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I[TOACHUTEJIBHASA 3AITNCKA

CeomeTpusi siBAsieTcss OAHUM W3 0a30BBIX KypCOB Ha YpPOBHE CpefgHero o0Iero
o0pa3oBaHus, Tak Kak obecrieuriBaeT BO3MOXKHOCTb U3YyUeHUsl AUCLUITIMH eCTeCTBeHHO-HayYHOU
HarpaB/eHHOCTU M TpeJMeTOB I'YyMaHUTAapHOIro LMkKaa. IToCKO/BKY JIorMyeckoe MblIlIEHHE,
¢dopmupyemMoe TpU  UM3y4eHUM OOYUYarOL[UMHUCS TIOHATUMHBIX OCHOB TeOMETpPUH, TIpH
Jl0Ka3aTesbCTBe TeOpeM U TIOCTPOEHWH LIeMOUKM JIOTMUeCKUX YTBEP)KJEeHWW IpH pelleHUd
reoMeTpUuecKuX 3aja4y, yMeHue BbIJBUTaTb U OIpOBepraTb TUIIOTe3bl HeNoCpeCTBEHHO
VICTIO/B3YIOTCS TIPU pellleHUM 3a/jau ecTeCTBeHHO-Hay4YHOro LMK/Ia, B YaCTHOCTH (PU3NUeCcKUX
3ajau.

Llesns ocBoeHust porpaMMbl yueGHOro Kypca «['eomeTpuisi» Ha yryiyOJIéHHOM ypOBHe —
pa3BUTHE WHAVBHAYaIbHBIX CIOCOOHOCTeM 00yvaroLMXcsi TP U3YUeHUM TeOMeTpHH, Kak
COCTaBJISIIONIEN TMpeAMeTHON obmacth «MareMaTHKa W HMH(pOpMaTHKa» depe3 obecrieueHHe
BO3MO)XHOCTH TIpUOOpEeTeHHsI W UCIIO/b30BaHusl Oosee TIyOOKHMX TreoMeTpUuYecKUX 3HAHUN |
JeWCTBUN, CTeU(UUHbIX TeOMeTPUH, U HeOOXOAMMBIX AJISl YCIIEMIHOTO Mpo(heCcCHOHATEHOTO
o0pa3oBaHusi, CBSI3aHHOTO C UCIOIb30BaHUEM MaTeMaTHUKH.

[IpyopuTeTHBIMU 3alayaMu Kypca reOMeTpUM Ha yriayO/a8HHOM YpOBHE, pPacLIMpSIFOILUMU
Y YCUJIMBAIOIIIMMU KYPC 0a30BOTO YPOBHS, SIB/ISTFOTCSL:

paciivpeHe TIpe/CTaB/leHUsi O TeOMeTPpUM KaK 4YacTH MHUPOBOW KY/IbTyphl U
(hopMHUpOBaHUe 0CO3HAHHsI B3aMOCBSI3U FeOMETPUH C OKPY’KaroIM MUPOM;

(¢opMypoBaHUe TpeACTaB/ieHUsI O TIPOCTPAHCTBEHHBIX (Urypax KakK O BaKHEHIIMX
MaTeMaTUUeCKUX MOJe/sX, TI03BOJISIOLIMX OINUChIBaTh M M3y4yaTb pas3Hble SIBI€HUs
OKpY)KaIOIero MUpa, 3HaHWe TMOHATHUIHOTO armapaTta 1o pasgeny «Crepeomerpusi» yueOHOTO
Kypca reoMeTpuH;

(opMupOBaHNe yMeHUs B/aZleTb OCHOBHBIMM ITOHATHUSMU O IIPOCTPAHCTBEHHBIX (pUrypax
YW UX OCHOBHBIMHU CBOMCTBaMH, 3HaHUe TeopeM, (OpMy/n U yMeHHe UX TPUMEHSTb, YMeHHs
JIOKa3bIBaTh TEOPEMbI U HAXO/IUTh HECTaH/JapTHbIE CTIOCOObI pellleHus 3a/1ay;

(opMupoBaHMe yMeHUsl pacrio3HaBaTb Ha uepTeXkax, MOJe/NsX U B peaJbHOM MHpe
MHOT'OIPaHHMKM U TeJla BpallleH!s], KOHCTPYHMPOBaTh reoMeTpuUecKre MOZesy;

¢bopMupoBaHWe  TIOHMMaHHsI ~ BO3MOXKHOCTM  aKCMOMAaTHUeCKOro  TOCTPOeHUsI
MaTeMaTUUeCKuX Teopui, (GopMypoBaHMe TMOHUMAaHUsI POJM aKCMOMAaTUKHU TPU TMPOBeJeHUr
pacCyKJeHuu;

(opMupoBaHWe yMeHMs B/afleTb MeTO/laMu Jl0Ka3aTe/JbCTB U aJlrOPUTMOB pellleHus,
yMeHUsi UX T[PUMEHsTb, TIPOBOJAUTHL [lOKa3aTeslbHble DACCy)K/eHUsi B XOJe pelleHus
CTepeOMeTpUYeCKUX 3alad M 3aJaud C TPaKTHYecKUM cofiep)kaHueM, (opMHpOBaHKe
Tpe/iCTaB/ieHUss O HeoOXOAWMOCTH [J0Ka3aTeqbCTB IMPU  ODOCHOBAaHMM MaTeMaTHUeCKHX
YTBep>KJeHUI U POJIM aKCUOMAaTHKHY B NIPOBe/leHUH JielyKTUBHBIX PacCy K/leHul;

pa3BUTHe M COBepILeHCTBOBaHWE WHTE/UIEKTYaJbHbBIX M TBOPYECKUX CIOCOOHOCTeH
oOyuaroImuyxcs, T03HaBaTeJIbHOW aKTUBHOCTH, HWCC/Ie[0BaTe/IbCKUX YMeHHH, KPUTHUUHOCTH
MBIL/IEHUS], UHTepeca K U3yUeHUI0 reoMeTpuH;

¢opmupoBaHue (YHKIIMOHA/JILHOW TIPaMOTHOCTH, Ppe/leBaHTHOW TeOMeTpUM: yMeHUsI
pacrio3HaBaThb TIPOSIBJIEHHSI TeOMeTPUUYeCKUX TIOHSITHM, OOBeKTOB M 3aKOHOMepHOCTell B
peanbHbIX KU3HEHHBIX CUTYalUsiX U TP W3yUeHUM [IPYTUX y4ueOHBIX MpeJMeTOB, TPOsiBIEHUs
3aBUCMMOCTEM W 3aKOHOMEDHOCTeW, MOJEeIUPOBAaHUS pPeasibHbIX CUTYyalluid, HWCCAe[0BaHUs
MOCTPOEHHbIX MO/jesiell, UHTepIipeTaLjiy MOJyYeHHbIX Pe3y/IbTaToB.



OCHOBHBIMHU COJiep>KaTelbHBIMU JIMHUAMK yueOHOro Kypca «['eomerpusi» B 10-11
Knaccax saBisgrOTCA: «[IpssMble U TUIOCKOCTU B IIPOCTpaHCTBe», «MHororpaHHuku», «Tesna
Bpall{eHUsI», «BeKTOpbl U KOOPAUHATHI B IPOCTPAHCTBE», «/IBI)KEHUS B IPOCTPaHCTBE».

CdopmymporanHoe Bo ®I'OC COO TtpeboBaHUWE «yMETh OIEPUPOBAThH ITOHATHSIMUY,
peJieBaHTHBIMU T€OMEeTPUU Ha YriayO0siéHHOM ypoBHe oO0yuenus B 10—11 Kmaccax, OTHOCHUTCS KO
BCEM COjlepKaTe/JIbHbIM JIMHUSM yueOHOro Kypca, a (opMHpOBaHHWe JIOTUYECKUX YMeHUH
pacripefiefisieTCsi He TONBKO TI0 COZep)KaTelbHbIM JIMHUSIM, HO W TI0O TOfaM OO0ydYeHwUs.
ConepkaHve 00pa3oBaHMs, COOTBETCTBYIOL[ee TIPeJMETHbIM  pe3y/JbTaTaM OCBOEHUS
denepanbHOM paboueli TTpOrpaMMbl, pacripezie/IéHHBIM T10 TofilaM 00yuYeHUsl, CTPYKTYPUPOBAHO
TakuM 00pa3oMm, 4ToObI KO BCEM OCHOBHBIM, TMPHUHLUIUANIBLHBIM BOIPOCAM O0ydaroImyecs
oOparmjanvch HeOJHOKPAaTHO. OTO TI03BOJISIET OPraHM30BaTh OBJIaJileHHe T'eoMeTpPUYeCKUMHU
TIOHATUSIMM ¥ HaBBIKaMH I10C/IeIOBaTeIbHO M TIOCTYIaTeNbHO, C COOJIFOZleHreM TpUHLIUIIA
NIPeeMCTBEHHOCTH, a HOBBbIe 3HaHUS BK/IOUaTb B OOIIyI0 CHUCTEMY TeoMeTpUYeCKUx
TipeZCcTaB/ieHn 00yYarOMXCs, Pacvpsisi U yrayosss eé, obpa3ysi MPOUHble MHOXKeCTBEHHbI®
CBSI3U.

[MTepexop K W3yueHHIO TeOMeTPHH Ha yrIybIEHHOM YPOBHe MO3BOJISIET:

co3math ycioBus s guddepeHMaLd  00yueHHs, TIOCTPOEHUsT WHUBUAYATbHBIX
oOpasoBaresibHBIX ~ TpoOrpaMmM, obecrieunTb — yryiyOnéHHOe W3ydyeHHWe TeoOMeTpud  Kak
cocTaBsitoLIel yueOHOTo npegmera «MaremMaTHKa»;

MO/ITOTOBUTH OOYYAIOIIMXCS K TIPOAO/DKEHUI0 M3yUeHUss MaTeMaTHKH C YYETOM BbIOOpa
Oyayieit mpodeccuu, obecrieurBasi PeeMCTBEHHOCTh MeXXAy O0IMM U TIpodheCcCHOHaTbHBIM
obpa3oBaHueM.

Ha usyuenue yuebHoro kypca «['eoMeTpusi» Ha YrjayO/JEHHOM ypoBHe OTBOAUTCs 204
yaca: B 10 kmacce — 102 vaca (3 uaca B HeJjento), B 11 kacce — 102 yaca (3 uaca B HeJie/io0).



COOEPXXAHUE OBYUYEHHUA
10 KJIACC

IIpsiMbIe ¥ TJIOCKOCTH B IIPOCTPAHCTBe

OCHOBHbIE MOHSITUSI CTepeoMeTpUM. Touka, mpsiMasi, TVIOCKOCTb, TTPOCTPaHCTBO. [ToHsTHE
00 aKCMOMaTUUeCKOM TIOCTPOEHUH CTEPEOMETPHH: aKCUOMBI CTEPEOMETPHHU U CJIe/ICTBUS U3 HUX.

B3aumHoe pacrionokeHue NpsiIMbIX B IIPOCTPaHCTBe: IepeceKarolyecs, rnapaniebHble U
CKpellyBaroiyecs rnpsimele. [IpyM3Haku CKpellyBaroLMXcs NpsAMbIX. [lapanienbHOCTh NPSIMBIX U
TIJIOCKOCTeN B MPOCTPaHCTBe: Mapasulie/ibHble TpsiMble B MPOCTPAHCTBE, TMapasiie/lbHOCTb TPEX
MpsIMbIX, T[apas/uleJIbHOCTh TPSIMOM U TUIOCKOCTH. [lapanienibHoe W LjeHTpa/ibHOe
MPOeKTHPOBaHre, n3obpakeHre ¢uryp. OCHOBHBIE CBOMCTBA IMapasieslbHOTO MPOeKTUPOBAHUSI.
V306pakeHue ¢uryp B rapassie/ibHOM MPOEKLUK. YTJIbl C COHAIIPaBAeHHbBIMU CTOPOHAMU, YTOJT
MeXy TIpSIMbIMU B MpOCTpaHCTBe. [lapasnienbHOCTh TMJIOCKOCTEM: Tapasiie/ibHble MI0CKOCTH,
CBOMCTBa MapasvieNbHbIX TI0CKOCTel. TIpocTeliiiiie MpOCTpaHCTBeHHbIE (PUTYPHI Ha TIJIOCKOCTHU:
TeTpas/p, Napasule/ienure]], IoOCTpPOeHHe CeUeHHH.

[leprieHJUKY/NISAPHOCTb TIPSIMOM UM TUIOCKOCTU:  TIepIIeHAUKY/sSipHble  TpsiMble B
TIPDOCTPAHCTBe, TMIpsIMble Tlapajuie/ibHble W TeprHeHJUKY/spHble K TUIOCKOCTH, TIpU3HAK
TepreHJUKY/ISIPHOCTA TIPSIMOM UM TIJIOCKOCTH, TeopeMa O TMpsSMOW TepheHAUKY/ISpHON
10cKocTu. OpTOroHabHOE MpPOeKTUpOBaHWe. lepreHAUKY/Ip M HAK/JIOHHbIE: PACCTOsSIHAE OT
TOUKM [JI0 TIJIOCKOCTH, PAaCCTOSTHUE OT MPSIMOM [0 TIJIOCKOCTH, TIPOeKLYsl (Urypbl Ha MJI0CKOCTb.
[TeprieHUKY/ISPHOCTb TJIOCKOCTEM: TIPU3HAK MepreHAUKYISIPHOCTU ABYX II0CcKocTell. Teopema
0 TPEéx mepreHAUKYJ/Isipax.

YT/ibl B IPOCTPAHCTBE: YTOJ1 MEXAY MPSIMOU U TJIOCKOCTBIO, IBYTPaHHbIN yTOJ1, TUHENHbIN
yroa [ABYIPaHHOrO yrja. TpéxrpaHHbld WU MHOrorpaHHble yribl. CBOWCTBa MJIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBOMCTBa MJIOCKUX W JBYTPaHHbIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl
KOCHMHYCOB Y CUHYCOB Ji/I1 TPEXTPaHHOrO yrJa.

MHororpaHHuKu

Buzabl MHOrorpaHHMKOB, pa3BépTKa MHOrorpaHHuka. [Ipu3ma: n-yronpHasi mnpusMma,
npsiMasi ¥ HaKJIOHHasi TIPU3Mbl, OOKOBasi W TIOHAsI MOBEPXHOCTh TpW3MBL. [lapasienenuries,
NIpSIMOYTOJIbHBIA MapasijiefieNiires;] U ero CBoWcTBa. KpaTyaillliie MNyTA Ha TTOBEPXHOCTHU
MHOrorpaHHuka. Teopema Oiniepa. [IpocTtpaHcTBeHHass Teopema Iludaropa. ITupamupa: n-
yroJjibHasi TMpaMy/ia, TIpaBU/IbHAsA U yceuéHHasi mupamuibl. CBolicTBa pébep u OOKOBBIX rpaHei
MpaBWIbHOM NUpaMu/bl. I[IpaBuibHbIe MHOTOTDaHHUKM: IpaBU/IbHas TNPU3Ma W TpaBU/IbHAs
TMpaMu/ia, TpaBU/IbHAsI TPeYroyibHasl TMpaMK/ia v TIpaBUIbHLIN TeTpas3zp, Ky0. [IpeacrapieHue
0 MPaBWIbHBIX MHOTOIPaHHUKAX: OKTa3/p, A0AeKas p U UKOCas/ip.

BbIuncieHre 371eMeHTOB MHOTOTPaHHUKOB: pEOpa, AvaroHanu, yriel. [Tnomanas 60KoBoM
MOBEPXHOCTU M TIOJIHOW MOBEPXHOCTH TIPSIMOM MPU3Mbl, IJIOMIa[lb OCHOBAaHWM, TeopeMa O
OOKOBOI TOBEPXHOCTH MPSIMOM TpPU3MbL. [110magsr OOKOBOM TIOBEPXHOCTH U TIOBEPXHOCTH
TpaBU/IbHOM NMUPAMU/IbI, TeOpeMa O TIOIIaId YCeUEHHOU MUpaMuU/IbI.

CrvMmeTprsi B TPOCTPAHCTBE. OJIEMEHTbl CMMMETPUU TMPaBUIbHBIX MHOTOTPaHHUKOB.
CvMmmeTprsi B TNPaBU/IBHOM MHOTIOTDaHHMKe: CHUMMETpHUSl Mapasiiesienunesa, CUMMeTPUs
TpaBU/IbHBIX TIPU3M, CHMMeTpPHsI IPaBUIbHOM MTMPaMU/IbI.

BekTopbl ¥ KOOpAVHATHI B IIPOCTPaHCTBE

[ToHsITHA: BEKTOP B MPOCTPAHCTBE, HYJ/IEBOM BEKTOP, J/IMHA HEHY/1eBOTO BEKTOPa, BEKTOPbI
KOJI/ITMHEeapHble, COHAMNpaB/ieHHble W TPOTUBOMOJIOKHO HarpaB/ieHHble BEKTOpPbl. PaBeHCTBO
BEeKTOpPOB. [leliCTBUsS C BeKTOpaMHU: CJIO)KEHWEe W BbIUMTaHWe BEKTOPOB, CyMMa HEeCKOJIbKUX



BEKTODOB, yMHOXeHHWe BeKTopa Ha uuciao. CBoHCTBa C/0)KeHUs1 BeKTOpoB. (CBoMCTBa
YMHO)XeHUs1 BeKTopa Ha uyMc/o. [ToHsATHe KoMIiaHapHble BeKTOphl. [Ipr3HaK KOMIZIaHapHOCTU
TpEéx BekTOopoB. [IpaBuio mnapannenenunesa. TeopemMa O pasfio)KeHWHW BeKTOpa IO TPEM
HEKOMIUIaHapHbIM  BekTopam. IIpsMoyrosibHasi cucTeMa KOOpPAMHAT B  IIPOCTPAHCTBe.
Koopaunatsl BekTOpa. CBs3b MeXAy KOOpAWHAaTaM{U BEKTOpa W KOODJAWHATaMH TOueK. YTOJ
Mexxay BekTopamu. CKasisipHOe Ipou3Be/ieHre BeKTOPOB.

11 KITACC

Tena BpairjeHust

[ToHsATHS: LUIMHApPUYECKasi TOBEPXHOCTb, KOHWYeCKasi IOBEpXHOCTb, Chepuueckas
TOBEPXHOCTb, OOpasyroiiye moBepxHocTel. Tena BpalleHWs: LWIWHAD, KOHYC, YCEeUEHHBIN
KOHYC, cdepa, map. BlaumHoe pacriono)keHue cdepbl U MIOCKOCTH, KacaTeabHasi JIOCKOCTb K
cdepe. M306pakeHre Ten BpallleHUs Ha MJIOCKOCTH. Pa3BépTKa UIMH/pa U KoHyca. CUMMeTpust
cdepsl U 111apa.

O6béM. OcHoBHble cBoHCTBa 00BEMOB Ten. Teopema 00 00béMe TPSAMOYTOIBHOTO
napasiiesienunesa U CaedctBus u3 Heé. OObEM TPSAMON M HAKJIOHHOW TPU3MBI, IWIMH/PA,
nUpaMu/Iibl ¥ KoHyca. OOBbEM 11apa ¥ [1apOBOTO CerMeHTa.

KomOuHaiy Ten BpaljeHWss M MHOTOTDAaHHUKOB. [Ipu3Ma, BMMCaHHas B LIWIMH/P,
orvcaHHasi OKoJio LuivHApa. [lepeceueHre cdeprl U I1apa C IUIOCKOCThIO. KacaHue 1miapa u
cdepnl M10cKOCTEIO. [TOHATHE MHOTOTpaHHHKA, OITMCAHHOT0 0KOJI0 cdephl, cpepbl, BITHUCAHHOH B
MHOTOTPaHHUK WJIM TeJIO BpalleHMUs].

[Tyo11ap TIOBEPXHOCTH LIMJIMH/PA, KOHYCA, IJIOMaAb chepbl U eé yacteld. [lomobue B
npoctpaHcTBe.  OTHOIIEHWe O00BEMOB, TIIOMIafell  MMOBEPXHOCTeM TOAOOHBIX  (GUTyp.
[Tpeobpa3oBanue 10/00Ms, TOMOTeTHsl. PellleHuWe 3asay Ha TUIOCKOCTH C WCII0/Ib30BaHUEM
CTepeoMeTpruyeCcKuX MeTO/0B.

[TocTpoeHre ceueHMM MHOTOTPDAHHMKOB U Tejl BpallleHWs: CeueHusl LWIMHApa
(mapannenbHO YW TEPHEeHJUKY/ISIPHO OCH), CeueHHsi KOHyca (Tapasuie/ibHble OCHOBaHUIO U
MPOXO/SAlle uepe3 BepLINHY), CeueHMs 1l1apa, MeTO/bl MOCTPOEHUs] CeueHUil: MeToJ, CJie/loB,
MeTO/] BHyTPEHHero MpoeKTUPOBaHusl, MeTO/, iepeHoca CeKylijel MI0CKOCTHU.

BekTopsI ¥ KOOpPAVHATHI B IIPOCTPaHCTBE

BekTops! B npoctpaHcTBe. Onepanyy Haj, BeKTopaMu. BeKTOpHOe yMHO)XeHNe BeKTODPOB.
CBolicTBa BEKTOPHOTO YMHO)KeHHsl. lIpsMoyrosibHas cucTemMa KOODJWHAT B TMPOCTPaHCTBeE.
KoopavHaTel BekTOpa. Pa3no)keHue BeKTopa mo 0a3ucy. KoopguHaTHO-BEKTOPHBIM MeTO[ TIPU
pellleHrY TeOMeTpUYeCcKuX 3a/au.

JBIWKeHUs B IIPOCTPaHCTBE

Iewkenus: mpoctpaHctBa. OtobpakeHus. [IBwkeHuss U paBeHCTBO ¢uryp. OO6rme
CBOMCTBA /[BWXeHMM. Buzibl [BWKeHWU: Mapasie/ibHbIi TepeHO0C, LieHTpa/JbHasg CUMMeTpPHS,
3epKaJibHasi CHMMeTpUs], TOBOPOT BOKPYT mpsiMoii. [Ipeobpa3oBanus nomobus. [Ipsimast u cdepa
Oiinepa.



IVNIAHVUPYEMBIE PE3YJIBTATBI OCBOEHUSA YUEBHOI'O KYPCA (I'EOMETPUSA»
(YTJIYBJIEHHEIY YPOBEHB) HA YPOBHE CPEJHEI'O OBII[ET'O OBPA30BAHUS

JIMYHOCTHBIE PE3YJIbTATHI

1) rpakaHCKOe BOCTIMTaHHE:

CchOPMHPOBAHHOCTb  TPAXKAAHCKOM TIO3MIMK  OOydaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT0 UjieHa POCCHICKOro 0O0lecTBa, TpejCcTaB/eHre O MaTeMaTHU4eCKHX OCHOBAX
(yHKLIMOHMPOBAHHUSI PA3/IMUHbIX CTPYKTYD, $IBJIEHWM, TIpOLieJyp TPa’kKJaHCKOro o0ImecTBa
(BBIOODBI, OTMPOCHI M ZAPYroe), yMeHHe B3auMO/IeHiCTBOBATh C COI[MA/JIbHBIMH WHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKLUSIMU U Ha3HaUeHUEM;

2) MaTpUOTHYECKOe BOCIIUTaHKE:

c(hopMHPOBAaHHOCTb POCCUMCKOMN TpaXkAAaHCKOW UIeHTUUHOCTH, YBaXKeHUs K TPOIILJIOMY U
HAaCTOSILL|EMY POCCUMCKOM MaTeMaTHMKH, LIeHHOCTHOe OTHOLLEHHEe K JOCTW)KEHUSIM POCCHUHCKUX
MaTeMaTUKOB U POCCUUCKOM MaTeMaTHUeCKOW IIKOJIbI, WCII0/Ib30BaHHEe 3TUX [JOCTVD)KeHUN B
JPYTUX HayKax, TeXHOJIOTHUSX, chepax IKOHOMUKH;

3) AyXOBHO-HpaBCTBEHHOE BOCIIUTaHUe:

OCO3HaHHWEe [IYXOBHBIX IIeHHOCTeW  pPOCCHUUCKOTO  Hapoja, C(HOpMHPOBaAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHUS, 3TUUECKOTO TMOBeZIeHUs], CBA3aHHOT0 C MPAaKTUUeCKHUM TTPUMeHeHHeM
JNOCTI)KEHUM HayKW U JIeATeJIbHOCTBI0 YUEHOTO, OCO3HaHWe JIMUHOTO BK/aJa B TOCTPOEHHe
YCTOWUMBOTO OyAyIIero;

4) scTeTHUecKoe BOCIIMTaHKe:

3CTeTUUeCKOe  OTHOIIleHWe K  MHUpYy, BK/IOYas  3CTeTUKy  MaTreMaThueCKUX
3aKOHOMEepHOCTel, OOBEeKTOB, 3a/lay, pelleHuid, pacCyKIeHWH, BOCIPUHUMUYHUBOCT K
MaTeMaTHUeCKUM acIieKTaM pa3/uyHbIX BUJOB UCKYCCTBa;

5) ¢usrueckoe BOCTIMTaHHE:

c(hOpMHPOBAHHOCTL YMEHUsI PUMEHSIThL MaTeMaTUueCKre 3HaHUs B UHTepecax 3/10POBOTO
u Oe3oracHoro obpa3a >KW3HH, OTBETCTBEHHOE OTHOILEHWe K CBOEMY 3/I0pPOBBIO (3710pOBOE
nuTaHue, cOamaHCUPOBAaHHBIN PEXXUM 3aHATHH U OT/bIXa, perysspHasi pu3nueckasi akTUBHOCTB ),
(r3MUecKoe COBepIlIeHCTBOBaHME MPH 3aHATHUSIX CIIOPTUBHO-030POBUTETLHOM JesITe/TbHOCThIO;

6) TpyZOBOE BOCIIUTaHUE:

TOTOBHOCTb K TPYAY, OCO3HaHWeE 1[eHHOCTH TPY/0/t00Us], UHTepeC K pas3/MuHbiM cdhepam
rpoheCcCUOHABLHON [1esITe/TbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U e€ TIPUIOXKEHUSIMH, YMeHHe
COBepIlIaTh OCO3HaHHBIA BBIOOD Oyaymiel mnpodeccud U peanr30BbIBaTh COOCTBEHHBIE
JKA3HEeHHbIe TUIaHbl, TOTOBHOCTh M CIOCOOHOCTH K MareMaThueckoMy oOpa3oBaHMIO U
camMo00pa30BaHUI0 Ha MPOTSHKEHUH BCeH >KU3HU, TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B PeIIeHUH
MPAKTUYEeCKHX 3a/lay MaTeMaTUUeCKOM HarpaB/eHHOCTH;

7) 5KONOruyecKoe BOCTIUTaHKe:

c(hOpMHPOBAHHOCTh  3KOJIOTHUYECKOW KY/IbTYphbI, TIOHUMaHWe BJIMSHUS COLMATBHO-
KOHOMHMUECKUX TIPOLIECCOB HA COCTOSIHWE TIPUPOJHONW U COI[MA/TbHOM Cpefibl, OCO3HAHWE
r100a7bHOTO ~ XapakTepa  3KOJIOTMUECKWX  TPOo0JieM, OpHWeHTalus Ha  TpPUMeHeHHe
MaTeMaTUUeCKUX 3HaHWM [ijIs pellieHus 3a7au B 00/1aCcTU OKpYrKarolljel cpe/ibl, IJIaHUPOBaHHe
TIOCTYTIKOB U OL[€HKH WX BO3MOXXHBIX ITOC/IeCTBUH /ISl OKPY»Karolijel cpeJbl;

8) 1leHHOCTH HayYHOr'o NTO3HAHYS:

Cc(hOPMHPOBAHHOCTb  MHUPOBO33DEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKHd U 0OII[eCTBeHHOW MpPaKTHUKH, TIOHMMaHWe MaTeMaTH4eCKOoW HayKd Kak cdepbl



yesIoBeYeCKOW JesiTe/IbHOCTH, 3TaroB e€é pasBUTHS U 3HAUMMOCTHU [i/Isl pa3BUTHS LIMBU/IM3aLIWY,
OBJ/Ia/IeHHe SI3bIKOM MaTeMaTUKX U MaTeMaTU4eCKOU Ky/lIbTYPOM KakK CPeACTBOM MO3HAHUS MUDA,
TOTOBHOCTb OCYLIECTBJ/ISITb TPOEKTHYIO U UCC/IeIOBATeIbCKYIO JesiTeTlbHOCTh UHAWBUAYAIbHO U

B IpymIie.

METAITPEIMETHBIE PE3YJIbTATBL

[Mo3HaBaTe/IbHBIE YHUBEPCA/ILHEBIE yueOHbIe AeiCTBYSA

Ba3oBble jioruyeckuie feiCTBUS:

BBISIBJIIT M XapaKTepU30BaTh CYILeCTBEHHbIE TPU3HAKA MaTeMaTHUeCKMX OOBLeKTOB,
TOHSATUM, OTHOLIEHWH MeXJy TOHATUSMH, (OpPMYyIMpOBaTh  OMpeZeseHus] TIOHSTHH,
yCTaHaB/IMBaTh CYIeCTBeHHBIA TIPU3HAK KjlacCU(PUKALMM, OCHOBaHUs [y 0000IiieHus u
CpaBHEeHWsI, KpUTePUU TTPOBOJUMOr0 aHa/In3a;

BOCIIPUHUMATh, (DOPMY/IMpOBaTh U TpeoOpa30BBIBaTh CYXKAEHWS: YTBepAUTe/bHble U
OTpULaTe/bHbIe, e AMHUYHbBIE, YaCTHBIE U 00I11e, YC/IOBHBIE;

BBLISIB/IATh MaTeMaTHUeCKHe 3aKOHOMepPHOCTH, B3aMMOCBSI3H W MPOTHUBOpeunsi B ¢akTax,
JAHHbIX, HAOMIOIEHUsIX W  YTBEP)KAEHHUsX, TIpejjiaraTb KPUTEPUH [/l  BBISBIEHUS
3aKOHOMEPHOCTeN ¥ IPOTUBOPEeUNH;

JieslaTh BBIBOZABI C WCIIO/Ib30BaHMEM 3aKOHOB JIOTHKH, [eAYKTUBHBIX W HMHAYKTUBHBIX
YMO3aK/IH0UeH!, YMO3aK/IF0ueHH 10 aHa/lIoTry;

TIPOBO/IUTH CAMOCTOSITE/TBHO [I0Ka3aTe/bCTBa MaTeMaTUUeCKUX YTBepKAeHUH (TpsiMbie U
OT TIPOTUBHOIO), BBICTPAMBaTh AapryMeHTALMIO, TIPUBOJUTH TPUMEPbl W KOHTPIPHUMEpHI,
000CHOBBIBaTh COOCTBEHHBIE CY)K/[€HUSI Y BHIBOZRI;

BbIOMpaTh cmocob perieHusi yueOHOUM 3ajaud (CpaBHMBATb HECKOJBKO BapHUAHTOB
pellieHUs], BbIOMpaTh Haubosee TOAXOASILIUM C YYETOM CaMOCTOSITENTbHO —BBIJe/IeHHBIX
KpUTEepUEB).

Ba3oBble ucciejoBaTe/IbCKe AeiCTBUA:

WCTIO/Ih30BaTh BOTIPOCHI KAaK MUCC/IeI0BATe/TbCKUI MHCTPYMEHT TI03HaHUs, (POPMYIUPOBATh
BOTIPOCHI, (DUKCHUPYIOIKe TIPOTHBOpeure, TPobeMy, yCTaHaBIMBATh HCKOMOe U JaHHOe,
(hopMUpOBaThb TUTIOTE3Y, APT'YMEHTHPOBATh CBOIO MMO3ULIMIO, MHEHUE,;

MPOBO/IUTH ~ CaMOCTOSITEJTbHO ~ CIJIAHUPOBAHHBINA  3KCIIEPUMEHT, HCC/IeJOBaHUe 10
YCTaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHUeCKOro OOBeKTa, SIBJIeHUS, TPOIecca, BbISIBIEHUIO
3aBUCUMOCTeN MeXy 00BeKTaMu, IBJIEHUSIMH, TIPOLIeCCaMU;

CaMOCTOSATE/ILHO (POPMYJTUPOBATh 0O0OIIEHUS] U BBIBO/BI 110 pe3y/ibTaTaM MPOBeJEHHOTO
HaOJTI0/IeHNs1, UCCIIeJOBaHMsl, OLIEHUBATh JJOCTOBEPHOCTH TIOTYUeHHBIX Pe3yJ/IbTaToOB, BBIBOJIOB U
000011[eH1T;

TPOTHO3UPOBaTh BO3MOKHOE Pa3BUTHE TPOLIECCa, a TaKXKe BbIIBUTATh TIPEATIONIOKEHUS O
ero pa3BUTHU B HOBBIX yCIOBUSIX.

Pa6ota c uHdopmaryeit:

BBISIBJIATD 1e(UIMTHI HHMOPMALIUH, JaHHBIX, HeOOXOAUMBIX [I/Isi OTBETA Ha BOTIPOC W ISt
pelleHus 3a7iaum;

BbIOMpaTh WH(OpMALMI0O W3 WCTOYHUKOB pa3/MYHbIX TWIIOB, AaHA/JIW3WUPOBATh,
CHCTeMaTU3UpOBaTh ¥ WHTEPIPETUPOBATh HMH(OPMALMIO Ppa3/IMuUHbIX BUAOB U  (OpPM
TIpe/ICTaB/IeHMSI;

CTPYKTYpUpOBaTh  WHGOpPMALUIO, TMPEACTaBlAsATb €€ B pas3MuHbIX  (hopMmax,
WITIOCTPHUPOBATh TpadUuecKy;



OLleHMBaTb HAaJEXHOCTb MH(OpPMAaLMM [0 CaMOCTOATebHO C(OPMY/IMPOBaHHBIM
KpUTEpUSIM.

KoMMyHMKaTHBHbIE YHUBEPCA/ILHBIE YUeOHEIe AeCTBUS

Oo01menmue:

BOCMIPUHUMATh U (HOPMYJ/IMPOBATh CYXXAEHUS B COOTBETCTBUM C YCJIOBUSIMU U LIeISIMU
o0I1IeHus1, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUChbMEHHBIX
TeKCTaX, [JaBaTb TIOSICHEHUs TI0 XOJy pelleHus 3alaud, KOMMEHTHPOBATH TOTyuYeHHbIN
pe3y/bTar;

B Xo7le 00CY)K/IeHHsI 3alaBaTh BOTPOCHI TI0 CYILECTBY 0OCYXJaeMOil TeMbl, TIpo0ieMsbl,
pelllaeMoOi 3aJjaud, BbICKa3bIBaThb H/leH, HallelleHHble Ha TOWCK peLleHHs, COTMOCTaB/sATh CBOM
CYXZIeHUSI C CY)KIEeHHsIMU APYruX Y4aCTHUKOB /uarnora, oOHapy)KWBaTh pa3/iduuve U CXOJCTBO
TO3ULIUN, B KOppeKTHOM hopMe opMy/IMpOBaTh pa3HOI/IaCHsi, CBOU BO3PayKeHUSI;

MpeJCTaB/sATh pe3y/bTaThl pelleHusi 3a/jaud, SKCIeprMeHTa, WCC/Ie[loBaHus, TMPOeKTa,
CaMOCTOAITE/ILHO BBIOMPATh (opMaT BBICTYIVIEHUs C Yy4ETOM 337lauy TIpe3eHTald |
0cobeHHOCTeN ayJUTOPUH.

PerynsTiBHbIE YHUBEPCAIbHbIE yueOHbIe JeHCTBUA

CamoopraHusanys:

COCTaBJIATh TUIAH, aJrOPUTM peLIeHUs 3a/jaud, BbIOMpaTh CIOCOO pelieHHs C yYETOM
VUMEIOIUXCs PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTeH, apryMeHTHPOBaTh U KOPPEKTUPOBATh
BapHMaHThI PellleHNH C yUéTOM HOBOUM MH(MOPMAIHH.

CaMOKOHTPOJIb, SMOIOHA/IbHBIA MHTE/I/IEKT:

BJIaJleTh HaBbIKaMU TT03HaBaTe/IbHOM ped/ieKCHY KaK 0CO3HAaHUS COBeplllaeMbIX JeHCTBUM
U MBICJIUTENIbHBIX TIPOLIECCOB, WX pe3y/bTaTOB, BaZieTb CrocobaMu CaMOTPOBEpKH,
CaMOKOHTPOJIS TIPOLiecca U pe3y/bTaTa pelleHust MaTeMaTHUeCKon 3a/1auy;

TIpeJIBU/IETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb TPH pEIleHUM 3a/jaul, BHOCHTh
KODPEKTHBBI B [IeSITeJTbHOCTh HA OCHOBE HOBBIX OOCTOSITE/IbCTB, /IaHHBIX, Hal/IEHHBIX OIIMOOK,
BbISIB/IEHHBIX TPYAHOCTEH;

OlLIEHWBaTh COOTBETCTBME pe3y/bTaTa LeIM M YCJIOBUSM, OOBSICHATH TPHUUUHBI
JNOCTWDKEHUSI WM HEeJOCTWKEHHs] pe3y/bTaToB [JesaTe/IbHOCTH, HaXOAWUTh OIIMOKY, /aBaTh
OLIEHKY TTPUOOPETEHHOMY OITBITY.

CoBMecTHasl 1esITe/TbHOCTb:

TIOHMMaTh M MCII0/Ib30BaTh MPEUMYIIIeCTBA KOMaHIHOW W WHUBUYaJbHONH pPabOThI TpH
pelieHMM yueOHBIX 3a/a4y, TPUHUMATL 1[eJIb COBMECTHOM [JesTebHOCTH, TJIaHUPOBATh
OpraHu3al[ii0 COBMECTHON pabOThI, pacripefieniaiTb BUAbI paboT, AOroBapvBaThCs, 00CYKOATh
TIPOLIeCC U pe3yibTaT paboThl, 00001IaTh MHEHUST HECKOIBKUX JIFOJIEH;

yuaCTBOBaTh B TPYIIOBBIX GopMax paboTel (00CYKAeHHs, 0OMeH MHEHHH, «MO3TOBbIe
IITYpPMbl» W HHbBIE), BBIMOJHATL CBOIO 4YacTb PabOThl M KOOPAWHUPOBATb CBOM [IEMCTBUS C
JPYTUMH ujieHaMM KOMaH/Ibl, OLIeHWBaTh KaueCTBO CBOEro BK/aja B OOI[UN MPOJYKT TIO
KpUTepHsM, ChOPMY/TMPOBAHHBIM YYaCTHUKAMH B3aUMOZEHCTBUSI.

I[MPEAMETHBIE PE3YJIBTATBI

K xon11y 10 Kacca o0yJaromyiicss HayIuTCs:



CcBOOO/THO OTIEpUPOBaTh OCHOBHLIMU MMOHATUSMH CTEPEOMETPUM TIPU PEIIeHUH 3a7iau U
TIPOBE/IEHUN MaTeMaTHUeCKUX PacCy>KeHU;

NPUMEHSITh  aKCUOMBbI ~ CTEPEOMETPUM U CIeJCTBUS W3 HUX TIPU  pelleHduu
reoMeTpUUeCKUX 3a/ay;

K/acCU(UIMPOBAaTh B3aUMHOE PACII0/I0)KeHHe TIPSIMBbIX B TIPOCTPAHCTBE, TVIOCKOCTel B
TIPOCTPAHCTBE, MPSIMBIX U TVIOCKOCTel B TIPOCTPAHCTRE;

CcBOOOJIHO OTepUpPOBaTh MOHSATHSIMU, CBS3aHHBIMU C YTJIaMU B TIPOCTPAHCTBE: MEXAY
TPSIMBIMU B TIPOCTPAHCTBE, MEX/Y MPSIMOU U TIJIOCKOCThIO;

CBOOO/THO OTIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C MHOTOTDaHHUKAMU;

CcBOOOJHO pacrio3HaBaTh OCHOBHbIE BU/bl MHOTOTDAaHHUKOB (TIpU3Ma, TTHPaMU/a,
TIPSIMOYTOJIbHBIN Taparuiesnenurie], Ky0);

K/1acCU(UI[MPOBaTh MHOTOTPaHHUKH, BbIOMpasi OCHOBAHUS /ISl KIacCU(pUKALINY;
CBOOOJHO OTeEepUpPOBaThb TOHATHSMH, CBSI3aHHBIMU C CeUueHHWeM MHOTOTPAaHHHUKOB
TIJIOCKOCTBIO;

BBITIO/THATD Tlapasie/ibHOe, 1[eHTpa/IbHOe U OPTOrOHa/IbHOEe MPOeKTUPOBaHue (GUryp Ha
TIJIOCKOCTD, BBITIOJTHATh N300pa)keHust pUryp Ha ry10CKOCTH;

CTPOUTBH CeUYeHUs] MHOTOTPaHHUKOB pa3/IMUHBIMU MeTO/IaMH, BBITIO/IHATE (BHIHOCHBIE)
MJIOCKHEe YepTe)XH W3 PUCYHKOB TPOCThIX OOBEMHBIX (UTYp: BHUA CBepxy, COOKY,
CHU3Y;

BBIUUC/ISATh  TUIOLIAZM  TIOBEPXHOCTe MHOTOrpaHHUMKOB (TpM3Ma, TMpaMuja),
reoMeTpUUeCKUX TeJl C MpuMeHeHueM (Gopmyi;

CcBOOOJTHO OIEepUpOBaTh TMOHATHSIMU: CHMMETPUS B TIPOCTPAHCTBE, I[€HTP, OChb U
TJIOCKOCTh CUMMETPHH, LIeHTP, 0Ch U IJIOCKOCTh CUMMETPHH (DUTYDBI;

CcBOOO/THO OTIEPHPOBAaTh MOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOPAM M KOOP/HWHATaM B
TIPOCTPAHCTBE;

BBITIO/THATE /1eHCTBUS Ha/l BEKTOPaMU;

pelliaTh 3a/lauM Ha [J0Ka3aTe/bCTBO MaTeMaTMUeCKUX OTHOIIEHWW W HaXOoXKAeHue
reoMeTpUUYeCKUX  BEJIMUMH, TIPUMEHSIi W3BeCTHble MeTOJAbl TpU  pelleHuH
MaTeMaTHUeCKUX 3a/jau TIOBBIIIEHHOTO ¥ BEICOKOTO YPOBHSI CJIOXKHOCTH;

TIPUMEHSITh TIPOCTeHIIIe TTPorpaMMHbIe CPe/ICTBa M 3JIeKTPOHHO-KOMMYHHKALIMOHHbBIE
CUCTeMbI TIPY PeIIeHHH CTePeOMeTPUUeCKUX 3a/1ay;

W3BJIEKATh, npeobpa3oBbiBaTh W HWHTEPNPETUPOBAThH  HWH(OPMAIUIO 0
MPOCTPAaHCTBEHHBIX T'eOMETPUUeCKUX (Urypax, IMpe/CTaBJeHHYI0 Ha uepTexax u
PUCYHKaX;

TPUMEHSITh TI0JIyueHHble 3HaHUSI HA TMpPaKTUKe: CpaBHUBaThb W aHAIM3MPOBATh
peasibHble CUTYallid, TIPUMEHSTh M3yueHHbIe TIOHSATUS B TIPOLiecce MOWCKA pelleHust
MaTeMaThuueCcKd ChopMyJTHPOBAHHOM TTPOO/IEMbI, MO/Ie/TMPOBaTh peasbHble CUTYal[uu
Ha S3bIKe TeOMEeTPUHM, WCC/Ie/[0BaTh TIOCTPOEHHbIE MOZEIN C HCIO0Jb30BaHUEM
reoMeTpUUeCKUX TIOHSTHM WM TeopeM, amrapaTta anareOphl, pelaTh MpPaKTAYeCKue
3a/laui, CBsI3aHHbIE C HAX0KJeHWeM reOMeTPUUeCKHUX BeJIMUKH;

MMeTh TIpe/ICTaBeHus1 00 OCHOBHBIX 3TariaXx pPa3BUTHUS T'€OMETPUM KaK COCTaBHOU
yacTy yH/aMeHTa Pa3BUTHS TeXHOJIOTHH.

K koH11y 11 Kacca o6yuaroiuiicss HayuuTCs:

CBOOO/IHO OTIepUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C LIWJIMH/PUUECKOW, KOHUYEeCKON U
ceprueckoii MOBepXHOCTSIMH, 00BSICHATH CIIOCOOBI MTO/TyYeHus];



OTepupoBaTh TOHSTUSMU, CBSI3aHHBIMHU C TeJlaMU BpallleHus: LUIUHADPOM, KOHYCOM,
cdepoii U 11apowM;

pacrio3HaBaTth TeJia BpaieHus (LUIMHAP, KOHYC, cdepa U 11ap) U 00BSACHATE CIIOCOOBI
TI0J/1yueHusl TeJl BpallleHus;

K/1acCU(ULMPOBaTh B3aMMHOE pacro/ioykeHue cgepbl U MI0CKOCTH;

BbIUHCJIATh BEJIMUMHBI 3JIEMEHTOB MHOTOTDAaHHUKOB WM Te/ BpalljeHus, O00bEMbI U
TMJI0a/IM TTIOBEPXHOCTel MHOTOTPAaHHUKOB U Tesl BpallleHWs, FfeOMeTPUUeCKUX Tesl C
ripuMeHeHreM (HOPMYIT;

CcBOOOTHO OTIepUPOBAThH MOHSTHSMH, CBSI3aHHBIMU C KOMOWHAL[USIMU TeJl BpallleHusl U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy U OMMCAHHBIN O0KOJIO Cdepshl,
cdepa, BrivcaHHasi B MHOTOTPAHHUK WUJTU TeJI0 BpallleHus;

BBIUHC/IATH COOTHOILIEHUS] MEX/Yy TIJIOMIAIIMU ITOBEPXHOCTEH U 00bEMaMH MOZ0OHBIX
TeJI;

n300pa)kaTh H3yuaemble (UTYpPbI, BBITOJHATH (BBIHOCHBIE) TUIOCKHE UEPTEXH U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (DUTYp: BUZ CBepXY, COOKY, CHU3Yy, CTPOUThH CeUeHHs
TeJs BpallleHuUs;

W3BJIeKaTh, HMHTEepPIPeTUPOBaTh u nipeoOpa30BbLIBATh vH(}OopMaL1io 0
MPOCTPAHCTBEHHbIX TeOMeTpUUYecKux (urypax, Mpe/CTaBleHHYI0 Ha uepTexax U
PUCYHKaX;

CBOOO/THO OTIEPUPOBATH TIOHSATHEM BEKTOP B IMPOCTPAHCTBE;

BBITIOJIHSATh OTepaLiuy Haj BeKTOpaMu;

3a/jaBaTh MJIOCKOCTh YpaBHEHUEM B [1eKapTOBOM CUCTeMe KOOp/JMHAT;

pelllaTh TreoMeTpUYeCcKWe 3aZlaud Ha BBbIUKC/IEHUE YIJIOB MeXAYy TMpSMBIMU U
TJIOCKOCTSIMH, BBIYMC/IEHHWE pacCTOSIHUM OT TOYKW [0 IJIOCKOCTH, B 1[elioM, Ha
TpuMeHeHHe BeKTOPHO-KOOPAUHATHOIO MeTO/ja MPU pelleHNn!;

CcBOOOJTHO OTEpUpOBaTh TOHSATHSMH, CBSI3aHHBIMH C [IBIDKEHWEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA JABWKEHUM;

BBLITIO/THATE M300pa)keHWss MHOTOTDAaHHWKOB W TeJl BpallleHHs] TIpY Tlapasijie/lbHOM
repeHoce, [leHTpaJibHON CUMMETpHH, 3epKalbHOW CHMMETPUM, TPU TIOBOPOTE BOKPYT
TpsIMOH, Tipeobpa3oBaHust o100us;

CTPOUTH CeUeHHs MHOTOTDAaHHWKOB W Tej BpallleHUs: CeueHWs I[WIUHJpPA
(mapasuienbHO U TIepIieHIUKY/ISIPHO 0CH), ceueHUst KOHyca (TlapasiiesibHble OCHOBaHUIO
Y TIPOXOJsiIIKie uepe3 BepIINHY), CeUeHUs 11apa;

WCTI0/b30BaTh MEeTO/bl TIOCTPOEHHUs] CeUeHW: MeTO[| C/e/l0B, MeTOJ, BHYTPEeHHero
TPOEKTUPOBaHUsI, MeTO/] TlepeHoca CeKyllel MI0CKOCTH;

J0Ka3bIBaTh reOMeTpUUeCKUe YTBepKAeHMs;

MIPUMEHSITb TeoMeTpuueckrhe ¢akKThl [Jjs pellleHdss CTepeoMeTpuueckux 3ajad,
Tpe/roJiaratoliuX HeCKOIbKO 11aroB pellieHus, ecid YC/I0BUsl TIPpUMeHeHUs 3aZlaHbl B
SIBHOM U HesIBHOU (hopMme;

pelllaTh 3aJjaud Ha [0Ka3aTeJbCTBO MaTeMaTUueCKUX OTHOIIEeHWW W HaxoxKJeHHe
reoMeTpUUeCKUX BeUUNH;

TIPUMEeHSITh IPOrpaMMHbIe CPe/ICTBA U 37IeKTPOHHO-KOMMYHUKAI[MOHHbIE CUCTEMBbI TIPU
pelleHNH CTepeoMeTpUUecKUX 3a/ay;

TPUMeHSITh TOJyyeHHble 3HaHWs Ha TIPaKTUKe: CpaBHUBAaTh, aHAIU3UpOBaTh U
OLIeHUBATh peajlbHble CUTYALIUH, TIPUMEHATh U3yUueHHbIe ITOHSTHS, TEOPEMbI, CBONCTBA



B TIpollecce TIOMCKA pellleHWss MaTeMaTuuecKd C(hOpMYIMPOBAHHOW TIpo06JieMbl,
MO/IeTMPOBaTh peasibHble CUTYalluM Ha sI3blKe reOMeTPUU, UCC/Ie[J0BaTh MOCTPOEHHbIe
MO/IeJIA C UCTIO/b30BaHUEM TeOMeTPUUYECKHMX TIOHSATHH W TeopeM, arrapara aareOphl,
pellaTh NMPaKTUYeCKHe 3a/lauk, CBsi3aHHbIe C HAaX0XK/IeHUEeM reOMeTPHUUeCKHX BeJTUUKH;
MMeTh TIpe/ICTaBieHus1 00 OCHOBHBIX 3TariaXx pPa3BUTHUS T'€OMETPHUM KaK COCTaBHOMU
yacTu hyHAaMeHTa pa3BUTHSI TEXHOJIOT UM,



TEMATUYECKOE ITJTAHNPOBAHUE

10 KITACC
KomuectBo yacoB J/IeKTPOHHbIe
No (umdpoBsie)
. HanmeHoBaHMe pas/iesioB ¥ TeM IporpaMMBbl Beero Koutposmereie  IlpakTiueckue 06pasoBaTeNbHELe
paboThI paboTsI pecypesl
1 BBenenue B cTepeoMeTputo 23 1
) B3aumHoe pacriosnoyxeHue NpsiMbIX B 6 1
MIPOCTPaHCTBe
3 [TapannensHOCTD MPSIMBIX U MJIOCKOCTEHN B 8
MPOCTPAHCTBE
4 HepneH,quynﬂpHoc:Tb MPSIMBIX U ot
TMJIOCKOCTEH B POCTPaHCTBe
Yri1bl ¥ paccrosiHus 16 1
MHoOrorpaHHUKH 7 1
BekTopsbI B 1IpoCTpaHCTBe 12
8 HOBTOPEHI/IG, 000011[eHre ¥ CHCTeMaTH3al[1sT c 5
3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KJIACC

Kom1yecTBo yacoB JJIeKTPOHHbIE
Ne n/m HavMeHoBaHMe pa3/je/ioB ¥ TeM IIPOrpaMMEI KoHTposbHBIE ITpakTHyeckue (papposrie)
Bcero obpa3zoBaTe/bHEIe
paboThI paboTsI pecypent
1 AHaniTryeckas reoMeTpust 15 1
5 [ToBTOpEHMUE, 0606H.[€Hlfe u 15 1
cucTeMaTtr3alsl 3HaHUM
3 O0BbEM MHOTOTrPaHHMKA 17 1
Tena BpaiLieHUs 24 1
c [Tno1mazu MOBepXHOCTH U 0O BEMBI 9 1
KPYTJ/IbIX Tejl
6 [Br>xeHust 5 1
7 [ToBTOpEHUE, 0606H.[€Hlfe u 17 5
cucTeMarr3aliusi 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




I[TOYPOUYHOE IVTAHUPOBAHHUE
10 KJIACC

Ne

n/mn

TeMa ypoka

OcHOBHBIe MpaBuIa U300paXkeHUsT Ha
PUCYHKe TIJIOCKOCTH, Mapasiyie/bHbIX TTPSIMbIX
(oTpe3koB), cepeIMHbI OTPe3Ka

[ToHATHSI CTEPEOMETPHH: TOUKA, MpsMasl,
TIJIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
TpaBU/Ia M300pa’keHus1 Ha PUCYHKe
TIJIOCKOCTH, TTapaJuTe/IbHbIX TIPSIMBIX
(oTpe3koB), cepeZIMHbLI OTPe3Ka

IlonsaTus: nepecekaromuecs 1riI0CKOCTH,

riepeceKaroIIyecs mpsiMasi ¥ TJI0CKOCTh;
TIOJTyTIPOCTPAHCTBO

Ko/muecTBO yacoB

KoHTposbHbIe

Bcero
paboTsI

IIpakTHueckue
paboThI

Hara

H3y4YeHUs

JJIeKTPOHHbIE

1[1¢ppoBLIE
obpa3zoBaTe/bHEIe

Pecypchbl

[MoHsITHSA: TIepeceKaroIuecs TVIOCKOCTH,
TiepeceKaroIyecs rmpsiMasi ¥ TJI0CKOCTb;
TIOJTYTIPOCTPAHCTBO

MHororpaHHUKH, 300pakeHre TIPOCTeNIIINX
MIPOCTPAHCTBEHHBIX (HUTyD,
HeCYI[eCTBYIOIINX 00HEKTOB
MHororpaHHUKH, ©300paXkeHre TPOCTENIINX
MPOCTPAHCTBEHHBIX (QUTYD,
HeCYI[eCTBYIOIINX 00HEKTOB

AKCHOMBI CTepeOMeTpUH 1 TiepBble
CJ1e[iCTBUS U3 HUX




AKCHOMBI CTepeOMeTpUH U TiepBble
C/1efICTBUSL U3 HUX

AKCHOMBI CTepeOMeTpUH U TiepBble
ciepctBys U3 HUX. CriocoObl 3a7iaHus
NIPSIMBIX U IIJIOCKOCTEM B [IPOCTPaHCTBe.
O603HaueHus MPSIMBIX U TJIOCKOCTEH

10

N3006pakeHne ceueHUM MUpaMuAbl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOASAT Uepe3 ux peodpa.
V306pakeHue TiepeceyeHust MoTydeHHbIX
TIJIOCKOCTel. PacKpaimBaHe TTOCTPOEHHbIX
CeueHWH pa3HbIMU 1IBETaMH

11

N306pakeHue ceueHUI MMpaMubl, Kyoa v
MIPU3MBI, KOTOPbIE MPOXOZSAT Uepe3 ux peodpa.
M306paxeHue TiepeceyeHust MoTydeHHbIX
TIJIOCKOCTel. PacKpaiiimBaHe TTOCTPOEHHbIX
CeueHWH pa3HbIMU 1IBETaMH

12

N306pakeHue ceueHUM MIpaMuAbl, Kyda u
MIPU3MBI, KOTOPbIE MPOXOZSAT Uepe3 ux peodpa.
V306pakeHue TiepeceyeHust MoTydeHHbIX
TIJIOCKOCTel. PacKpaiiiMBaHe TTOCTPOEHHbIX
CeueHWH pa3HbIMU LIBETaMH

13

N306pakeHne ceueHU MUpaMuAbl, Kyda u
MIPU3MBI, KOTOPbIe TMPOXOZST Yepe3 ux péodpa.
V306paskeHue riepeceueHust MOTyueHHbIX
MI0CcKOoCTel. PackpalmBaHue NoCTpOeHHbIX
CeueHWi pa3HbIMU L[BeTaMu

14

MeTop crefioB /iJisi TOCTPOEHUsT CeUeHUH

15

MerTop, cyiefjoB /i1 TIOCTPOEHHUS CeUeHUH.
CaoricTBa nepecevyeHUH NPSIMbIX U




IIJIOCKOCTeH

16

17

18

19

MeTto/, c/ie[j0B /115 IOCTPOEHUST CeUeHUH.
CaolicTBa nnepecevyeHNH NpSIMbIX U
TIJIOCKOCTeN

[MTocTpoeHue ceueHuii B mupamu/e, Kyoe mo
TpPEM TOUKaM Ha pébpax. Co3gaHue
BBIHOCHBIX UepPTe)XXel U 3amuCh 111aroB
TIOCTPOEHHS

[TocTpoeHue ceueHuii B mupamu/ie, Kybe mo
TPEM TOUKaM Ha pébpax. Co3gaHue
BBIHOCHBIX UepPTeXXel U 3amKCh 111aroB
TIOCTPOEHHSI

[TocTpoeHue ceueHuii B mupamu/ie, Kybe mo
TpEM TOUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepPTe)XXel U 3amuCh 111aroBs
TIOCTPOEHHSI

20

[TocTpoeHHe ceueHUH B TUpamMuie, Kyoe 1o
TpEM TOUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepPTe)XXel U 3amKCh I11aros
TIOCTPOEHHSI

21

[ToBTOpeHue nianumeTpuu: Teopema o
MPOMOPLIMOHA/BHBIX OTpe3Kax. [Togobue
TPeyroJibHUKOB

22

[ToBTOpEeHue myianuMetpuu: Teopema
MeHenasi. PacueThl B CeueHUsIX Ha BBIHOCHBIX
yepTexxax. VicTopust pa3BUTUSs TIJIaHUMETPUU
Y CTepeoMeTpuun

23

KonTtpospHast pabota " AKCUOMBI




crepeomeTtpuun. CeueHus"

24

25

B3anMHoe pacriosio)keHye NpsIMbIX B
rpocTpaHcTBe. CKpeluBaroLecs rnpsivele.
[Tpu3HaKK CKpelMBatOIIUXCS MPSIMBbIX.
[TapannenbHble NpsiMble B IIPOCTPAaHCTBE

Teopema 0 Cy1[eCTBOBaHWU U
eZIMHCTBEHHOCTH TIPSIMOM Tapasie/ibHON
JlAHHOW NPSIMOU, IPOXOZALLIeN Yyepe3 TOUKY
MPOCTPAHCTBA U He JieXXallleld Ha JaHHOU
npsimol. Jlemma o nepeceueHuu
rapasiie/ibHbIX NPSMBIX [JIOCKOCTBIO

26

27

28

29

ITapannensHOCTH Tpex NpsaMbIX. Teopema o
TPEX Mapasuie/ibHbIX NpsAMbIX. Teopema o
CKPeLLUBarOIUXCS TPSMbIX

[TapannensHoe nipoekTupoBaHve. OCHOBHbIE
CBOWCTBA Mapasie/ibHOT0 MPOeKTUPOBaHUSI.
N306pakeHue pa3HbIX GUTYD B
rapasiie/lbHOM MpOeKLIUU

[lenTpanbHas npoekuus. Yrou C
COHarpaB/IeHHbIMU CTOPOHAMU. YTOJI MeXAY
MPSIMBIMUA

3a/iauu Ha /l0Ka3aTe/bCTBO U UCC/Ie/loBaHue,
CBsI3aHHbIE C PacCIioyI0KeHWeM MpsIMbIX B
TPOCTPaHCTBe

30

[MoHsATHS: TIapasiIelbHOCTh MPSIMON U
TIJIOCKOCTH B MpocTpaHcTBe. [1pr3HaKk
Tapasisie/lbHOCTH MPSIMON U MIOCKOCTH.
CaoricTBa napasnienbHOCTH NPSMOM U
IJIOCKOCTH




31

I'eomeTpHuecKue 3a/jauy Ha BBIYUCIEHUE U
Jl0Ka3aTebCTBO, CBSI3aHHBIE C
TiapasuieIbHOCTBIO TIPSMBIX U TJIOCKOCTeH B
MIPOCTPaHCTBe

32

[TocTpoeHue ceueHusl, TPOXOJSIIEro uepes
JJaHHYIO TIPSIMYIO Ha uepTexe U
rapasijie/ibHOTO Ipyrou npsimoi. Pacuér
OTHOILIeHUH

33

[TapannenvHas npoekLys, IpUMeHeH e /1151
TIOCTPOEHUs ceueHui Kyba u
napasnenenunesna. CeorcTea
napa’siiesieniumesia v Npyu3Mbl

34

35

36

37

[TapannenbHble I0CKOCTH. I1pr3HaKu
TIapasuiesIbHOCTH ABYX IJIOCKOCTeH

Teopema 0 TiapasniesibHOCTU U
eIJMHCTBEHHOCTH TJIOCKOCTH, TIPOXOSLIeN
yepe3 TOUKY, He IPUHA/JIeXaly0 JaHHOW
IIJIOCKOCTU U CJIe[CTBUS U3 Heé

CBoliCTBa napa’siie/bHbIX TVIOCKOCTeU: 0
rapasiie/ibHOCTU MPSIMBIX TepeceueHust Tpu
repeceueHuH [IByX rapasiie/ibHbIX
MJIOCKOCTEN TpeThen

CBoiicTBa napasiebHbIX IJIOCKOCTelN: 00
OTpe3Kax Iapa’ule/IbHbIX MPSMBbIX,
3aK/IFOYEHHBIX MeXX/y Mapasiie/bHbIMU
IIJIOCKOCTSIMU; O TlepeceueHny NpsSIMO €
JIByMsI apasiyieNIbHbIMHU TJIOCKOCTSIMU

38

[ToBTOpenue: Teopema [Tudaropa Ha
IJIOCKOCTU




[ToBTOpEHME: TPUTOHOMETPUS

3 NIPSIMOYT'OJIBHOT'O TPeyroJIbHUKA

40 CaoticTBa Kyba 1 IIpsIMOYT OJIbHOT'O
napasiiesenuesa

41 Belunicnienue JjIMH OTPe3KOB B Ky0Oe U
NIPSIMOYT'OJIbHOM T1apasuiesieruresie
[TepnieHJMKYISIPHOCTH MPSIMOU U MJIOCKOCTH.

42 [Ipu3Hak nepreHUKY/ISPHOCTH NIPSIMOW 1
IIJIOCKOCTH
[TepnieHIMKYISIPHOCTD MPSIMOU U MJIOCKOCTH.

43 [Ipu3Hak neprneHUKy/ISIPHOCTH NIPSIMOX U
IJIOCKOCTU
TeopeMa o0 cyli1leCTBOBaHUHU U

a4 eJMHCTBEHHOCTH NPSIMOM, IPOXOASILeN
yepes TOUKY IIPOCTPaHCTBA U
NepreHMKY/ISpPHOU K MJIOCKOCTH

45 [TnockocTy U epnieHAUKYIISIpHbIE UM
TIpsiMble B MHOI'OTPaHHUKAX

46 [110cKOCTH U TIeprieHJUKY/IsIpHble UM
NpsiMble B MHOIOTPaHHUKAX

47 [Tepniengukyssp v HakioHHas. [locTpoeHne
TepreHuKy/Ispa U3 TOUKU Ha MPSIMYIO

48 [Tepnenaukynap u HaknoHHas. [locTpoeHue
NeprieHVKyJIsipa U3 TOUKW Ha NPSMYI0

49 Teopema o Tpéx nepreHAUKY/sIpax (Mpsmas
1 obpaTHast)

50 TeopeMa 0 Tpéx neprneHAuKysgpax (mpsmas

1 obpartHast)




51

Yron Mexay CKpelLBarIMUCS IPSIMbIMU

[Touck neprieHAUKY/ISIPHBIX MPSIMBIX C

52 TIOMOLLBIO TIePIIeHUKYJISPHBIX JIOCKOCTeN

53 OpToroHasibHOE TPOEKTHUPOBAHUE
[MTocTpoeHue ceuenuii Kyoa, MPU3MBI,

54 NpaBWIbHOM MPaMU/IbI C ITOMOLLBIO
OPTOTOHA/TbHOM MPOEKLIUU
[TocTpoeHue ceueHuii Kyoa, MpU3Mbl,

55 NpaBWIbHOM NUPaMU/bI C TOMOLLBIO
OPTOTOHA/TbHOM MPOEKLIUU
CrMMeTpus B IPOCTPAHCTBE OTHOCUTE/IBHO

56 TJIOCKOCTH. [110CKOCTH cCUMMeTpuii B
MHOTOTpaHHUKax

£ [Ipu3Hak neprneHMKYy/ISIPHOCTH NIPSIMOY U
IIJIOCKOCTH KakK C/1e[ICTBUe CUMMeTPUH

58 [IpaBuibHBIE MHOTOIPaHHUKU. Pacuér
pPacCTOsTHUM OT TOYKH /10 TVIOCKOCTU

59 [IpaBunbHBIE MHOTOTPaHHUKU. Pacuét
PacCTOSTHUM OT TOYKH /10 TVIOCKOCTH
Criocobbl OMyCTUTD TIepIIeHIUKY/ISIPbI:

60 CUMMETPHUS, CABUT TOUYKU I10 MapasiielbHOU
MpsIMOM

61 CBur no HenapasienbHON MPSIMOH,
V3MeHeHHe PaCcCTOSTHUM
KonTtponbHas pabota "B3anmMHoe

62 pacro/ioykKeHue NpsSIMbIX U MJIOCKOCTeH B
MpoCTpaHcTBe"

63 [ToBTOpEHME: yroy MeXzay NpsAMbIMU Ha




MJIOCKOCTH, TPUTOHOMETPHUS B IPOU3BO/IBHOM
TpeyroJbHUKe, TeopeMa KOCUHYCOB

64

65

66

[ToBTOpEHME: yrom Mexay
CKpeL1BaroLLIMMUCA TIPIMBIMU B
IIPOCTPaHCTBe

FEOMETpI/I‘-IeCKI/Ie MeTO/bl BEIUMC/IEHUSA YyI/id
MeXAy MpAMbIMH B MHOT'OI'PAHHHUKAX

[ByrpanHbiii yroj. CBOMCTBO TMHEMHbIX
YIJIOB IBYTPAHHOTO yT/ia

67

68

69

70

[TepnienuKynspHsble riockocTy. CBOMCTBA
B3aUMHO TepIIeHUKY/ISPHBIX MJIOCKOCTeN

[Tpu3HaK nepreHAUKY/ISIPHOCTH IJIOCKOCTeNH;
TeopeMa O IIpsSIMOM IlepecevyeHust IByX
MJIOCKOCTeN MepreHAUKY/ISIPHbIX TPeThel
IIJIOCKOCTH

[TpsiMoyToBLHBIN TIapasienenunes; Kyo;
V3MepeHus], CBOMCTBA NPSMOYTO/IbHOTO
napasiesienureza

TeopeMa 0 AraroHany NpsIMOYTOJILHOTO
napasuiesieniune/ia v caefCTBUe U3 Heé

71

CrepeomeTpuueckue U NpUK/IaHbIe 33/lauH,
CBsI3aHHBIE CO B3aUMHBIM PaCIi0/I0’KeHHeM
MPSIMBIX U TJIOCKOCTH

72

73

[ToBTOpEHME: CKpeluBatoIIMecs MpsiMble,
rapa’iie/ibHble MJI0CKOCTH B CTaHJaPTHBIX
MHOTOTpaHHUKax

[Tapa napasnnenbHBIX TJIOCKOCTEH Ha
CKPeLIMBAaOLINXCS MPSIMBIX, PACCTOSTHUE




MeXKy CKPeLLMBaILIUMUCS MPSIMbIMU B
MPOCTBIX CUTYaLUsIX

PaccTosiHre OT TOUKU [0 ITIJIOCKOCTH,

74 paccTosiHue OT NPSIMOM 10 TVIOCKOCTH
BbruricsieHne pacCcToOsSHUN MeXAy

75 CKPeLHBarOMMUCS NIPAMBIMU C TIOMOILBIO
repreHIUKY/ISPHOU MJI0CKOCTH
TpéxrpaHHblii yroJi, HepaBeHCTBa /s

76 TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TeopeMbl KOCHHYCOB U CUHYCOB [I/Is
TPEXIPaHHOIO yrja

7 OneMeHThI chepruecKoil TeOMeTPUH:
reo/iesnyeckKue JMHUM Ha 3emiie

78 KonTtposbHast pabota "YTJibl U pacCTOSIHUS"

79 CucreMatusanusi 3HaHUH "MHOrorpaHHUK U
€ro 3JIeMeHThbI"

80 IMupamuga. Bugel mupamug. [IpaBuibHas
nvpamMuzia

81 [Ipusma. [Ipsimast ¥ HaK/IOHHAs [IPU3MBI.
[IpaBusbHas rprsma

82 [Ipsimoi1 napasnnenenunes, NPsIMOYTOJIbHBIN
napasuiesienurnes, Kyo

83 Breinykieie MHOrorpaHHuky. Teopema
Olinepa
Beinykiele MHOrorpaHHuku. Teopema

84 Ounepa. [IpaBunbHbIe ¥ MOYIIPABU/IbHBIE
MHOI'OTPaHHUKHU

85 KontpossHast pabora "MHororpaHHUKH"




86 [ToHsiTHe BeKTOpa Ha MJIOCKOCTU U B 1
MPOCTPAHCTBE
87 CymMmma BeKTOpOB 1
88 PasHOCTH BEKTOpPOB 1
89 [IpaBuno napasnnenenuvresa 1
90 YMHOXeHHe BeKTOpa Ha YU CII0 1
91 Pa3nokeHue BeKTOpa Mo 6a31/1c3j TPEX 1
BEKTOPOB, He Jie)Kall[uX B OJHOM TJI0CKOCTU
92 CxkansipHOe npou3BeieHne 1
93 BoiuncnieHue yria Mexxy BeKTOpamu B 1
MPOCTPAHCTBE
94 [Tpocreiiive 3afaur C BeKTOpaMu 1
95 [Tpocreiye 3amaun C BEKTOpaMu 1
96 [Tpocreiiive 3afaur C BeKTOpaMu 1
97 [Tpocreinve 3amaur C BEKTOpaMu 1
98 O06o011IeHMEe U CUCTeMAaTH3als 3HAaHUH 1
99 O0o0061eHre U CHCTeMaTH3alys 3HaHUH 1
100 WToroBast KOHTpOJIbHasE paboTa 1
101 WToroBast KOHTpO/bHAst paboTa 1
102 Ob6o0111eHMe U cucTeMaTH3alys 3HaHU | 1
OBIIEE KOJIMYECTBO YACOB I10 ITTPOIT'PAMME 102




11 KJIACC

KomuectBo yacoB J/IeKTPOHHbIe
Ner/m | Tema ypoka KonTponsHele  ITpakTuueckue Alara WgpossIe
Bcero W3ydeHHsi  0Opa3oBaTe/bHbIE
paboTeI paboTsI pecypa
1 IToBTOpeHnue Temnl "KoopauHaThl BEKTOpa Ha 1
TUVIOCKOCTU U B IPOCTPaHCTBe"
) [ToBTOpeHnue Temsl "CkasgpHoe 1
TpousBejieHre BeKTOpoB"
3 [ToBTOpEHUe TeMsbl "BblunciieHve yria 1
MeJX/y BeKTOpaMu B [IPOCTpaHCTBe"
4 [ToBTOpEHUe TeMbl 'Y paBHEHHe TIPSIMOH, 1
MPOXO/IsIler yepe3 [iBe TOUKU"
5 YpaBHeHHe NJIOCKOCTH, HOpMaJib, ypaBHeHHe 1
MIJIOCKOCTH B OTpe3Kax
5 YpaBHeHue MJI0CKOCTH, HOpMaJlb, YPaBHEHHE 1
MJIOCKOCTH B OTpe3Kax
7 BekTopHoe nipousBeieHre 1
8 JIuHeliHble HepaBeHCTBA, JIMHEMHOe 1
NporpaMMHpOBaHue
9 JIvHeliHbIe HEPABEHCTBA, TUHENHOe 1
MpOrpaMMHpOBaHue
10 AHanuThueckre MeTo/pbl pacuéTa yria 1
MeX/1y NPsSIMBIMU B MHOT'OTPaHHHKAaX
1 AHanmuTHuYecKre MeTO/bl pacyéTa yria 1
MeJKy IVIOCKOCTSIMA B MHOT'OTPaHHUKAaX
12 dopMysia pacCTOSIHUSA OT TOUKU 10 1




IJIOCKOCTHU B KOOPpAWHATAX

HaxosxzieHrie pacCTOSIHUM OT TOUKH 0

13
TIJIOCKOCTH B Ky0Oe

14 Haxo)xzeHre pacCTOSTHUI OT TOYKU /10
MJIOCKOCTH B MPaBU/IbHOM NTUpaMU/ie

15 KontposibHast paboTa "AHanmuTryeckast
reomerpus”

16 CeueHrss MHOTOTPDaHHUKOB: CTaH/apTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: MeTO/ CJIe/IOB
CeueHMs1 MHOTOIPaHHUKOB: CTaH/apTHbIE

18 IIJIOCKOCTH, TepeceyeHust NPsIMbIX U
MJIOCKOCTeN

19 [TapannenbHble NpsiMble U MJIOCKOCTH:
rapa’siie/ibHble CeueHUs

20 [TapannenbHble NpsiMble U MJIOCKOCTH:
pacyéT OTHOLIIeHUH

71 [TapannenbHble NpsiMble ¥ TIJIOCKOCTU: YTJIbI
MeX/1y CKpeL1BaroLUMUCS NPSIMbIMU
[TepneHAUKySIpHBIE TIPSIMbIE U IJIOCKOCTH:

27 CTaHZAPTHbIE Tapbl NepPHeHAUKYISIPHbIX
TMJIOCKOCTEH U MPSIMbIX, CAMMETPUU
MHOTOTPaHHUKOB

73 [TepneHAUKySIpHBIE TIPSIMbIE U IJIOCKOCTH:
TeopeMa O Tpex IMeprneHuKYyasipax

24 [TeprnieniMKynsipHBIe MPSIMble U TJIOCKOCTHU:
BBIUMC/IEHUS [I/IMH B MHOTOIPaHHUKAaxX

25 [ToBTOpEHUe: nuIo1ai MHOIOYT'0JIbHUKOB,




bopMyJIbI 1715 TIIOIIa e, CO0OpaXkeHuUsT
rozo0us

26

27

28

[ToBTOpEHUeE: T/IOIIa I MHOTOYTOJIbHUKOB,
dopmyiiel 7S TUTOIA/eH, cOOOpaXKeHusT
1o/100ust

[ToBTOpEHUe: T/IOIaJi MHOTOYTOJIbHUKOB,
dbopmysbl 718 TIIOIIa[el, CO0OpaykeHust
no/100ust

[Tnomaay ceueHNt MHOTOTPAaHHUKOB:
TIJTOIIAZM TIOBEePXHOCTEeM, pa3pe3aHust Ha
YacTH, COOOpakeHUs ITOA00Ms

29

[Tno1agy ceyeHUt MHOTOTPaHHUKOB:
T/I0111a/I TIOBePXHOCTeH, pa3pe3aHus Ha
YyacTH, COOOpakeHHUs ITOA00Ms

30

31

32

KontposbHast pabota "TToBTOpeHwMe:
MHOTOTPaHHUKH, CeYeHUs] MHOTOTDAHHUKOB"
O6BéM Tena. O6GbeM MPSIMOYTOIEHOTO
Triapasienenuresa

3azaum 06 yBoeHMH KyDa, 0 KBafipaType
Ky0a; 0 TPHUCEKI[UH yT/a

33

CrepeomMeTpryecKre 3a/jaull, CBsi3aHHbIE C
00BEMOM TPSIMOYT'O/TLHOTO
Tniapasuiesiernuresia

34

35

[TpuknaHble 3a/jauu, CBsI3aHHbIE C
BbIUKC/IeHHeM 00bEéMa TIPSIMOYTOJIEHOTO
napasuienenumnesa

OO6BEM TPSIMO¥A TTPU3MBI

36

CTepeOMETpI/I‘-IECKI/Ie 3a/ia4u, CBA3dHHEIE C




BBIUKC/IeHHeM 00bEMOB TIPSIMOM TIPU3MBbI

ITpuknagHbIe 3a/1auM, CBsI3aHHBIE C 00BEMOM

37 NIPSIMOU TTPU3MBI
Bbruricsienre 065EMOB TeJl C TIOMOIIIBIO

38 orpezie/iEHHOrO UHTerpana. O0bEM
HaKJIOHHOM MPU3MbI
Beruriciienve 005EMOB TeJl C TTIOMOILIBIO

39 orpezie/IEHHOrO UHTerpana. O0bEM
MApaMU/bI

40 dopmyna 06béma mupamupl. OTHOILIEHEe
00beMOB MIMpaMuZ, C OOIIUM YTJIOM

41 dopmysa 06béMa pamuibl. OTHOIIEHHEe
00BbeMOB MUpaMu/, C OOIIUM yTJIOM

42 CrepeomeTpuueckue 3ajauu, CBsi3aHHbIE C
00bEMaMU HaKJIOHHOU TIPU3MbI

43 CrepeomeTpuueckue 3ajauu, CBsi3aHHbIE C
00bEMaMu MUPaMU/ib
ITpuknagHele 3a1aun 1o TeMe "OOBEMBI

44 Ten", CBsI3aHHBIE C 00BLEMOM HAK/TOHHOH
TIPU3MBI

45 [MpuknazgHble 3agauu o TeMe "O0BEMBI
Tes", CBsi3aHHBIE C 0OLEMOM MTMPaMU/TBI

46 [TpumeHeHne 00HEMOB. Briuricienve
PacCTOSIHUSA 10 TIJIOCKOCTH

47 KonTtponbHast pabota "O0bémM
MHOTI'OI'paHHUKA"

48 [unmvHgpuyeckas TOBEPXHOCTS,

obpa3yrorye IUIHHAPUUECKON




MOBEPXHOCTH

Hunuugp. [Ipsimoli KpyroBou LUMUHAP.

49 [Tnomiazsb MOBEPXHOCTH LW/IMHZPA

50 Konnueckasi moBepxHOCTb, 00pa3yrolye
KOHHYeCKoi rnoBepxHocTU. KoHyc

51 CeueHue KOHYyCa IJIOCKOCTBIO,
rapasizieJIbHOM IJIOCKOCTH OCHOBaHUS

59 YceuéHHbIN KOHYC. V300pakeHre KOHYCOB U
yCeuéHHBIX KOHYCOB

c3 [Tnoraab 60KOBOM TTOBEPXHOCTH M TTOJTHOM
TOBEPXHOCTH KOHYCa

54 [Tnowage 6OKOBOY TTOBEPXHOCTH U TTOJTHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpHuueckue 3a/jau Ha

55 J10Ka3aTe/bCTBO U BBIUHC/IEHUE,
MOCTPOEHNWEM CeYeHUH LUINH/Pa, KOHYyCa
CrepeomeTpHuueckue 3a/jau Ha

56 JI0Ka3aTe/bCTBO U BBIUHCI/IEHHE,
MOCTPOEHHEM CeUeHUH LUINHAPA, KOHyCa

£ [IpuknazHble 3a/1aum, CBSI3aHHbIE C
LATMHAPOM

cg [IpuknazHble 3a/1aum, CBSI3aHHbIE C
LUTMHIPOM

59 Cdepa u miap
[Tepeceuenue cepsl 1 11apa C MIO0CKOCTHIO.

60 Kacanue mapa u cdepsl 10ckocThio. Bug u
n300paxeHue 11apa

61 [Tepeceuenue ceps U 11apa C MI0CKOCTHIO.




Kacanwue 1m1apa u cepsl miockocTbio. Bus u
H300pakeHue 11apa

YpaBHeHue cdepsl. [1nomaas chepol v eé

62 o
yacTeu

63 CummeTpus cdepsl U 111apa
CrepeomeTpuyeckue 3ajauu Ha

64 [l0Ka3aTenbCTBO U BbIUMC/IEHWE, CBSI3aHHBIE
co cepoli U 111apoM, TTOCTPOeHHEeM UX
ceueHul TI0CKOCTbIO
CrepeomeTpuueckue 3aauu Ha

65 [l0Ka3aTenbCTBO U BbIUMC/IEHWE, CBSI3aHHbIE
co cdepoii U 11apom, MOCTPOeHUEM UX
ceueHul TI0CKOCTbIO

66 [TpuknagHble 3afiaun, CBSI3aHHbIE CO Chepoit
Y 111apOM
[ToBTOpEHME: OKPY>KHOCTh Ha MJIOCKOCTH,

67 BbIUMCJIEHUS B OKPY)KHOCTH, CTaHJapTHbIe
rno00ust

68 Pa3nmuHble KOMOWHAIMY Tes BpPallleHus U
MHOT'OTDaHHUKOB

69 3azauu 110 TeMe ""Tesia ¥ MIOBEPXHOCTU
BparjeHus"

70 3azauu no teme "Tesia U MOBEPXHOCTH
BpalleHus"

71 KonTtposbHast pabota "Tesa ¥ MOBepXHOCTU
BpalleHus"

7 O6béM 1umHgpa. Teopema 06 00bEMe

MnpaMoro qujirMHApa




73

BbruricsieHue 06EMOB TeJl C TIOMOITIBIO
orpeziesiEHHOrO UHTerpana. O0bEM KoHyca

74

75

[Tnowuasm 60KOBOY ¥ TIOTHOM TIOBEPXHOCTH
KOHyCa

CrepeomeTprueckue 3a/jauy, CBSI3aHHbIe C
BBIUMC/IeHUeM 00bEMOB LIWIMH/PA, KOHYCa

76

[TpuknazgHble 3aauu 1o TeMe "OO0bEMBI U
TI/I0ILa/I TIOBepXHOocTel Ten”

77

OO6BEM 11apa U 11apoBoro cekropa. Teopema
00 06Béme mmapa. [Tnomaas chepsr.
CrepeoMeTpuyecKye 3a/lauvl, CBsI3aHHbIE C
BbIUMC/IeHHEeM 00BEMOB 111apa, [1apOBOro
CerMeHTa U LIapOBOr0 CeKTOpa

78

[TpuknazgHble 3aauu 110 TeMe "OObEMBI
Tes", CBsi3aHHbIe C 00BEMOM 111apa 1
ry101a 60 cepbl. COOTHOLLIEHUS MEXIY
TIJIOIIAZIIMU TTIOBEPXHOCTeH U 00bEMaMu
MO/I00HBIX TeJ

79

[Togo6HBIE Tena B MPOCTPAHCTBe.
V3meHeHne 00bEMa NpU MOA0OUH.
CrepeoMeTpuueckue 3aJjauu, CBsI3aHHbIE C
BbIUKC/IEHEeM 00bEMOB TeJl U TIOIIa el
MOBEPXHOCTEN

80

81

KonTponbHast pabota "Tlnoiraau
MOBEPXHOCTH U 00BEMBI KPYTJIbIX Tem"
[Bwkenus npocTpancTBa. OToOpaXkeHus!.
[Bwkenus v paBeHCTBO uryp. Obmue
CBOMCTBA JBW)KEHUH




82

Bupbl aBV>KeHUI: NapasiiebHbIi epeHoc,
LleHTpa/ibHasi CUMMETPHUS, 3epKa/ibHas
CUMMETPHUS1, TOBOPOT BOKPYT IMPSIMOU

83

84

85

[Tpeo6pa3zoBanus nopobus. [psimas u cdhepa
Junepa

'eoMeTprueCcKHe 3alauy Ha IPUMeHeHHe
JBYKEHHUST

KonTponbHast paboTa "BekTopsl B
MPOCTpaHCTBe"

86

O6oo0ratoriiee moBTopeHye 11 MOHATHHN U
MeTOoZI0B Kypca reometpum 10—11 Ksaccos,
cucTeMartyr3anys 3HaHui: "IlapaniensHOCTD
TIPSIMBIX U TIJIOCKOCTeH B ITpoCTpaHCTBe"

87

O6oo0ratoriiee moBTopeHye 11 MoHATHN U
MeTOZI0B Kypca reometpum 10—11 ksaccos,
cucTeMaTtr3alys 3HaHui: "BekTopsl B
IpocTpaHcTBe”

88

89

90

O6ob6maroree moBropenue 11 MoHATHN U
MeTOZI0B Kypca reometpum 10—11 ksaccos,
cucTeMaTtr3alys 3HaHui: "BeKkTopsl B
IpoCTpaHcTBe"

O6o0ratotiee moBTopenye 11 MoHATHN U
MeTo/ZI0B Kypca reomerpum 10-11 ksaccos,
cucTeMaTu3anus 3HaHuH: "O0bemM
MHOI'OrpaHHUKa"

O6o0ratotiee moBTopenye 11 MoHATHN U

MeTOZI0B Kypca reomerpum 10—11 ksaccos,
cUCcTeMaTH3alys 3HaHuH: "O0beM




MHOIOrpaHHUKa"

91

92

93

O6ob6maroiijee moBTopeHue 11 moHATHN U
MeTOZI0B Kypca reomerpum 10—11 ksaccos,
cucTeMaTu3anus 3HaHui: "Tlnoiaam
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"
O6ob6maroiijee moBTopeHue 11 moHATHN U
MeTOoZ0B Kypca reomerpun 10—11 Knaccos,
cucTeMartv3auys 3HaHui: "Ilnomaau
TIOBEPXHOCTH ¥ 00BEMBI KPYTJIbIX Tem"

VToroBast KOHTpOJIbHasi paboTa

94

95

96

WToroBast KOHTpO/IbHast paboTa
IToBTOpEeHMe, 06001[eH1e ¥ CHCTeMaTH3alI[Us
3HaHUU

VicTopust pa3BUTHSI CTEPEOMETPUH KaK HayKh
U eé poJib B Pa3BUTHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITbFOTEPHBIX TEXHOJIOTUH

97

I/ICTOPI/ISI Pa3BUTHA CTEPEOMETPHUU KaK HAYKHU
U eé POJIb B pa3BUTHUH COBPEMEHHBIX
NH)XEHEPHBIX U KOMITBIOTEPHbIX TeXHOJIOTUM

98

99

100

I/ICTOI_)I/IH Pa3BUTHA CTEPEOMETPHUU KdK HAYKU
u eé POJIb B pa3BUTHUM COBPEMEHHBIX
HNH)XE€HEPHBIX 1 KOMITBIOTEPHBIX TeXHOJIOTUU

VcTopus pa3BUTHS CTepeOMETPUM KaK HayKU
Y e€ poJib B Pa3BUTHUM COBPEMEHHbBIX
VH)XEHEePHBIX U KOMITbIOTEPHBIX TEXHOJIOTUN

VcTopus pa3BuTHsI CTepeOMeTPUU KaK HayKu
U eé poJib B pasBUTHUU COBPEMeHHbIX
VH)K€HEPHBIX ¥ KOMITbIOTEPHBIX TEXHOJIOTHUH




VcTopus pa3BuTHS CTepeOMeTpPUM KaK HayKH

101 U e€ PoJib B Pa3BUTHUH COBPEMEHHBIX 1
VH)XEHEePHBIX U KOMITbIOTEPHBIX TEXHOJIOTUN
Vcropus pa3BuTHS CTepeOMeTpPUM KaK HayKH
102 Y eé pojib B Pa3BUTUU COBPEMEHHBIX 1
VH)XeHEepPHBIX U KOMITbIOTEPHBIX TEXHOIOTUN
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102







TTIPOBEPSEMEIE TPEEOBAHNA K PE3YJIBTATAM OCBOEHMA OCHOBHOM
OBPA30BATEJIbHOM ITPOTPAMMBI

10 KITACC
Koz -
ITpoBepsieMbie ripejMeTHBIE pe3y/bTaTbl OCBOEHNS OCHOBHOU
FIPOBEPIEMOTO o6pa3oBare/bHOI MPOrpaMMel cpeiHero obiero o6pa3oBaHus
pesy/bTara
7 I'eomeTpus
7.1 OrnepupoBathb MOHATUAMU: TOUKA, IpsAMasi, IJIOCKOCTb
7 [IpUMeHSATb aKCMOMbI CTEPEOMETPUM U C/Ae/CTBUS W3 HUX IIPU pelleHUur
' reoMeTpHUYeCKHX 3ajiau
713 OneprpoBath MOHATHAMM: Napa/ule/IbHOCTb Y NepreHJUKYISPHOCTD MPSIMBIX
' 1 TUIOCKOCTeH
74 KnaccuduiupoBats B3aMHOe pacriofioXeHHe TIPSMbIX W IIJIOCKOCTel B
' MIPOCTPAHCTBE
OneprpoBaTh TMOHSTUSIMU: [JBYTPaHHbIA Yroj, TpaHUA [ABYIPaHHOTO YIIa,
7.5 peOpo ABYrpaHHOTO yTJja, JIMHEWHBIN yroj ABYTPaHHOTO yTja, rpajycHas
Mepa JBYTrpaHHOro yrja
76 OnepypoBaTh TMOHATHSMH: MHOTOTPAHHUK, BBINYK/bIA W HEBBINTYK/bIN
' MHOTOTPaHHHUK, 3/IeMeHTbl MHOTOTDAHHUKA, MPaBU/IbHbIN MHOT'OTPAaHHHK
77 PacriosHaBaTb OCHOBHbIE BH/bl MHOIOTDaHHMKOB (MMpamMuja, NpU3Ma,
' TIPSIMOYTOJIbHBIN TIapasuieienures, Ky0)
KnaccubuiupoBatb ~ MHOTOTDAaHHUKW,  BBIOMpasi ~ OCHOBaHWS ISt
7.8 K/accuurKauu (BBIMYK/Ible M HEBBIMYK/Ible MHOTOTPaHHUKH, MpaBU/IbHbIE
MHOTOTPaHHUKM, NPsIMble ¥ HAaK/IOHHBIE [TPU3MBbI, Napasiiesenumnesbl)
7.9 OrneprpoBaTth NOHATHUAMU: CeKYylllas MJI0CKOCTb, CeUeHue MHOI'OTPaHHUKOB
710 OOBSICHATb MPUHLIMITEI TTOCTPOEHUST CeueHWd MHOTOTPAaHHUKOB, MCIIOJb3YS
' METO/| CJIe/[0B
CTpouTb CeuyeHUs] MHOTOTPAHHUKOB METOJOM  CJIeIOB,  BbITIOJIHATh
7.11 (BBIHOCHBIE) TIJIOCKHE YePTeXXH U3 PUCYHKOB MPOCTBIX 00BbEMHBIX (PUTYD: BUT
CBepxy, cOOKy, CHHU3Y
Permrath 3a7iaun Ha HaXOXK/IeHHe TeOMeTPUUYEeCKUX BeMUYMH T10 00pasijam Win
aZropyMTMam, MpUMeHsisi U3BeCTHble aHAUTUUeCKWe MEeTO/bl TIPU pellleHnur
7.12 CTaHJApTHBIX MaTeMaTU4YeCKUX 3a7a4 Ha BbIYMCJIEHHWE PACCTOSTHUM MeXZY
JBYMsI TOUKAMU, OT TOUKM [0 TPSIMOMN, OT TOUKWUJO TUIOCKOCTHU, MEXIY
CKpeIlHBaOIAMHUCS TIPSIMBIMHU
Pemrath 3a7iaun Ha HaXOX/IeHHe TeOMEeTPUUYEeCKUX BEMUYMH T10 00pasijam Wiu
713 aZropyMTMam, MpUMeHsisi U3BeCTHble aHAUTUUeCKWe MEeTO/bl TPU pellleHnun

CTaHAAPTHBIX MdTeéMaTUUYeCKHX 3d/lda4 Hd BbIUHMC/IEHHWEe YIJIOB MexXay
CKpelMBalOIUMUCA TIPAMBIMH, MEXIAY HpﬂMOﬁ N IUVIOCKOCTBHO, MeXAy




TIIJIOCKOCTSIMH, [IBYTPaHHbBIX YIJIOB

BbIunc/iate 06bEMBI U TUIOL[A/IA TTOBEPXHOCTEM MHOTOTPaHHUKOB (TIpU3Ma,

7.14 nipaMyjia) C mpuMeHeHUeM (OPMYJ, BBIUKC/ISITb COOTHOLLIEHUS MEeXAY
TUTIOIIAZISIMU TIOBEPXHOCTEH, 06bEMaMU TIOZJI0OHBIX MHOTOIPaHHUKOB
715 OnepupoBarth MOHATUSIMU: CUMMETpPUsS B IIPOCTPAaHCTBE, LIEHTP, OCb WU
' MJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTb CUMMETPUU (DUTYPbI
V3BnekaTh, TIpeoOpa3oBbIBaTb W HWHTEPIPETUPOBaTh HMH(MOPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX TeOMETpUUeCKHUX (Urypax, TMpe/CTaB/leHHYI0 Ha
yepTekax U pUCYHKax
[IpumeHsiTb TeomeTpuueckue (GakThl /s pellieHUs CTepeoMeTpUUecKuX
7.17 3a/lay, IMpeArIo/araroljux HeCKOJbKO I1aroB pelleHus, eClId YC/I0BUS
TIpUMeHeHUsI 3a/laHbl B sIBHOM (hopMe
718 [IpuMeHsATb TIpOCTeMllIMe TMpOrpaMMHble CpPeACTBA W 3/IeKTPOHHO-
' KOMMYHHKAI[MOHHbIE CHUCTEeMbI MIPU peLlIeHUuH CTepeOMeTpPUUeCKrX 3a/jau
719 [TpuBogUTL TIpUMeEpPHI MaTeMaTHUYeCKHUX 3aKOHOMepHOCTeld B TMpUpoje U
' JKW3HM, pacrio3HaBaTh NPOsIB/IEHHEe 3aKOHOB TeOMeTPUU B UCKYCCTBe
[IpyMeHATb TONy4YyeHHble 3HaHWS Ha TIPAaKTHKe: aHaJUu3WpOBaTh peasibHble
CUTYyallUM YU MIPUMEHSITh U3yueHHble MOHSATUS B TIpOLiecce MOMCKA pelleHus
MaTeMaTHueCKu C(HOpMy/MPOBaHHOHN TPo0/ieMbl, MO/I€TUPOBATh peabHbIe
7.20 CUTyallUM Ha $3blKe TeOMeTpPUM, MCC/Iel0oBaTh ITOCTPOEHHbIe MOZeIu C
WCTIOIb30BaHUEM T'eOMeTPUYeCKUX TMOHSITUM W TeopeM, arirapara anareOphbl,
pelaTh NpakTAYecKye 3a/lauk, CBsi3aHHbIe C HaXOXKJeHUeM reoMeTpUYeCKUxX
BeJINUMH
11 KJTIACC
Kop v
IIpoBepsieMbie rpeAMeTHEIE pe3y/IbTaTbl OCBOEHHUsS] OCHOBHOM
FIPOBEPSEMOrO o6pa3oBare/bHO# MPOrpaMMeI cpeiHero obiero 06pa3oBaHUs
pesy/bTara
6 I'eomeTpus
OnepupoBaTh TMOHATHUAMM: LIMMHAPUYECKas TIOBEPXHOCTb, 0Opa3ymolue
6.1 LAJMHAPUUECKOW TIOBePXHOCTH, LWJMHAD, KOHWYeCcKass TIOBEePXHOCTb,
oOpa3yroliye KOHUUeCKOH TTOBEPXHOCTH, KOHYC, cheprueckasi TOBEPXHOCTb
6.2 Pacrio3HaBaTh Tena BpailjeHus (LAIMHAP, KOHYC, cdepa U 111ap)
6.3 OOBSICHATH CTIOCOOBI MTO/TyYeHUsI TeJT BpallleH s
6.4 KnaccuduimpoBath B3aMHOe pacrio/ioykeHue cepbl U TJI0CKOCTU
OnepupoBaTh MOHATHUSMMU: LIAPOBOM CErMEHT, OCHOBAaHME CerMeHTa, BbICOTa
6.5 CerMeHTa, LI1AapOBOM C(JIOW, OCHOBAHMWE IIApOBOr0 CJ10S, BbICOTA LIAPOBOrO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncasite  00bEMBI M TUIOIIAZM  TIOBEPXHOCTeH Tejl  BpallleHus,




reoMeTpUUYeCcKHX TeJsl C IpuMeHeHreM (HOpMYy

6.7

6.8

OnepupoBaTh TMOHATUSAMH: MHOTOTPAaHHHWK, BITMCAHHBIM B cdepy U
OTMCAHHBIM OKO/0 cdepbl, cdepa, BIMUCAHHAS B MHOTOTPAHHUK WU TEJIO
Bpall[eHUsI

BbIUKC/IATE COOTHOIIEHHUST MEX/Y IUIOIIAZASMKU MOBEpXHOCTeH U 00bEMaMu
NOI00HBIX T

6.9

N300paxxaTh H3yuaeMble (QUIYpPbl OT DYKHM W C TIPUMEHEHHEM IPOCThHIX
YepTEKHbIX UHCTPYMEHTOB

6.10

6.11

6.12

BbimosHATE  (BBIHOCHBIE) IUIOCKHWE YepTeXXU M3 PUCYHKOB IPOCTHIX
00bEMHBIX (GUryp: BHJ CBepxXy, COOKy, CHMU3Y; CTPOUTb CEUeHWs Tesl
BpallleHNs

V3BnekaTb, MHTEpIpeTHpOBaTh U IpeoOpa3oBbBaTh HMH(OpPMaLKMIO O
NIPOCTPAHCTBEHHBIX T'eOMeTpUUecKuXx (urypax, IpeACTaB/IeHHYH Ha
yepTe)Kax U pUCyHKax

[TpumeHsITH TeoMeTpruyeckue (HaKThl [jisi pelieHUs] CTepeoMeTpUUeCcKUX
3a/jau, TIPeATO/arall[UX HECKOJBKO IIIaroB peIleHus, ecld YCIOBHUs
TipuMeHeHus 3a/laHbl B IBHOU (popMme

6.13

6.14

6.15

OHepI/IpOBaTL TTOHATHUEM: BEKTOP B IIPOCTPAHCTBE

BBIMOHATE  IEHCTBUS  CJIOXKEHHSI BEKTOPOB, BBLIUMTAHUS BEKTOPOB U
YMHOKEHHsI BEKTOpa Ha UMC/I0, OOBSCHSTb, KAaKUMU CBOWCTBAMH OHH
obmajaroT

[TpuMeHSTH MpaBUIIO Napasliesnenure/a Npy CI0XKeHUU BeKTOPOB

6.16

OHepI/IpOBaTL MOHATHUAMU: NE€EKAPTOBBI KOOPDAWHATLI B IIPOCTPAHCTBE, BEKTOD,
MOAYJ/Ib BEKTOPd, PABEHCTBO BEKTOPOB, KOODAWHATBI BEKTOPA4, YI'OJ MeXOy
BEKTODAMH, CKdJ/IApDHOE€ [IIpOM3BE€AeHHME BEKTOPOB, KOJ/IZIMHE€apHbIE U
KOMIl/IaHdPHEI€ BEKTOPEI

6.17

6.18

6.19

Haxoautb cyMMy BEKTOPOB U TIpOM3Be/ieHre BeKTOpa Ha UKC/I0, YToJl MEXAY
BEKTOpaMH, CKa/sipHOe T[IpOu3Be/leHHe, pacK/iaJbiBaTh BEKTOpP 10 ABYM
HEeKOJIJTMHeapHbIM BeKTOpaM

3ajaBaTh MJIOCKOCTb YpaBHEHWEM B [IeKapTOBOU crCcTeMe KOOpAWHAT

PelaTe mipocTelilliie TeoMeTpUYeCKHe 3a/laud Ha NpHMeHeHWe BeKTOPHO-
KOOpPAMHATHOTO MeToja

6.20

Pemnath 3ajaud Ha [I0Ka3aTe/JbCTBO MaTeMaTHMUeCKUX OTHOIIEHWH M
HAXOXKJEHWe T'eOMETPUUECKUX BEJMUMH 10 00pa3liaM WM aJropuTMam,
TIPUMEHSIST U3BECTHBIE METO/IbI TIPU PEIIIeHUH CTaHZAPTHBIX MaTeMaTHUECKUX
3ajau

6.21

6.22

[lpuMeHsTh MpoOCTelilllie MpOrpaMMHble CpeACTBA W 37eKTPOHHO-
KOMMYHUKAIJMOHHbIE CUCTeMbI IIPU pellleHnH CTepeoMeTpUYeCcKuX 3a/ay

[TpyvBOAWTE TIpHUMepbl MaTeMaTUUeCKMX 3aKOHOMEDHOCTel B TIpUpOZe U
)KU3HM, PACII03HABATh NPOSIB/IEHUE 3aKOHOB FeOMeTPUU B UCKYCCTBe

6.23

HpI/IMEHHTB IMMOo/Iyue€HHbI€ 3HAHWA Ha TIPAKTHUKE. daHA/IM3WMPOBATH ped/IbHbIE




CUTYal[uM U TMPUMEHSITh U3yuyeHHbIe MOHSTUS B TIPOLjecce TOUCKa pellieHust
MaTeMaTHueCKu c(opMy/supoBaHHOMN TpobsieMbl, MO/Ie/TMPOBATh peasibHbIe
CUTyallMd Ha si3blKe TeOMeTPUM, WCCIe[oBaTh IOCTPOEHHbIe MOJENH C
WCTIOb30BaHHEM TIeOMeTPUYeCKUX TOHSITUM U TeopeM, armapaTa anreOphl,
pelaTh MpaKTUYeCKHe 3a/jaud, CBs3aHHbIe C HAXO0XK/IeHHEeM TeOMeTPUUeCKUX
BeJTMUMH




I[TPOBEPAEMBIE OJIEMEHTBI COOEPXKAHUA

10 KJITACC

Kop,

HpOBEpHEMLIﬁ 3JIEMEHT COJEP>KdHMS

I'eomeTpust

7.1

7.2

OcHOBHbIE TIOHATHSL CTepeoMeTpUM. ToOuka, MpsMas, IUIOCKOCTb, MPOCTPaHCTBO.
[MousiTvie 06 aKCMOMaTUYeCKOM TIOCTPOEHUU CTEPeOMeTPHH: aKCHOMBI CTEePeOMeTPUH U
CJ1e[JCTBUS U3 HUX

B3anMHoOe pacriono)xeHue TIPSIMbIX B TIPOCTPAHCTBeE: TepeceKarolrecs, rapasie/ibHble
W CKpeluBarwoluecs TmipsMble. [lapasienbHOCTb TIPSIMBIX W TVIOCKOCTeH B
MPOCTPAHCTBe: Tapasuie/ibHble TIpsiMble B TIPOCTPAHCTBE, TApa/ljie/IbHOCTh TPEX
MpSIMBIX, TIApa/IIe/IbHOCTh TPSAMOM W TJIOCKOCTH. YTJIBIC —COHArpaB/IeHHBIMU
CTOPOHAMH, YTOJ MEX]y TPSMbIMH B TIpOCTpaHCTBe. Ilapasiie/ibHOCTb TIIOCKOCTE:
rapasie/ibHble TIJIOCKOCTH, CBOWCTBAa TapasuiefbHbIX IIocKocTeld. [Ipocreiiine
MPOCTPAaHCTBeHHbIe (UTYpbl Ha TUIOCKOCTH: TeTpasfAp, KyO, Tapassenenures,
TOCTPOeHUe CeueHui

7.3

7.4

[TepneHAUKYASIPHOCTb MPSAMOM U TJIOCKOCTU: TIepreHAUKY/IsSipHble TIpsiMble B
MPOCTPaHCTBe, MpsIMble Tapasule/ibHble W MepreHJUKY/IsApHble K MJIOCKOCTH, MPU3HAK
MepHeHVKY/IIPHOCTA NPSAMOM U TUVIOCKOCTH, TeopeMa O NMpsSIMOM INepreHJUKYJISIPHOU
TJIOCKOCTHU. YTJIbl B MPOCTPAHCTBE: YTOJ MeXAY MPSMOM U IJIOCKOCTBIO, ABYTPAHHbBIN
yTOJ1, IMHENHBIA yroJl JByrpaHHOro yria. [leprieHAuKY/sp U HAK/IOHHBIE: PACCTOSTHUE
OT TOYKH /10 TJIOCKOCTH, PACCTOSTHUE OT TIPSIMOM /10 TJIOCKOCTH, TIpoeKLysl GUrypbl Ha
TJIOCKOCTh. [lepreHAUKY/ISIPHOCTh T/IOCKOCTeN: TIPU3HAK MeprieHAUKY/IsSPHOCTH JIBYX
nockocTel. Teopema 0 Tpéx meprieHAUKYy/Isipax

[ToHsiTie MHOTOTpaHHMKA, OCHOBHBbIE 3/IeMeHTbl MHOTOTDAHHMKA, BBIMYK/ble WU
HEeBBLIMYK/Ible MHOTOTDAaHHMKM, pa3BéPTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, TpPaHU W OCHOBaHWS TMPHU3MbI, TIpsMasi U HaK/JIOHHAs TPU3Mbl, OOKoBas U
T0JIHasi TIOBepXHOCTh Mpu3Mbl. [lapannenenunes, MpPSMOYTo/bHBIN Napasienenumnes u
ero csoictBa. ITupamuga: n-yronbHas nvpamuzia, TpaHU U OCHOBAaHWE MHPaMU[BbI,
OoKoBasi M TIO/HAsi TMOBEPXHOCTh MUPaMU/bI, TIPAaBW/IbHAsg W YCeUEHHasl MUpaMHja.
OneMeHTbl TMpuU3Mbl U nupaMmuzbl. [IpaBWibHbIE MHOTOrpaHHUKW: IIOHSATHE
NPaBWIbHOTO MHOIOIDaHHMKA, IpaBWIbHasg I[pU3Ma M [paBWU/bHAas NHUpaMU/a,
TIpaBWIbHAs TPEYroJibHas TMpaMK/ia ¥ TIPaBU/IbHBIN TeTpasp, Ky6. IIpeacraBienve o
MpaBWIbHBIX MHOTOTDAHHUKAX: OKTas3Zp, [JoJeKasAp U wukocasapyrue CeueHus
TIPU3MBbI U TTUPAMU/IbI

7.5

CI/IMMQTPI/IH B MPOCTPaHCTBE: CUMMETPHUA OTHOCHUTE/IBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OeMEeHThI CUMMETPUU B MrupaMHax, Mmapa/uienenurendx, MpaBU/IBHBIX
MHOTr'OrpaHHUKax

7.6

Brelurc/ieHe 37eMEeHTOB MHOTOTDAHHMKOB: PpEOpa, AuaroHanu, yribl. Ilnomjags
OOKOBOI TTOBEPXHOCTH U TIOJTHOWM TTIOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIA/[b OCHOBAHUH,




TeopeMa 0 OOKOBOU IMOBEPXHOCTH TIPSIMOM MPU3MBbI. [11o11a1b G0KOBOY TTOBEPXHOCTH U
TOBEPXHOCTU TPaBU/IbHON MHWpaMH/bl, TeOpemMa O TUIOLIa YCEeUEHHOM MUPAMUJBbI.
[TonsiTrie 06 06bEéMe. O6BEM MMpPaMU/bI, TIPU3MBI

7.7

[Togo6HBIe Tena B mipocTpaHcTBe. COOTHOIIEHUSI MEXAY TIIOMIAZSIMA TTIOBEPXHOCTEH,
00BEMaMH MOZOOHBIX TesT

11 KJIIACC

Kopg
6

ITpoBepsieMblii 3/IEMEHT COZePKaHKUA

I'eomeTtpust

6.1

LunuHapuyeckasi MOBEPXHOCTh, 00pa3yroliye [UIHHAPUUECKON TTOBEPXHOCTH, OCh
L[WIMHAPUYECKOW TIOBEPXHOCTH. LIWIMHAP: OCHOBaHWS W OOKOBas MOBEPXHOCTh,
obpa3yroiiiasi ¥ 0Ch, I/I0IIab O0KOBO U MOJTHOM MTOBEPXHOCTH

6.2

KoHunueckasi ToBepXHOCTb, 00pa3yroliiie KOHUUEeCKOH MOBEePXHOCTH, OCh M BepIIIMHA
KOHUYEeCKOW MoBepxXHOCTH. KOHyC: OCHOBaHMe W BepIIMHA, 0Opa3ymomias U OCh,
nyomazb OOKOBOM M TOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyrolue u
BBICOTA, OCHOBAHHsI U OOKOBasi TOBEPXHOCTh

6.3

6.4

Cdepa u map: LeHTp, paguyc, AUameTp, TUIOLalb TIOBEPXHOCTH chepbl. B3aumHoe
pacrnionoykeHre cepbl M TUIOCKOCTH, KacaTeslbHasi TUIOCKOCTb K cdepe, TUIOMIAb

cdepsl
W306parkeHue Tes BpalljeHUs Ha IIOCKOCTH. Pa3BépTKa LU/IMHApPA U KOHYyCa

6.5

KOM6I/IH{:1L[I/II/I TeJI BpallleHHs U MHOI'OI'PaHHUKOB. MHOFOFP&HHI/IK, OIMCAHHBIM OKOJIO
C(i)epbl, C(i)epa, BIMMCAHHASA B MHOT'OI'PAHHUK, WJIH T€/I0 BpdllleHUA

6.6

6.7

6.8

[Tousatue 06 06BEMe. OCHOBHBIE CBOWMCTBA 00BEMOB Tesn. Teopema 00 006BEME
MIPSIMOYTO/ILHOTO Tapasuiesienuiesia u CieAcTBUs u3 Heé. OO0BEM LUIMHAPA, KOHYCA.
OO6béM 11apa U 1IoLazib Cepsl

ITofo6HbIe Tesla B ipocTpaHcTBe. COOTHOILIEHHUST MEXK/IY TIOIIAIIMUA TTOBEPXHOCTEH,
00BEMaMH MTOZ0OHBIX TeJT

CeueHusi 1wIMHApa (Mapa/ule/lbHO W TepPHeHJUKY/ISIPHO OCH), CeUeHUss KOHyca
(mapasuiesTbHOE OCHOBAHUIO U TTPOXO/Isilliee Yepe3 BepIINHY), CeueHUs I1apa

6.9

BekTop Ha miockoctd M B mipoctpaHcTBe. Crio)keHHWe Y BbIUMTaHUE BEKTOPOB.
YMHOXeHue BeKTopa Ha 4Mciio. PasjiokeHue BeKTOpa IO TPEM HeKOMIJIaHapHbIM
BekTopaM. [IpaBusio napasiesnenurie/ia. PellieHre 3aziau, CBsi3aHHbBIX C IIPUMeHeHWeM
TpaBUJI IEUCTBUI C BeKTOPaMH

6.10

[IpssMoyronbHasi cUCTeEMa KOODJWHAT B TIPOCTpaHCTBe. KoopAWHATHI BeKTOpa.
[Mpocrefitie 3a7aud B KOOpJAWHATax. YToa Mexay Bekropamu. CkassipHoe
NpOM3Be/ieHre BEKTOPOB. BbIumc/ieHWe YrioB MeX[y TpPSIMbBIMU U TIJIOCKOCTSIMHU.
KooprHaTHO-BEKTOPHBIM MeTO/, TPH pellieHUH reOMeTPUUecKrX 3ajau




I[TPOBEPSEMBIE HA EI'D I10 MATEMATUKE TPEFOBAHUSA K PE3YJIBTATAM
OCBOEHMA OCHOBHON OFPA30OBATEJIbHO¥ ITPOI'PAMMEI CPEJTHETO OBIIET'O
OBPA3OBAHUSA

Ko
o'qe eMOro ITpoBepsiemMble TpeOOBaHMS K MPEAMETHBIM Pe3y/IbTaTaM OCBOEHHUS
IIPOBEpSIEMOT . .
POBED OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMEI CpeHero o01ero 0opa3oBaHUA
TpeboBaHUs

Bnamenve MeTojaMHM /I0Ka3aTe/bCTB, a/JTOPUTMaMM peIleHus 3ajau;
yMmeHue (OpPMY/UpPOBaThL U OMNEpUPOBaTh TIOHATUSIMU: OIpejie/ieHue,
akCMoMa, TeopeMa, CJie/ICTBHe, CBOMCTBO, TpHU3HAK, [J0Ka3aTelbCTBO,
paBHOCH/IbHBIE (DOPMYIUPOBKHU; TPUMEHSTh UX; yMeHHe (opMy/IMpOBaTh
oOpaTHOe ¥ TPOTUBOIIOJIOKHOE YTBEP)KJeHWe, TIPUBOJUTH TMPUMephbl U
KOHTPIIPUMEPLI, UCMO/b30BaTh METOJ, MaTeMaTUuecKoW WHAYKLIUU;
TIPOBO/IUTH [IOKa3aTesbHble PACCYK/AEeHHs TIPH pellieHuH 3ajJau, OljeHUBaTh
1 JIOTUYEeCKYI0  TIPaBU/IbHOCTh  PacCyX[eHWM; yMeHHe  OIepUpoBaTh
TIOHATUSIMA: MHO’KECTBO, TTOJIMHO>KECTBO, OTepaljid Haji MHO>KeCTBaMHU;
yMeHMe UCI0/Ib30BaTh TEOPETUKO-MHOXKeCTBEHHBIM armapaT AJis OMUCaHUs
peasibHbIX TPOLIECCOB U SIBJIEHUW W TIPU peIlleHWH 3a/lay, B TOM YKC/ie U3
JOPYrUX y4yeOHBIX TIPeJMETOB; YMeHHEe OMNepUpOBAaThb MOHATHSIMU: rpad,
CBSI3HBIN rpad, AepeBo, LUK/, rpad Ha TUIOCKOCTU; yMeHHe 3aaBaTb U
OTUChIBaTh TPadbl Pa3IUUHBIMU CIIOCOOaMH; HCII0/Ib30BaTh rpadbl Mpu

pellieHny 3aau

YMeHue ornepupoBaTh MOHSATUSIMU: HaTypaJbHOE YWC/IO, Liesioe YMUCJIO,
CTeleHb C 1ie/IbIM T0Ka3aTesieM, KOpeHb HaTypa/ibHOM CTereHu, CTereHb C
paLMoHaNbHBIM TOKa3areseM, CTeleHb C JeHCTBUTEeNbHbIM I0Ka3aTeseM,
jgorapu@m uyMc/a, CUHYC, KOCMHYC W TaHreHC TIPOM3BOJBHOTO YMCIIA,
OCTaTOK MO MOJYJII0, palMOHalbHOe YHWC/IO, MppaljMOHaIbHOE YMCJIO,
MHO)KeCTBA HAaTypa/ibHbIX, Lle/bIX, PpalMOHA/NbHBIX, [AelCTBUTEIbHbIX
yuces; yMeHHe WCI0/b30BaTh MPU3HAKU /1eTMMOCTH, HAaUMeHbIINKA 001
2 JefuTeNlb W HaviMeHblllee o00ljee KpaTHOe, aliropuT™M EBKawzga mpu
pellleHrH 3a/jay4; 3HaKOMCTBO C pa3/IMYHbIMU MO3ULIMOHHBIMUA CHUCTEMAaMH
CUWCJIEHUST; YMEHHUE BBITTO/IHATh BBIUMC/IEHHE 3HAUeHUHM U TIpeoOpa3oBaHust
BBIDa)KEHUM CO CTemeHsSMU W Jjiorapudmamu, TipeobpasoBaHusi ApobOHO-
pallMOHa/NbHbIX ~ BBIP@KEHW;  yMeHWe  OMepyupoBaTh  MOHSATHSMHU:
1oC/Ie/loBaTeNlbHOCTb, apu(meThueckass TMpOrpeccusi, reoMeTpUuecKas

nporpeccrsi, OeckoHewyHO YyObIBaroIlas TreoMeTpUYecKasi IPOrPeccus;

yYMeHHe 3adBdTb I10C/1€40BaTe€/JIbHOCTH, B TOM 4HC/JIe C TIIOMOLIBIHO




PEKypPPeHTHbIX (hOpMYyJI; yMeHUe ONepupoBaTh MOHATHSIMU: KOMILIEKCHOE
UYUC/IO, COMNpPSDKEHHBIE KOMIUIEKCHBbIE UMC/Id, MOAYAb W apryMeHT
KOMIIJIEKCHOTO ~ yucia, ¢opMa  3alydCd  KOMIUIEKCHBIX — UHMCen
(reomeTpuueckas, TPUTOHOMETpHUYECKasi M anrebpanueckas)); yMeTh
MIPOM3BOUTL apudMeTHyecKue [eHCTBUSI C KOMIUIEKCHBIMU UHMC/IaMU;
MPUBOJUTHL MPUMepbl UCMOJIb30BaHUSI KOMITJIEKCHBIX UMCes; OMepHupOoBaTh
MOHATUSIMU:  MaTpuua 2x2 W 3X3, onpejenuTenb  MaTpULIbI,

reOMeTPUUECKUI CMBIC/T OTIPeZIe/TUTe st

YMeHue oOmnepupoBaTh TIOHATUSMH: PpaljdOHa/bHbIE, HppPAlMOHA/IbHBIE,
TOKa3aTelbHble, CTeTleHHble, JiorapupMuUecKie, TPUTOHOMETPUYeCKre
ypaBHEHHSI U HEPAaBEeHCTBA, UX CUCTEMbI; YMEHUE OITIePUPOBATh TIOHSATHUSIMMU:
TOXKZECTBO, TOXKJEeCTBeHHOe TpeoOpa3oBaHUe, ypaBHeHWe, HepaBeHCTBO,
CHCTeMa YpaBHEHUH W HEpaBeHCTB, PABHOCW/ILHOCTb YpaBHEHWUH,
HEpaBeHCTB W CHUCTeM; yMeHHWe pelllaTb YpaBHeHHWs, HepPaBeHCTBa U
CHCTEeMBbI C TIOMOLIbIO PAa3/IMYHBIX TPUEMOB; peIllaTh ypaBHEHMS,
HepaBeHCTBA U CHUCTeMbl C TlapaMeTpOM; TPUMEHSTb ypaBHEeHUs,
HEepaBeHCTBAa, UX CHCTEMBI /IJIsl PeIlIeHUs] MaTeMaTUUeCKUX 3aZiayu U 3aJjau U3

Pa3/IMYHbIX 00J1acTell HAayKU U pealbHOM >KU3HU

YMeHre onepupoBaTh TOHATUAMU: (YHKLUS, UYETHOCTb (DYHKLMH,
MepUoJMYHOCT (YHKLIMM, OrpaHUUeHHOCTb (YHKLMHA, MOHOTOHHOCTh
¢byHKIMM, 5KcTpeMyM (yHKUMH, Haubosblilee M HavMeHblllee 3HaueHWs
(yHKLMM Ha TPOMeXXyTKe, HerpepbiBHasi (yHKLMs, aCUMIITOThI rpaduka
(yHKUMY, TepBasi U BTOpas MPOM3BOJHAs (YHKLMM, reOMeTpUUecKuil 1
¢u3nyecknii CMBICII  TIPOM3BOJHOW, TepBoOOpa3Hasi, Orpe/enéHHbIN
VHTerpasa; yMeHue HaxXxOJWTb aCUMNOTOThl rpaduka (QYyHKLUM; yMeHHe
BBIUMC/ISITH TIPOU3BO/JHBIE CYMMBbI, IPOU3BE/I€HUs], UaCTHOTO ¥ KOMITO3ULIUK
(dyHKIMI, HaXOAWThb ypaBHeHHe KacaTelbHOM K rpaduky QyHKUWU;
yMeHue HaxOo[uTh TPOU3BOJHbIE 3/IeMEeHTapHbIX (QYHKIMM; yMeHHe
VCIO/b30BaTh TPOM3BOJHYIO /ISl WCC/Ie[oBaHUsl (DYHKLMM, HaxOoAWUTb
Haubosiblllie YW HavWMeHbllMe 3HaueHUs1 (DYHKIMM; CTPOUTH TrpaduKu
MHOTOY/IEHOB C MCII0/Ib30BaHMEM arfapata MaTeMaTH4yeCcKOro aHasu3a;
TIPUMEHSITh TIPOM3BOJIHYIO [i/Ii HaXOXKJeHWs HaWIyuylllero pelleHusi B
NPUK/IaIHBIX, B TOM YHC/e COLMa/JbHO-3KOHOMHUECKUX U (PU3NUeCKUX
3a/jauax; HaxOAWThb T/IOMAAN U 00BbEMBI (PUTYD C TOMOIIbIO MHTerpasa;
NIPUBO/IUTh TIPMMeEpPbl MaTeMaTU4YecKoro MO/IeIMPOBaHUsl C TIOMOLLbIO

I depeHIMATBHBIX YPaBHEHUI




YMeHMe oreprpoBaTh MOHATHUSAMU: rpapuk (QyHKLMM, obpaTHas QyHKLus,
KOMMO3uLusi (GYHKUWH, JuHelHas (GyHKUYs, KBajpaTuuHasi (GYyHKLWS,
paluoHanbHass GYHKLMS, CcTerleHHas GYHKLUS, TPUTOHOMEeTpUUecKue
GbyHKIMM, oOpaTHBbIE TPUTOHOMeTpHUYecKue (YHKLMM, TOKa3aTesbHas U
norapudmvuueckasi GyHKLUMM; YMeHWe CTPOUTh TrpadyKu M3yUYeHHbIX
(YHKILMI, BBITIOHATE TIpeoOpa3oBaHus rpadmKoB (hyHKLMH, UCTIOMb30BaTh
rpauky AJisi U3ydyeHUs MpOLIeCCOB M 3aBUCUMOCTel, TP pellleHny 3ajau
U3 PYyrux yueOHBIX TIPEIMETOB U 3aJau W3 peaybHOM >KW3HU; BbIpa)KaTb
(hopMysniamMM 3aBUCHMOCTH MEXX[Y BeJTMUMHaMM; HCII0/Ib30BaTh CBOMCTBA U
rpa¢puku (GyHKUMMA [JJi pellieHWs YpaBHEHW, HepaBeHCTB M 3ajiau C
napaMmeTpamy; H300pakaTb Ha KOOpJAWHATHOM TIIOCKOCTM MHOXKeCTBa

pEHJEHI/II‘;I ypaBHEHHﬁ, HEepaBeHCTB U UX CUCTEM

YMeHue pellaTb TeKCTOBble 3a/laud pa3HbIX THUIOB (B TOM 4YMC/Ie Ha
TIPOLIEHTHI, ZI0/IM W YaCTH, Ha JBWKeHue, paboTy, CTOMMOCTb TOBApOB U
YCJIyT, HaJIOTH, 3aJaud U3 00/1aCTH yrpaBjIeHHs] JUUHBIMA U CeMeWHBIMU
(vHaHCaMK); COCTaB/SATh BBbIPAXKEHUS], ypaBHEHUs, HepaBeHCTBA U UX
CUCTEMBI TI0 YCJOBUIO 3aJjlauM, HWCCAe[0BaTh IOJy4eHHOe pelleHue u
OLIeHWBATb TIPaBZAOIOJO0HOCTE pe3y/bTaTOB; yMeHHEe MO/IeTMPOBaTh
peasibHble CUTyalluM Ha SI3bIKe MaTeMaTUKH; COCTaB/ISITb BbIpa)KeHUS,
ypaBHeHUs, HepaBeHCTBA U UX CUCTEMBI 10 yCIOBUIO 3a/lauk, UCC/Ie[0BaTh
TIOCTPOEHHbIE ~ MOZEIM C  WCIIOJb30BaHMEM  ammapaTa  ajareOpwl,

VHTEePIIPeTUPOBATh MMOTYUYeHHbIN pe3ynbTar

YMeHue omnepupoBaTh TMOHITUSIMU: CpefiHee apudmeThueckoe, MeAuaHa,
HauOosblllee ¥ HauMeHblllee 3HAUEeHHs, pa3Max, AUCIIepCHs, CTaHJAPTHOe
OTKJIOHEHWe UHC/I0OBOro Habopa, ymMeHWe W3BjeKaTb, WHTEPIPETHPOBATh
WH(OpMaLMIO, TIPe/CTaB/leHHY0 B TabiMijax, Ha JuarpaMmmax, rpadukax,
OTPa’Karolllyl0 CBOWMCTBA peasibHbIX TPOLECCOB U SIBJIEHUM; Tpe/CTaB/IsATh
WHpOpMalMI0O C TOMOIBI0 TaO/MWI] W JAuWarpaMM; KCC/IeI0BaTh
CTaTUCTUYECKUe JlaHHble, B TOM UHWC/e C TpUMeHeHUeM rpauuecKux
METO/IOB M 3JIEKTPOHHBIX CPeZICTB; TpauuecKu MCC/ieZjloBaTb COBMECTHbIe

HaO/TI0/IeHNsI C TIOMOIIBIO IiarpaMM pacCerMBaHUs ¥ IMHEMHOW perpeccuu

YMeHue onepyvpoBaTh TOHATUSAMU: CIAy4YalHbIA OIBIT M CIy4yailiHOe
coObITHe, BEpPOSITHOCTb C/IyY4allHOTO COOBITHS; yMeHWe BBIUMC/IATH
BEPOSAATHOCTb C MCIOJb30BaHUEM TIpadUueckux METOJ0B; IPUMEHSThb
(opMy/bl C/IOXKEHUSI M YMHOXKEHHsI BepOSITHOCTeH, (OpMysy MOJHOU

BeposiTHOCTH, (opmyny bepHysinu, kombuHaTOpHble (akTbl U (HOPMYIIbI;
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OLleHMBAaTb BEPOSITHOCTU peajibHbIX COOBITHH; yMeHHe OIepUpoBaTh
MOHATUSIMM:  CAyyaliHasi Be/JIMYMHA, pacrpefiesieHie BepOsITHOCTeM,
MaTemMaThUueckKoe OKWJaHWe, [UCIepCHUss U CTaHJapTHOEe OTK/IOHEeHHe
C/lyuaiiHOM  BeMMUMHBbI, (YHKIMM  pacrpefie/ieHuss U TIJIOTHOCTH
PaBHOMEPHOT0, 10Ka3aTe/IbHOTO M HOPMasbHOTO pacrpe/ie/ieHri; yMeHue
WICTIO/Ib30BaTh CBOMCTBA M3yUeHHbIX pacrpefiesieHU [/ pelleHus 3ajau;
3HAKOMCTBO C TOHSATUSIMU: 3aKOH OOJBIIMX UYKCes, MeTO/bl BIOOPOUHBIX
WCC/IeJOBaHUM; yMeHWe TIPUBOAUTH TIpUMephbl TIPOSIBJIeHUs 3aKOHa
OO/MBIIMX uMCe/ll B TPUPOJHBIX U OOIIEeCTBEHHBIX SIBJIEHUSIX; YMeHHe
OTepyupoBaTh MOHATUSAMHU: COUYeTaHue, MepecTaHOBKA, UMC/IO COUeTaHWH,
YUC/0  TepecTaHOBOK; OwmHOM  HbIOTOHa;  ymMeHUWe  TNPUMEHSITh
KOMOMHATOPHBIe (aKThl U PACCYXKAEHHUs [/ pelleHHs 3ajau; OLeHUBATh
BEPOSITHOCTHU PeaslbHbIX COOBITHM; COCTaB/ISATh BEPOSITHOCTHYIO MOjieb U

HWHTEPIIPpETUPOBATH HOJIy"—IEHHbIﬁ pe3y/ibTaT

YMeHue omepupoBaTh TMOHATHUSIMU: TOYKa, TIpsMas, TUIOCKOCTb,
TIPOCTPAHCTBO, OTPEe30K, /Y4, BeJIMUMHA YT/, TVIOCKUW yToJl, ABYIPaHHBIM
yroJi, TPEXTPaHHbBIN YTOJ, CKpelHBalol[recs MpsiMble, MapasielbHOCTb U
TNepreHJUKY/ISPHOCTD MPSIMBIX U TJIOCKOCTEM, YTol MeXXAY TIPSIMbIMH, yToJl
MeX/1y TPSIMOM U TIJIOCKOCTBIO, YTOT MEX/AY MJIOCKOCTSIMU, PACCTOSIHUE OT
TOUKM [I0 TVIOCKOCTH, PACCTOSTHUE MeXKIY TPSIMbIMU, PacCTOSIHAE MeXAY
TIJIOCKOCTSIMH; yMeHHe WCIO0/Ib30BaTh TIPU peIlleHrud 3a/jau U3ydeHHbIe
(bakThl ¥ TEOpeMbl TUIAHUMETPUU; YMeHUe OL|eHWBAThb pa3Mepbl 00HeKTOB
OKDY>KaloIllero MHpPA; CTPOUTh MaTeMaThUueCcKhe MOJield C TIOMOIIbIO
reoMeTpUUYeCKWX TIOHATUN W BeIWUMH, pellaTh CBsI3aHHble C HUMU

MpakKTU4YeCKre 3a4daun

YMeHue orepupoBaTh TOHATUSIMU: TIOIMIaAbL (UTYphl, 00BEM GUrypHI,
MHOTOTPaHHMK, MpPaBU/IbHBI MHOTOTDaHHUK, CeYeHWe MHOIrOrpaHHMKa,
KyD, Tapasuiesieniure]i, Tpy3Ma, NHUpamMHja, ¢urypa U TOBEPXHOCTb
BpallleHNs], LJWIMHAP, KOHYC, luap, cdepa, mniouiagb cdepsl, MIOLAAb
TIOBEPXHOCTH THPaMHU/bI, TIPU3MBbI, KOHYyCa, LWIMHApa, O0BEM KyODa,
NPSIMOYTO/IbHOTO ~ Tapasuiesienunesa, IMUpaMU/bl, MPU3MBblL, LWIMHZPA,
KOHyCa, lIapa, pa3BépTKa MOBEPXHOCTH, CeueHusi KOHyca M LWIUHJPA,
napasse/nbHble OCHM WIM OCHOBaHMI, CeyeHHe I1apa, IJIOCKOCTb,
Kacaroljasicss ceppl, LWIMHJPA, KOHYCa; yMEHHEe CTPOUTh CeuyeHUe
MHOTOTPaHHMKA, M300pa)kKaTh MHOTOTPaHHUKH, (UI'YPbl U TOBEPXHOCTH

BpallleHHs1, UX CceueHrs, B TOM 4HrcC/je C MMOMOIIbIO 3/IEKTPOHHBIX CpeCTB;
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yMeHHe TPUMEHSITh CBOMCTBA reOMeTpUYeCKUX (Uryp, CamMOCTOSITESTbHO
(hopMyMpoBaTh orpejieneHnsl U3yyaeMbiX (UTyp, BbIJBUTaTh TAIIOTE3bI O
CBOMCTBAaX M TIpM3HAKax TreoMeTpuuecKux (Guryp, oOOCHOBBIBaTb WU
orpoBepraTb HX; YMeHHe T[IPOBOJAWThH KacCUPUKaLMI0 @Uryp mo
pa3MuYHbIM TIPU3HAKAM, BBITIOJIHATE HeOOXOAUMbIe OTIOJHUTE bHbIE

TIOCTPOEHUS

YMeHue  omepupoBaTh TIOHSATHSMU: [JBW)KEHHE B  IIPOCTPAHCTBe,
Tlapa/iie/lbHbIl TIEPEHOC, CUMMETPUsI Ha TJIOCKOCTU W B TPOCTPAHCTRE,
TIOBOPOT, TpeoOpa3oBaHue T10/00MsA, TMOAOOHBIE (UTYpBI; yMeHHe
pacrio3HaBaTh paBHbIe W TOJOOHBIE (GUIYpHI, B TOM UHC/Ie B TIPUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCII0/hb30BaTh reOMETPHUUECKHEe OTHOIIEHUs TTPU
PeIIeHUM 3a/jau; HAXOJUTh TeOMeTpPUUECKHe BeJUUWHBbI ([JIMHA, YTOJ,
TUI0IaZlb, 0OBEM) TP PEIIeHUH 3afilau U3 APYruX Y4eOHBbIX MpeaMeTOB U
W3 peaslbHOW >KU3HHW; YMEHHE BBIUMC/ISATH TeOMEeTPUUYECKHEe BeTUUMHbI
(ouHA, yros, mOMaAb, OOBEM, IIOMAAb TIOBEPXHOCTH), HCIIOJB3Ys
u3ydyeHHble (OPMYJbl U METO/bl, B TOM YHCJIE: IJIOL[a/jb IMOBEPXHOCTH
NUpaMU/bl, TIPU3MbI, KOHYyCa, LWIMHApA, TUIOMaAb cdepbl; 00béM KyOa,
NPSIMOYTOJIBHOTO ~ Mapa/iyie/ienumesa, TNUPaMK/bl, TIPU3MBI,  [WIMH/PA,

KOHYCa, I11apa; yMeH’e HaXOUTh OTHOIIIeHHe 00BbEMOB MOI00HBIX (HUTYD

YMeHue onepyupoBaTh MOHATUSIMU: MPSIMOYTOJIbHas CHUCTeMa KOOpJWHAT,
BEKTOD, KOOpAMHAaThl TOYKH, KOODJAWHAThl BEKTOPa, CyMMa BeKTODOB,
Npou3BeJieHe BEKTOpa Ha UKC/I0, pa3jiokeHWe BeKTopa Mo 0Oa3wucy,
CKaslsipHOe TPOM3BeJileHNe, BEKTODHOe T[IpOW3Be/leHHe, Yrojl MeXAy
BEKTOpaMU; YMeHHe HCI0/b30BaTb BEKTOPDHbIM M KOODAUHATHBIA METOZ,

JUTSL PellieHrsI TeOMeTPUUeCKUX 3aZiau ¥ 3a/jau APYTuX yueOHBIX MpeIMeTOB
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YMmeHue BBI6I/IpaTb HO,[[XO,[[HH_IHI;‘I MeTO[, AJid peleHus 3da4a4i; IIOHNMaHue
3HAaUMMOCTU MdTEMATUKHW B HW3YyYE€HHWU TIIPUDOAHLIX U O6H.[€CTB€HHBIX
nponeccos u HB]IeHPIﬁ; yYMeHHEe PACIIO3HABATh [IIPOSAB/IEHUWE 3dKOHOB
MaTe€éMdaTHKWU B MCKYCCTBE€, YME€HHWE TIPUBOJWUTE IMPHUMEPLI MaTEMATUUECKHUX

OTKPBITUI POCCHHCKON U MUPOBOW MaTeMaTUUeCKON HayKH




I[TEPEYEHBb 3JTEMEHTOB COAEPXAHUS, [TIPOBEPSIEMBIX HA EI'D I1O

MATEMATUKE
Kop ITpoBepsieMbIii 5/1EMEHT CO/iep>KaHHs
1 Uucna v BBIYMC/IeHUS
1.1 HatypanbHbie u 1jesible urcia. [IpyU3Haky JeTMMOCTH LesTbIX Yunce
19 PauyioHanbHbele uyncna. OOBIKHOBEHHble M JleCSTUYHbIe JpOOH, TPOLIEHTHI,
' OeckoHeuHbIe TIepHoinUecKre Apobu
13 Apudmetnueckuii KOpeHb HaTypa/ibHOMU CTerneHHu. HeticTBus C
' apudMeTHUEeCKUMU KOPHSIMH HaTypalbHOM CTerleH!
14 CrenieHb C LenbIM TNOKa3aTerneM. CrTeleHb C palMOHAalbHBIM II0Ka3aTeseM.
' CBolicTBa CTereHu
15 CuHyC, KOCHHYC U TaHI'eHC YMCJIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHreHC YKC/I0BOrO aprymeHTa
1.6 Jlorapudm umcia. [lecaTiyHble ¥ HaTypasbHbIe JT0rapuQMbl
HeticTBUTeNbHbIe uMc/ia. ApudmeTuyeckue omepaluu C AeNCTBUTeTbHBIMU
1.7 yrcinamu. [IpubmKéHHbIE BBIUMC/IEHUs, TPAaBUIAa OKPYTJIEHHUs, TIPUKWAZKA U
OLleHKa pe3yJsibTaTa BbIUMC/IeHUI
1.8 [Tpeobpa3oBaHue BbIpaKeHUH
1.9 KowmrmnekcHele urciia
2 YpaBHEHHS 1 HEpaBeHCTBa
2.1 Llenble ¥ ApOOHO-pAI[MOHA/IbHBIE YDABHEHUSI
2.2 WppaioHanbHble ypaBHeHUs
2.3 TpuroHomeTrpuueckue ypaBHeHUs
24 [TokasarenbHble U Iorapu(pMUUeCcKre ypaBHEeHHS
2.5 Llesbie 1 ApOOHO-paL{MOHA/IEHBIE HEPABEHCTBA
2.6 VppanoHabHble HepaBeHCTBa
2.7 [TokasarenbHble ¥ IorapupMUUecKre HepaBeHCTBa
2.8 TpuroHomerpuyeckye HepaBeHCTBa
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPaBeHCTB
2.10 YpaBHeHVs, HepaBeHCTBa U CUCTeMBI C [lapamMmeTpaMu
2.11 Marpwuija cuctembl IMHEHHBIX YpaBHeHUH. OmpefieniTe b MaTPULIbI
3 OyHKLUUU U TpaduKu
3.1 dynkuus, criocober 3aganus ¢yHkipn. 'paduk ¢yHkiuu. B3anvHo obpaTHbIe




¢yHkuyy. YétHble U HeuéTHble GyHKLIMU. [leproguueckre GyHKLUN

O6macTb oripefiesieHHsI U MHOXKECTBO 3HaueHWM GyHKUuM. Hymu QyHKImm.

[TpomMe)XyTKM 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  ()YHKLIMU.

52 MakcuMymbl 1 MUHUMYMbI (yHKLMA. Haunbosiblllee ¥ HavMeHbIllee 3HayeHHe
(yHKLIMM Ha IPOMEXYTKe
33 CrenenHasi ()yHKLUSI C HaTypaJbHbIM W LiefbIM TOKa3arenem. Eé cBolicTBa U
' rpaduk. CBoiicTBa U rpadvK KOpHS N-0i CTerneHu
3.4 TpuroHomerpuueckue HyHKIIMH, MX CBOHCTBA U rpaduKu
3.5 [TokasarenbHas U iorapudmMudeckast GyHKLWH, UX CBOMCTBA U rpaduKu
36 Touku paspeiBa. AcHMOTOTHl TpadukoB QyHKUuM. CBoiicTBa (QYHKLMM,
. HeMpepbIBHbIX Ha OTpe3Ke
3.7 [TocsieroBaTeILHOCTH, CIIOCOOBI 3aJAHUS TTOC/IeJOBaTe/TIbHOCTEH
38 Apudmernueckass U reoMeTpuyeckas Tmiporpeccud. Popmyna  CI0XHBIX
. TIPOLIEHTOB
4 Hauana MaTemMaTHuecKoro aHanusa
4.1 [Tpou3BogHas ¢pyHKUMU. [Ipor3BOjHbIE 37IeMeHTapHbIX (YHKLINN
[IpuMeHeHre TPOU3BOJHOM K WCCAe0BaHUIO (PYHKLUMA Ha MOHOTOHHOCTb M
4.2 3KCTpeMyMbl. HaxoykieHue HaubosIbIero ¥ HauMeHbIIero 3HaueHus: (yHKLUN
Ha OTpe3Ke
4.3 [TepBooOpa3sHast. iaTerpan
5 MHokecTBa U JIOTMKa
5.1 MHoecTBO, orepaLyy HaJ, MHOXKecTBaMU. [lnarpammbl Jitiepa — BenHa
5.2 Jloruka
6 BepoaTHOCTB ¥ cTaTUCTUKA
6.1 OnrcaTenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombuHaToprka
7 T'eomeTpust
7.1 ®urypsbl Ha TVIOCKOCTH
7.2 [Tpsimbie ¥ MJIOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tesia ¥ MOBEpXHOCTU BpalLleHUs
7.5 KooprHaThl 1 BEKTOPBI




