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I[TOACHUTEJIBHAS 3AITNCKA

CeomeTpusi siBAsieTcss OAHUM W3 0a30BBIX KypCOB Ha YpPOBHE cCpefgHero o0Iero
o0pa3oBaHus, Tak Kak obecrieuriBaeT BO3MOXKHOCTb U3YyUeHUsl AUCLUITIMH eCTeCTBeHHO-HayYHOU
HarpaB/JeHHOCTH W TIpeJMEeTOB T'yMaHWTapHOro LMK/a. [ToCKO/BKY JI0THYecKoe MbIIIJIEHUe,
¢dopmupyemMoe TIpU UW3y4eHUH OOYUYarOL[UMHUCS TIOHSATUHHBIX OCHOB TeOMETpPUH, TIpH
Jl0Ka3aTesbCTBe TeOpeM U TIOCTPOEHWH LIeMOUKM JIOTMUeCKUX YTBEP)KJEeHWW IpH pelleHUd
reoMeTpUUeCKMX 3aflay, yMeHHe BBIJBUraTb U OIPOBEpPraTb TUIIOTe3bl HENOoCPeCTBEHHO
WCII0/Ib3YIOTCS TIPY pellieHUH 33/lauy ecTeCTBeHHO-HAayyHOIo LMK/a, B YaCTHOCTH (U3NUECKUX
3ajau.

Llesns ocBoeHus porpaMMbl yueGHOro Kypca «['eomeTpuisi» Ha yryiyOJI€éHHOM ypOBHe —
pa3BUTHE WHAVBUAYaAbHBIX CIOCOOHOCTeM O00yyaroLMXcsi TPU U3YUeHUM TeOMeTpHH, Kak
COCTaBJISIIONEN TMpeAMeTHON obmacth «MaremMaTHKa W HMH(pOpMaTHKa» depe3 obecrieueHHe
BO3MO)XHOCTH TIpUOOpEeTeHHsI W WCIIO/Ib30BaHusl Oosee TIyOOKHMX TreoMeTpUuYecKUX 3HAHUN |
JeCTBUN, CTeU(PUUHbIX TeOMeTPUH, U HeOOXOAMMBIX AJISl YCIELIHOTO MPo(heCcCHOHATEHOTO
o0pa3oBaHusi, CBSI3aHHOTO C UCIOIb30BaHNEM MaTeMaTHUKH.

[TpyopuTeTHBIMU 3alauyaMi Kypca reOMeTpUU Ha yriayOa8HHOM ypOBHE, PacLIMpSIFOILUMU
Y YCUIMBAIOIIIMMU KYPC 0a30BOTO YPOBHS, SIB/ISTFOTCSL:

paciivpeHe TIpeJCTaB/lieHUsi O TeOMeTpUM KaK 4YacTH MHUPOBOW KY/IbTyphl U
(hopMUpoBaHye 0CO3HAHMsI B3aUMOCBSI3U TeOMeTPUH C OKPY’>KaloIIM MHUPOM;

(¢opMupoBaHUe TmpeACTaB/eHUs] O TIPOCTPAHCTBEHHBIX (Urypax KakK O BaKHEHIIMX
MaTeMaTUUeCKUX MOJe/siX, TI03BOJISIOLIMX OINWChIBaTh M M3y4yaTb pa3Hble SIBI€HUs
OKpY)KAIOIIIero MUpa, 3HaHWe TMOHATHUIHOTO armapata 1o pasgeny «Crepeomerpusi» yueGHOTO
Kypca TeOMeTpHH;

(opMypoBaHre yMeHUs B/la/ileTh OCHOBHBIMH TOHSATUSIMUA O TIPOCTPAHCTBEHHBIX (Urypax
YW UX OCHOBHBIMHU CBOMCTBaMH, 3HaHUe TeopeM, (OpMy/n U yMeHHe UX TPUMEHSTb, YMeHHs
JIOKa3bIBaTh TEOPEMbI U HAXOIUTh HeCTaH/JapTHbIE CTIOCOOBI pellieHus 3a/iay;

(opMypoBaHre YMeHHsI paclio3HaBaTh Ha uepTe)kaX, MOJENsX U B pealbHOM MHpe
MHOTOTPaHHUKH U TeJla Bpall|eH!sl, KOHCTPYMPOBAaTh reoMeTpUYecKre MOJIesy;

¢bopMupoBaHWe  TIOHMMaHHsI ~ BO3MOXKHOCTM  aKCMOMAaTHUeCKOro  TOCTPOeHUsI
MaTeMaTUUeCKUX Teopui, (GopMrpoBaHMe TMOHUMAaHUsI POJM AaKCMOMAaTUKHU TPU TPOBeJeHUr
paccyX/leHui;

(opMypoBaHUe YMeHHUsI B/a/ileTb MeTOJaMM J0Ka3aTelbCTB U aJrOPUTMOB pelleHus,
yMeHUsI UX TIPUMEHsTb, TIPOBOJUTHL [lOKa3aTeslbHble DACCy)K/eHUsi B XOJe pelleHus
CTepeOMeTpUYeCKUx 3alad M 3aJaud C TPaKTHUYecKUM cojiep)kaHveM, (opMHpOBaHKe
TpeZiCTaB/ieHUss O HeoOXOAWMOCTH [I0Ka3aTesqbCTB IMPU  ODOCHOBAaHMM MaTeMaTHUeCKUX
yTBep)K/IeHU ¥ PO/ aKCHOMAaTUKH B TIPOBeZIEHUH e JyKTUBHBIX PacCyKAeHH;

pa3BUTHe M COBepILeHCTBOBaHWE WHTE/UIEKTYaJbHbBIX M TBOPYECKUX CIoCOOHOCTeH
o0yuaromuyxcs, T03HaBaTeJIbHOM aKTUBHOCTH, HWCC/Ie[0BaTe/IbCKUX YMeHHH, KPUTHUUHOCTH
MBIIIJIEHUs], UHTepeca K U3y4eHHI0 TeOMeTPHY;

¢opmupoBaHye (DYHKIJMOHA/JILHOW TIPaMOTHOCTH, PpeJieBaHTHOW TeOMeTpUM: yMeHUsI
pacrio3HaBaThb TIPOSIBJIEHHSI TeOMeTPUUYeCKMX TIOHSITHM, OOBEeKTOB M 3aKOHOMEpHOCTell B
peanbHbIX KU3HEHHBIX CUTYalUsiX W TP W3yUeHUM [IPYTUX y4eOHBIX MpeJMeTOB, TPOsiBIeHHUs
3aBUCMMOCTEM W 3aKOHOMEDHOCTeW, MOJEeIUPOBAHUS peasibHbIX CUTYyallud, HWCC/Ael0BaHUs
TOCTPOEHHbIX MO/jesieli, UHTepIipeTaLiy M0JyYeHHbIX Pe3y/IbTaToB.



OCHOBHBIMHU COJiep>KaTellbHBIMU JIMHUAMK yueOHOro Kypca «['eomerpusi» B 10-11
Knaccax saBisgrOTCA: «[IpsMble W TUIOCKOCTU B IIPOCTpaHCTBe», «MHororpaHHuku», «Tena
Bpall[eHUs1», «BeKTopbl U KOOpPAUHATHI B IPOCTPAHCTBE», «/IBI)KEeHUS B IPOCTPaHCTBE».

CdopmymporanHoe Bo ®I'OC COO TtpeboBaHUWE «yMETh OIEPUPOBATh ITOHATHUSIMUY,
peJieBaHTHBIMU TeOMEeTPUU Ha yriayO0siéHHOM ypoBHe oO0yueHus B 10—11 Kiaccax, OTHOCHUTCS KO
BCEM COjlep)KaTeJIbHbIM JIMHUSM yueOHOro Kypca, a (hopMHpOBaHHWe JIOTUYECKUX YMeHUH
pacripefie/isieTCsi He TONBKO TI0 COZep)KaTelbHbIM JIMHUSIM, HO W TIO TOfaM OO0ydJeHwUs.
ConepkaHvie o0pa3oBaHMs, COOTBETCTBYIOL[ee TIPeJMETHbIM  pe3y/JbTaTaM  OCBOEHUS
denepanbHOM paboueli TTpOrpamMMbl, pacripesie/IéHHBIM T10 TofilaM 00yuYeHUsl, CTPYKTYPUPOBAHO
TakuM 00pa3oMm, 4ToObI KO BCeM OCHOBHBIM, TMPHUHLUIMAANIBLHBIM BOIPOCAM O0YydaroImyecs
oOparmjanvch HEOJHOKPAaTHO. OTO TI03BOJISIET OPraHM30BaTh OBJIaJileHHe T'eoMeTpUYeCKUMHU
TIOHATUSIMM ¥ HaBBIKaMH I10C/IeI0BaTe/IbHO M TIOCTYIaTelbHO, C COOJIFOZileHreM TpUHLIUIIA
NIPeeMCTBEHHOCTH, a HOBBbIe 3HaHUS BK/IOUaTb B OOIIyI0 CHUCTEMY TeoMeTpUYeCKUx
TipeZcTaB/ieHn 00yYaroIMXCs, Pacvpsisi U yrayosss eé, obpa3ysi MpPOUHble MHOXKeCTBEHHbI®
CBSI3U.

[MTepexop K M3yueHHIO reOMeTPUH Ha yrIybIEHHOM YPOBHE TTO3BOJISIET:

co3math ycioBus s guddepeHMalLd  00yueHHs, TIOCTPOEHUsI WHUBUAYaATbHBIX
oOpasoBaresibHBIX ~ TpoOrpaMmM, obecrieunTb  yryiyOnéHHOe W3ydyeHHWe TeoOMeTpUud  Kak
cocTaBstoLIel yueOHOTo npegmera «MaremMaTHKa»;

MO/ITOTOBUTh OOYYAIOIIMXCS K TIPOAO/DKEHUI0 M3yUeHUss MaTeMaTHKH C YYETOM BbIOOpa
Oyayieit mpodeccuu, obecrieurBasi IPeeMCTBEHHOCTh MeXXAy OOIMM U TIpodheCcCHOHaTbHBIM
obpa3oBaHueM.

Ha usyuenue yuebHoro kypca «['eoMeTpusi» Ha YIjiyO/JE€HHOM ypoBHe OTBOAUTCs 204
yaca: B 10 kmacce — 102 vaca (3 uaca B HeJjent0), B 11 ksmacce — 102 yaca (3 uaca B HeJje/io0).



COOEPXXAHUE OBYUYEHHUA
10 KJIACC

[IpsiMbIe ¥ TJIOCKOCTH B IIPOCTPAHCTBe

OCHOBHBbIE MOHSITUSI CTepeoMeTpUM. Touka, mpsiMasi, TVI0CKOCTb, TTPOCTPAHCTBO. [ToHsTHE
00 aKCMOMaTUUeCKOM TIOCTPOEHUH CTEPEOMETPHH: aKCUOMBI CTEDEOMETPHHU U CJIe/ICTBUS U3 HUX.

B3aumHoe pacrionokeHue NpsIMBIX B IIPOCTPaHCTBe: IepeceKarolyecs, rnapaniebHble U
CKpellyBaroiyecs rnpsimele. [IpyU3Haku CKpellyBaroLUXcs NpsMbIX. [lapanienbHOCTh NPSIMbIX U
TIJIOCKOCTeM B MPOCTPaHCTBe: Mapasulie/ibHble TpsiMble B MPOCTPAHCTBE, TMapasiie/lbHOCTb TPEX
MpsIMbIX, [apas/uleJIbHOCTh TPSIMOM U TUIOCKOCTH. [lapasiesisHoe W LjeHTpa/ibHOe
MPOEeKTHPOBaHKe, n3obpakeHre ¢uryp. OCHOBHBIE CBOMCTBA IMapasieslbHOTO MPOeKTUPOBAHUSI.
V306pakeHue ¢uryp B rapasie/ibHOM MPOEKLMK. YTJIbl C COHAIIPaB/IeHHbBIMU CTOPOHAMU, YTOJT
MeXy TIpSIMbIMU B MpOCTpaHCTBe. [lapanienbHOCTh TMJIOCKOCTEM: TMapasiie/ibHble MI0CKOCTH,
CBOMCTBa MapasieNbHbIX TII0CKOCTel. TIpocTeliliiie MpOCTpaHCTBeHHbIE (PUTYPHI Ha TIJIOCKOCTHU:
TeTpas/p, Napasule/ienure]], IoCTPOeHUe CeUeHUM.

[leprieHJUKY/NSPDHOCTb TIPSIMOM UM TUIOCKOCTU:  TIepIIeHAUKY/sSipHble  TpsiMble B
TIPOCTPAHCTBE, TMIpsiMble Tiapajulie/ibHble W TeprHeHJUKY/sIpHble K TUIOCKOCTH, TIpU3HAK
MepreHJUKY/ISIPHOCTA TIPSIMOM U TIJIOCKOCTH, TeopeMa O TMpsSMOW TepheHAUKY/ISpHON
10cKocTH. OpTOroHasbHOEe MpPOeKTUpOBaHWe. IlepreHAUKY/Isp M HaK/JIOHHBIE: PACCTOSIHAE OT
TOUKM [JI0 TIJIOCKOCTH, PAaCCTOSTHUE OT MPSIMOM [0 TIJIOCKOCTH, TIPOeKLYsl (Urypbl Ha MI0CKOCTb.
[TeprieHUKY/NISPHOCTb TJIOCKOCTEeM: TIPU3HAK MepreHAUKYISIPHOCTU ABYX II0CKocTell. 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 yrjia. CBolcTBa MJIOCKUX W JBYTPaHHbIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl
KOCHHYCOB Y CUHYCOB Ji/Is1 TPEXTPaHHOrO yrJia.

MHororpaHHuKu

Bujbsl MHOrOrpaHHMKOB, pa3BépTKa MHoOrorpaHHuka. [Ipusma: n-yrosibHas Tmpu3Mma,
npsiMasi ¥ HaKJIOHHasi TIPU3Mbl, OOKOBasi W TIO/HAsi MOBEPXHOCTh TPW3MBbL. [lapasnienenuries,
NpSIMOYTOJIbHBIA MapasijiefieNiires;] U ero CBoWcTBa. KpaTyailllie MNyTA Ha TOBEPXHOCTHU
MHOrorpaHHuka. Teopema Oisiepa. [IpocTtpaHcTBeHHass Teopema [ludaropa. ITupamupa: n-
yroJjibHasi TUpaMy/ia, TIpaBU/IbHAsA U yceuéHHas mupamuibl. CBolicTBa pébep u OOKOBBIX rpaHei
MpaBU/IbHON TNUpaMu/bl. [IpaBUIbHBIE MHOTOTpDaHHUKHW: TpaBW/bHAs TMpW3Ma M IpaBU/IbHAas
TMpaMu/ia, TpaBU/IbHAsI TPeYroyibHasl TMpaMK/ia U TIpaBU/IbHLIN TeTpas3zp, Ky0. I[IpeacrapieHue
0 MPaBWIbHBIX MHOTOTPaHHUKAX: OKTa3/p, A0AeKas p U UKOCas/ip.

BbIuncieHre 371eMeHTOB MHOTOTPaHHUKOB: pEOpa, AvaroHanu, yriel. [Tnomanas 60KoBOM
TIOBEPXHOCTU U TIOJTHOW TTOBEPXHOCTU TIPSIMOM TIPM3MBbI, TI/IOI[AZlb OCHOBAaHWH, TeopeMa O
OOKOBOI TOBEPXHOCTH MPSIMOM TPU3MbL. [110mIagsr OOKOBOM TIOBEPXHOCTH U TIOBEPXHOCTH
TpaBU/IbHOM NMUPAMU/IbI, TeOpeMa O TJIOIIaId YCeUEHHOU MUpaMuU/IbI.

CuMMeTpUsi B TIPOCTPAHCTBe. JjieMeHTbl CUMMETPUW TPaBU/IbHBIX MHOTOTPAHHHKOB.
CuMMeTpUsi B TIpaBU/IbHOM MHOTOTDaHHUKe: CUMMeTpUsi Tapasiesienuresa, CAMMETPUS
TIPABWIbHBIX TIPU3M, CUMMETPHUS MPaBUILHON TTUPAMU/IbI.

BekTopbl ¥ KOOpAVHATHI B IIPOCTPaHCTBE

[ToHsiTUSI: BEKTOP B IIPOCTPAHCTBE, HY/IEBOU BEKTOP, /I/TMHA HEHY/IEBOTO BEKTOPA, BEKTOPbI
KOJUIMHeapHble, COHarpaB/ieHHble W TIPOTHMBOIMOJIOKHO HarpaBjieHHble BeKTOpbl. PaBeHCTBO
BEeKTOpPOB. [leliCTBUsS C BeKTOpaMHU: CJIO)K€HWEe W BbIUMTaHWe BEKTOPOB, CyMMa HEeCKOJIbKUX



BEKTODOB, yMHOXeHHWe BeKTopa Ha uuciao. CBoMCTBa C/0)KeHUs1 BeKTOpoB. (CBoMCTBa
YMHOXXeHUs1 BeKTopa Ha uuc/o. [ToHsATHe KoMIlaHapHble BeKTOphl. [Ipr3HaK KOMITZIaHApHOCTU
TpEéx BekTOopoB. [IpaBuio mnapannenenunesa. TeopemMa O pasfioXKeHWHM BeKTOpa IO TPEM
HEKOMIUIaHapHbIM BekTopam. IIpsMoyrosibHass cucTeMa KOOpPAMHAT B  IIPOCTPAHCTBe.
Koopaunatsl BekTopa. CBsI3b MeXAy KOOpAMHATaMU BEKTOpa M KOODJAWHATaMH TOueK. YTOJ
Mexxay BekTopamu. CKasisipHOe Ipou3Be/ieHre BeKTOPOB.

11 KITACC

Tena BpairjeHust

[MToHsATHS: LUIMHApPUYECKasi TOBEPXHOCTb, KOHMYeCKasi IOBEpXHOCTb, Chepuueckas
TIOBEPXHOCTb, 0Opasyoiiye moBepxHocTel. Tena BpalleHWs: LWIWHAD, KOHYC, YCEeUEHHBIN
KOHYC, cdepa, map. BlaumHoe pacrionokeHue cdepbl U MIOCKOCTH, KacaTenbHasi IOCKOCTb K
cdepe. M306pakeHre Ten BpallleHUs Ha MJIOCKOCTH. Pa3BépTKa uIMHpa U KoHyca. CUMMeTpust
cdepsl U 11apa.

O6béM. OcHoBHble cBoMCTBa 00BEMOB Ten. Teopema 00 00béMe TPSAMOYTOIBHOTO
napasiiesienunesa U CaeAcTBus u3 Heé. OObEM TPSAMON UM HAKJIOHHOW TIPU3MBI, IWIMH/PA,
nUpaMu/Iibl ¥ KoHyca. OO0BbEM 11apa ¥ [1apOBOTO CerMeHTa.

KoMmOuHaiy Ten BpaljeHWss W MHOTOTDAaHHUKOB. [Ipu3Ma, BMMCaHHas B LWIMH/P,
onucaHHasi 0KoJio LuivHApa. [lepeceyeHre cdeprl W I1apa C IUIOCKOCThIO. KacaHue 1miapa u
cdepnl M10CKOCTHIO. [ToHATHE MHOTOTpaHHHKA, ONTMCAHHOTO 0KOJI0 cdephl, cepbl, BITMCAHHOH B
MHOTOTPaHHUK WJIY TeJIO BpalleHMUs].

[Tyo11a4p TIOBEPXHOCTH LIM/IMH/IPA, KOHYCA, IUIOMaAb cdhepbl U eé yacteild. [lomobue B
npoctpaHcTBe.  OTHOIIEHWe O00BEMOB, TIIOMIaZlell  MMOBEPXHOCTeM TOAOOHBIX  (GUTYp.
[Tpeobpa3oBanue 10/00Ms, TOMOTeTHsI. PellleHWe 3asay Ha TUIOCKOCTH C WCII0/Ib30BaHUEM
CTepeoMeTpruYeCcKuX MeTO/0B.

[TocTpoeHre ceueHMM MHOTOTPDAHHMKOB U Tejl BpallleHWs: CeueHusl LWIMHApa
(mapannenbHO Y TEPHEeHJMKY/ISPHO OCH), CeueHHsi KOHyca (Tapasiie/ibHble OCHOBaHUIO U
MPOXO/Ale uepe3 BeplINHY), CeueHMs 1l1apa, MeTO/bl IMOCTPOEHUs] CeueHUil: MeToJ, CJie/l0B,
MeTO/] BHyTPEHHero MpoeKTUPOBaHusl, MeTO/, iepeHoca CeKylijel MI0CKOCTHU.

BekTopsbl ¥ KOOpPAVHATHI B IIPOCTPaHCTBE

BekTops! B npocTpaHcTBe. Onepanyy HaJ, BeKTopaMu. BeKTOpHOe yMHO)XKeHNe BeKTODOB.
CBolicTBa BEKTOPHOTO YMHO)KeHHsl. IIpsMoyrosibHas cucTemMa KOODJAWHAT B TMPOCTPaHCTBeE.
KoopavHaTel BekTOpa. Pa3no)keHue BekTopa mo 0a3ucy. KoopguHaTHO-BEKTOPHBIM MeTO[ TpU
pellleHrY TeOMeTpUYecKuX 3a/au.

JBIKeHUs B IIPOCTPaHCTBE

Iewkenus: mnpoctpaHctBa. OtobpakeHus. [IBwkeHuss W paBeHCTBO ¢uryp. OO6riume
CBOMCTBA /[BWXeHMM. Buzibl [BWKeHWU: Mapasie/ibHbli IepeHO0C, LieHTpa/lbHasg CUMMeTpPHS,
3epKaJibHasi CHMMeTpUs], TOBOPOT BOKPYT mpsiMoii. [Ipeobpa3oBanust nomobust. [Ipsimast u cdepa
Oiinepa.



IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUEBHOI'O KYPCA (I'EOMETPUSA»
(YTJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O OEPA30BAHUS

JIMYHOCTHBIE PE3YJIbTATHI

1) rpakaHCKOe BOCTIMTaHHE:

CchOPMHPOBAHHOCTb  TPAXKAAHCKOM TIO3MIIMKM  OOydaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCHICKOro 0O0lecTBa, IpejCcTaB/eHre O MaTeMaTHUYeCKHX OCHOBAX
(YHKLIMOHMPOBAHUSI PA3/IMUHbIX CTPYKTYD, $IBJIEHWM, TIpOLieJyp TPa’kKJaHCKOro o0iecTBa
(BBIOOpDBI, OTPOCHI M APYroe), yMeHHe B3auMOJIeHiCTBOBATh C COI[MA/IbHBIMH WHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKIUSIMU U Ha3HauUeHUEM;

2) MaTpHOTHYECKOe BOCIIUTaHKE:

c(hOopMHPOBAaHHOCTb POCCUMCKOMN TpaXkAAaHCKOW UIeHTUUHOCTH, YBaXKeHUs K TPOIILJIOMY U
HAaCTOSILL|EMY POCCUMCKOM MaTeMaTHMKH, LIEeHHOCTHOe OTHOLLEeHHWEe K JOCTW)KEHUSIM POCCHUHCKUX
MaTeMaTUKOB U POCCHUUCKOM MaTeMaTHUeCKOW IIKOJIbI, WCII0/Ib30BaHHE 3TUX [OCTWD)KeHUN B
JPYTUX HayKax, TeXHOJIOTHUSX, chepax IKOHOMUKH;

3) AyXOBHO-HpaBCTBEHHOE BOCIIUTaHUe:

OCO3HaHHWEe [IYXOBHBIX IIeHHOCTeH  POCCHUHCKOTO  Hapoja, C(HOpPMHUPOBaAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHUSI, 3TUUECKOTO TMOBeZIeHUs], CBA3aHHOTO C MPAaKTUUeCKHUM TTPUMeHeHHeM
JNOCTID)KEHUM HayKW U JIeATeNIbHOCTBI0 YUYEHOTO, OCO3HaHWe JIMUHOTO BKJ/aJa B TOCTPOEHHe
YCTOWUMBOTO OYAYyILEero;

4) scTeTHUeCcKoe BOCIIMTaHKe:

3CTeTUUeCKOe  OTHOIIleHWe K  MHpYy, BK/IIOYas  3CTeTUKy  MareMaTuueCKUX
3aKOHOMEepHOCTel, OOBEeKTOB, 3a/lay, pelleHuid, pacCy)KIeHWH, BOCIPUUMUHUBOCTD K
MaTeMaTHUeCKUM acIeKTaM pa3/uyHbIX BUJOB UCKYCCTBa;

5) ¢u3rueckoe BOCTIUTaHHE:

c(hOpMHUPOBAHHOCTh YMEHUsI PUMEHSIThL MaTeMaTUueCKre 3HaHWs B MHTepecax 3/10POBOTO
u Oe3omacHoro obpa3a >KW3HH, OTBETCTBEHHOE OTHOILEHWe K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEXXUM 3aHATHH U OT/IbIXa, PerysspHasi pu3nueckasi akTUBHOCTB ),
(r3MuecKoe COBepIlIEHCTBOBaHME MPU 3aHATHUSX CIIOPTUBHO-030POBUTETHLHOMN JesITe/TbHOCThIO;

6) TpyZOBOE BOCTIUTaHUE:

TOTOBHOCTb K TPYAY, OCO3HaHWE 1[eHHOCTH TPY/0/It00Us], NHTepeC K pas3/MuHbiM cdhepam
rpoheCcCUOHABLHON [1eSITe/TbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U e€ TIPUIOKEeHUSIMH, YMeHHe
COBepIlIaTh OCO3HAHHBIA BBIOOp Oyayiied mnpodeccid U peanr30BbIBaTh COOCTBEHHBIE
>KA3HEeHHbIe TUIaHbl, TOTOBHOCTh M CIIOCOOHOCTH K MareMaTHueckoMy oOpa3oBaHMIO U
camMo00pa30BaHUI0 Ha MPOTSHKEHUH BCeH >KU3HU, TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B PeIlIeHUH
MPAKTUUEeCKHX 3a/lay MaTeMaTUYeCKOM HarpaB/ieHHOCTH;

7) 5KONOruyecKoe BOCTIUTaHKe:

c(hOpMHPOBAHHOCTh  3KOJIOTHUYECKOW KY/IbTYphbl, TIOHUMaHWe BJIMSHUS COLMAIBHO-
KOHOMHMUECKUX TIPOLIECCOB HA COCTOSIHWE TIPUPOJHONW U COI[MA/TbHOM Cpefibl, OCO3HAHWe
r100a7bHOTO ~ XapakTepa  JKOJIOTMUECKWX  Tpo0JieM, OpHWeHTalus Ha  TpPUMeHeHHe
MaTeMaTUUeCKUX 3HaHWM [/ pellieHus 3a7au B 00/1aCTU OKpY’Karlollel cpe/bl, IJIaHUPOBaHHe
TIOCTYTIKOB U OL[eHKH WX BO3MOXXHBIX ITOC/IeCTBHUH [/l OKpY»Karolijel cpeJbl;

8) 1eHHOCTH HayYHOr'0O MO3HAHUS:

Cc(hOPMHPOBAHHOCTb  MHUPOBO33DEHHS], COOTBETCTBYIOIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKHA U 0OII[eCTBeHHOW MPaKTHUKH, TIOHMMaHWe MaTeMaTH4eCKOW HayKd Kak cdepbl



yesIoBeYeCKOW JesiTe/IbHOCTH, 3TaroB e€ pasBUTHS U 3HAUMMOCTHU [i7Isl pa3BUTHS LIMBUIM3aALIWY,
OBJ/IaJIeHHe SI3bIKOM MaTeMaTUKW U MaTeMaTU4eCKOU Ky/lIbTYpOM Kak CpeACTBOM MO3HAHUS MDA,
TOTOBHOCTb OCYLIECTB/ISITb IPOEKTHYIO U UCCI/IeIOBAaTeIbCKYIO JesiTe/TbHOCTh UHAWBUAYAIbHO U

B IpymIie.

METAITPEIMETHBIE PE3YJIbTATBL

[Mo3HaBaTe/IbHBIE YHUBEPCA/ILHEIE yueOHbIe AeiiCTBYS

Ba3soBble jioruyeckuie feiCTBUS:

BBISIBJIIT M XapaKTepU30BaTh CYILeCTBEHHbIE TPU3HAKA MaTeMaTHUeCKHX OObeKTOB,
TOHSATUM, OTHOIIEHWM MeXy TOHATUSMH, (OpPMYyIMpOBaTh  OMpeZeseHus] TIOHSTHH,
yCTaHaB/IMBaTh CYIeCTBeHHBIA TIPU3HAK KjacCU(PUKALMM, OCHOBaHUs [y 0000iieHus u
CpaBHEeHWsI, KpUTePUU TTPOBOJUMOr0 aHa/In3a;

BOCIIPUHUMATh, (DOPMYIMpOBaTh U TpeoOpa30BBIBaTh CyXKAEHWsS: YTBepAUTe/bHble U
OTpULaTe/bHbIe, e AMHUYHbBIE, YaCTHBIE U 00II1e, YC/IOBHBIE;

BBLISIB/IATh MaTeMaTHUeCKHe 3aKOHOMepPHOCTH, B3aMMOCBSI3H W MPOTHUBOpeunsi B ¢akTax,
JNAHHbIX, HAOMIOIEHUsIX W yTBEP)KAEHHUsX, TIpejjiaraTb KPUTEPUH /ISl  BBISBJIEHUS
3aKOHOMEPHOCTeN Y IPOTUBOPEeYUH;

JieflaTh BBIBOZABLI C WCIIO/Ib30BaHWEM 3aKOHOB JIOTHKH, [eIYKTUBHBIX W MHAYKTUBHBIX
YMO3aK/II0UeHH, YMO3aK/IF0ueHHi 10 aHa/loTvy;

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

BbIOMpaTh crmocob perieHusi yueOHOWM 3ajaud (CpaBHMBATb HECKOJBKO BapHUaHTOB
pellieHUs], BbIOMpaTh Haubosee TOAXOASILIUM C YYETOM CaMOCTOSITENTbHO —BBIJEe/I€HHBIX
KpUTEepUEB).

Ba3oBble ucciejoBaTe/IbCKue AeiCTBUA:

WCTIO/Ih30BaTh BOTIPOCHI KAaK MCC/Ie/I0BaTe/TbCKUM MHCTPYMEHT TI03HaHUs, (POPMY/IMPOBATh
BOTIPOCHI, (DUKCUPYIOIMe TIPOTUBOpeure, TPoOJeMy, yCTaHaBIMBATH HCKOMOe U JaHHOe,
(hopMUpOBaThb TUTIOTE3Y, APT'YMEHTHPOBATh CBOKO MO3ULIMIO, MHEHUE,;

MPOBO/IUTH ~ CAMOCTOSITEJTbHO ~ CIJIAHUPOBAHHBINA  3KCIIEPUMEHT, HCC/IeJOBaHUe 10
YCTaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHueCKOro OOBbeKTa, SIBJIeHUSs, TPOIecca, BbISIBIEHUIO
3aBUCUMOCTeN MeXy 00BeKTaMu, IBJIEHUSIMH, TIPOLIeCCaMU;

CaMOCTOATE/ILHO (POPMYJTUPOBATh 0O0OIIEHUS] U BBIBO/BI 110 pe3y/ibTaTaM MPOBeJEHHOTO
HaOJTI0IeHNs1, UCC/IeJOBaHMsl, OLIEHUBATh JJOCTOBEPHOCTh TIOTYUeHHBIX Pe3yJ/IbTaTOB, BBIBOJIOB U
0060011[eH1T;

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

Pa6ota c uHdopmaryeit:

BBISIBJIATD 1e(UIMTHI MHGOPMALIUH, JaHHBIX, HEOOXOAUMBIX [I/Isi OTBETA Ha BOTIPOC W ISt
pelleHys 3afiaum;

BbIOMpaTh WH(OpMALMI0O W3 WCTOYHMKOB pa3/IMYHBIX THIOB, AaHA/JIM3UPOBATh,
CHCTeMaTU3UpOBaTh WM HWHTEPIPETUPOBATh HMH(OPMALMI0 Ppa3/IMUHbIX BUAOB U  (OPM
TIpe/ICTaB/IeHMSI;

CTPYKTYpUpOBaTh  WHGOpPMALUIO, TMPEACTaBAsATb €€ B pas3MuHbIX  (opMmax,
WITIOCTPHUPOBATh TpadHUuecKy;



OLleHMBaTb HAaJEXHOCTb WH(OpPMaLMM [0 CaMOCTOATebHO C(OPMY/IMPOBaHHBIM
KpUTEpUSIM.

KoMMyHMKaTHBHbIE YHUBEPCA/ILHBIE YUeOHEIe AeHCTBUS

(@13)11 (2317 (K

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

B XO7le 00CY)X/IeHHsI 3alaBaTh BOTMPOCHI TI0 CYILECTBY 0OCYXJaeMOil TeMbl, TIpo0eMsbl,
pelllaeMoi 3aJjaud, BbICKa3bIBaThb W/leH, Halle/leHHble Ha TOWCK peLleHHs, COTIOCTaB/sAThL CBOM
CYXKZIeHUSI C CY)KIEeHHsIMU APYruX Y4aCTHUKOB /uarnora, oOHapy>KWBaTh pa3/iduue U CXOJCTBO
TO3ULIUNA, B KOppeKTHOM hopMe opMy/IUpOBaTh pa3HOI/IACHsi, CBOU BO3Pa’KeHUSI;

MpeJCTaB/sATh pe3y/bTaThl pelleHusi 3a/jaud, SKCIepUMeHTa, WCC/Ie[loBaHUs, TPOeKTa,
CaMOCTOAITEJILHO BBIOMpATh (opMaT BBICTYIVIEHUS C Yy4ETOM 337lay  TIpe3eHTald |
0cobeHHOCTeN ayTUTOPUH.

PerynsTiBHbIE YHUBEpPCAIbHbIE yueOHbIe JeHCTBUA

CamoopraHusanys:

COCTaBJIATh TUIAH, aArOPUTM peLIeHUs 3a/jaud, BbIOMpaTh CIIOCOO pelieHHs C y4ETOM
VMEOIUXCs PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTeH, apryMeHTHPOBaTh U KOPPEKTUPOBATh
BapHMaHThI PellleHUl C yUéTOM HOBOUM MH(MOPMAIHH.

CaMOKOHTPOJIb, SMOIMOHA/IbHBIA NHTE/I/IEKT:

BJIaJleTh HaBbIKaMU TT03HaBaTe/IbHOM ped/ieKCHY KaK 0CO3HAaHUS COBeplllaeMbIX JeHCTBUM
U MBICJIUTENIbHBIX TIPOLIECCOB, WX pe3yJbTaTOB, BaZieTb CrocobaMu CaMOTPOBEpKH,
CAMOKOHTPOJIS TIPOLiecca U pe3y/bTaTa pelleHuss MaTeMaTHUYeCKoW 3a/1auu;

TIpeJIBU/IETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTb 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 TPUUUHBI
JOCTWDKEHUSI WM HEeJOCTWKEHHs] pe3y/bTaToOB [JesaTe/lbHOCTH, HaXOAWUTh OIIMOKY, /aBaTh
OLIEHKY TTPUOOPETEHHOMY OITBITY.

CoBMecTHasl esITe/TbHOCTb:

TIOHMMaTh M MCII0/Ib30BaTh MPEUMYIIIeCTBA KOMaHIHOW W WHIUBUyaJbHON pPabOThI TpH
pellieHMM yueOHBIX 3a/a4y, TPUHUMATL 1[e/Ib COBMECTHOM [JesTebHOCTH, TUIaHUPOBATh
OpraHu3al[ii0 COBMECTHOW pabOThI, pacripefiefiiTb BUAbI paboT, JOrOBapvBaThCs, 00CYKIATh
TIPOL[eCC U pe3ysibTaT paboThl, 000011aTh MHEHUST HECKOIbKUX JIFO/IEH;

yuaCTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYKIeHHs, 0OMeH MHEHHH, «MO3TOBbIe
IITYPMbl» W HHbBIE), BBIMOJHATL CBOIO 4YacTb PabOThl M KOOPAWHUPOBATb CBOM [IEMCTBUS C
JPYTUMH ujieHaMM KOMaH/Ibl, OLIeHWBaTh KaueCTBO CBOEro BK/a/a B OOI[UN MPOJYKT TIO
KpUTepHsM, ChOPMY/TMPOBAHHBIM YYaCTHUKAMH B3aUMOZEeHCTBUS.

I[MPEAMETHBIE PE3YJIBTATBI

K xon11y 10 Kacca o0yJaromuyiicss HayIuTCs:



CcBOOO/THO OTIEpUPOBaTh OCHOBHBIMU MMOHATUSMH CTEPEOMETPUH TIPY PEIIeHUH 3aiau U
TIPOBe/IeHUN MaTeMaTUUeCKUX PacCy>KIeHU;

NPUMEHSITh  aKCUOMBbI ~ CTEPEOMEeTPUM W CAeJCTBUS W3 HUX TIPU  pelleHduun
reoMeTpUUeCKUX 3a/ay;

K/IacCU(UIIMPOBaTh B3aUMHOE PACII0/I0JKeHHe TIPSIMBbIX B TIPOCTPAHCTBE, TJIOCKOCTel B
TIPOCTPAHCTBE, MPSIMBIX U TVIOCKOCTel B TIPOCTPAHCTRE;

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

CcBOOO/THO OTIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C MHOTOTDaHHUKAMU;

CcBOOOJHO pacrio3HaBaTh OCHOBHbIE BU/bl MHOTOTDAHHUKOB (TIpU3Ma, THpPaMU/a,
TIPSIMOYTOJIbHBIN Taparuiesnienurie]], Ky0);

K/1acCU(UI[MPOBaTh MHOTOTPaHHUKH, BbIOMPasi OCHOBAHUS /ISl KIacCU(pUKaLINY;
CBOOOJHO OTEepUpPOBAaThb TIOHATHSMH, CBSI3aHHBIMU C CeUueHHeM MHOTOTPAaHHHUKOB
TIJIOCKOCTBIO;

BBITIO/THATD TlapasiiesibHOe, 1[eHTpa/IbHOe U OPTOrOHa/IbHOEe MPOeKTUPOBaHue (GUryp Ha
TIJIOCKOCTbD, BBITIOJTHATh N300pa)keHus1 PUryp Ha TyI0CKOCTH;

CTPOUTH CeUYeHUS] MHOTOTPaHHUKOB pa3/IMUHBIMU MeTO/IaMH, BBITIOJIHATE (BHIHOCHBIE)
MJIOCKHEe YepTe)XH W3 PUCYHKOB TMPOCThIX OOBEMHBIX (UIYp: BHA CBepxy, COOKY,
CHU3Y;

BBIUUC/ISATh  TUIOLIAZM  TIOBEPXHOCTe MHOTOrpaHHUMKOB (TIpM3Ma, TMpaMuja),
reoMeTpUUeCKUX TeJl C MpuMeHeHueM (Gopmy;

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

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

BBITIO/THATE /1eHCTBUS HaJl BEKTOPaMU;

pelliaTh 3a/[auM Ha [J0Ka3aTe/bCTBO MaTeMaTMUeCKUX OTHOIIEHWN W HaxXOoKAeHue
reoOMeTpUUYeCKUX  BEJIMUMH, TIPUMEHSIi W3BeCTHble MeTOJAbl TpU  pelleHuHr
MaTeMaTHUeCKUX 3a/]au TIOBBIIIEHHOTO ¥ BLICOKOTO YPOBHSI CJIOXKHOCTH;

TIPUMEHSITh TIPOCTeHIIIe TTPorpaMMHbIe CPe/ICTBa U 3JIeKTPOHHO-KOMMYHHKALIMOHHbBIE
CUCTeMbI TIPY PeIIeHNH CTePeOMeTPUUeCKUX 3a/1auy;

W3BJIEKATh, npeoOpa3oBbiBaTh YW HWHTEPNPETUPOBAThH  HWH(OPMAIUIO 0
MPOCTPAaHCTBEHHBIX T'eOMEeTPUUeCKUX (Urypax, IMpe/CTaBJeHHYI0 Ha uepTexax u
PUCYHKaX;

TPUMEHSITh TI0JlyueHHble 3HaHUSI HA TMpPaKTUKe: CpaBHUBaThb W aHAIM3MPOBATh
peasibHble CUTYallid, TIPUMEHSTh MU3yueHHble TIOHSTUS B TIPOLiecce MOWCKA pelleHust
MaTeMaThuueCcKd ChopMyJMPOBAaHHOM TTPOO/IEMbI, MO/Ie/TMPOBaTh peasibHble CUTYal[uu
Ha S3bIKe TeOMeTPUH, WCC/Ie/0BaTh TIOCTPOEHHbIE MOZEIN C HCIO0Jb30BaHUEM
reoMeTpUUeCKUX TIOHSTHM WM TeopeM, amrapata anareOphl, pelaTh MpPaKTHYeCKHe
3a/laui, CBsI3aHHbIE C HAX0XKJAeHWeM reOMeTPUUeCKHUX BeJIMUMH;

MMeTh TIpe/ICTaBleHus1 00 OCHOBHBIX 3Tarlax pPa3BUTHUS T'€OMETPUM KaK COCTaBHOU
yacTy yH/AaMeHTa Pa3BUTHS TEXHOJIOTHH.

K koni1y 11 Kacca o6yuaroiuiicss HayuuTCs:

CBOOO/THO OTIepUPOBAThH MOHSATUSIMH, CBS3aHHBIMU C LIWJIMH/APUUECKOW, KOHUYEeCKON U
ceprueckoii MOBepXHOCTSIMH, O0BSICHATH CIIOCOOBI MTO/TyYeHus];



OTepupoBaTh TOHSTUSMU, CBSI3aHHBIMU C TeJlaMU BpallleHus: LUIUHAPOM, KOHYCOM,
ccepoii U 11apowM;

pacrio3HaBaTth TeJia BpaileHus (LUIMHAP, KOHYC, cdepa U 11ap) U 00BsACHATE CIIOCOOBI
TI0J/1yueHus1 TeJl BpallleHus;

KJ/IacCU(ULIMPOBaTh B3aMMHOE pacro/ioykeHue cepbl U MI0CKOCTH;

BBIUHCJIATh BEJIMUMHBI 3/IEMEHTOB MHOTOTDAaHHUKOB WM Te/l BpallieHus, 00bEMbI U
TMJI0a/IM TTOBEPXHOCTel MHOTOTPAaHHUKOB U Tesl BpallleHWs, FfeOMeTPUUeCKUX Tesl C
ripuMeHeHreM (HOPMYII;

CcBOOOJHO OTIepUPOBATh MOHSTHSMH, CBSI3aHHBIMU C KOMOWHAL[USIMU TeJl BpallleHus] U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy M OMMCAHHBINA OKOJIO Cdepshl,
cdepa, BrivcaHHasi B MHOTOTPAHHUK WUJTU TeJI0 BpallleHus;

BBIUHCJIATH COOTHOILEHUS] MEX/Y TIJIOIAIIMU ITOBEPXHOCTEH U 00bEMaMH MMOI0OHBIX
TeJI;

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

W3BJIeKaTh, VMHTEepPIpPeTUPOBaTh u nipeoOpa3oBbLIBATh rH(}OopMaL1io 0
TPOCTPAHCTBEHHbIX TeOMeTpUYecKux (urypax, Mpe/CTaB/leHHYI0 Ha uepTekax U
PUCYHKaX;

CBOOO/THO OTIEPUPOBATH TIOHSITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATh OTepaLiuy Haj, BeKTOpaMu;

3a/jaBaTh MJIOCKOCTh YpaBHEHUEM B [IeKapTOBOM CUCTeMe KOOp/JUHAT;

pelllaTb TreoMeTpUYeCcKWe 3aZlaud Ha BBbIUKC/IEHUE YIJIOB MeXAYy TMpSMBIMU U
TJIOCKOCTSIMH, BBIYMC/IEHHME pAcCTOSIHUM OT TOYKW [0 IJIOCKOCTH, B 1[e/ioM, Ha
TpuMeHeHNe BeKTOPHO-KOOPAUHATHOIO MeTO/ja MPU pelleHNn!;

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

BBITIO/THATE M300pa)keHWss MHOTOTDAaHHWKOB W TeJl BpallleHHsI TIpPY Tapasijie/lbHOM
repeHoce, [leHTpaJibHON CUMMETpHH, 3epKalbHOW CHMMETPUMU, TPU TIOBOPOTE BOKPYT
TpsIMOH, TTpeobpa3oBaHust o100us;

CTPOUTH CeUeHHsT MHOTOTDAaHHWKOB W Tej BpallleHUs: CeueHWs I[WIUHJpPA
(mapasuienbHO M TIepIIeH/IUKY/ISIPHO 0CH), CeueHUst KOHyca (TlapasiiesibHble OCHOBaHUIO
Y TIPOXO/siIIKie uepe3 BepIINHY), CeUeHUs 11apa;

WCTIO0/b30BaTh MEeTO/bl TIOCTPOEHHUS] CeUeHWM: MeTO[| C/e/l0B, MeTOJ, BHYTPeHHero
TPOEKTUPOBaHUsI, METO/] TlepeHoca CeKylljel MI0CKOCTH;

J0Ka3bIBaTh FreOMeTPUUeCKUe YTBepKAeHMs;

MIPUMEHSITb TeoMeTpuueckrde ¢akThl [ pellleHrss CTepeoMeTpuueckux 3ajad,
Tpe/roJiaratoluX HeCKOIbKO 11aroB pellieHus, ecid YC/I0BUsl TIPUMeHeHUs 3aZlaHbl B
SIBHOM U HesiBHOU (hopMme;

pelllaTh 3aJjaud Ha [i0Ka3aTeJbCTBO MaTeMaTUueCKUX OTHOIIEeHWM W HaxOoxKAeHue
reoMeTpUUeCKUX BeUUNH;

TIPUMEHSITh IPOrpaMMHbIe CPe/ICTBA 1 37IeKTPOHHO-KOMMYHUKAI[MOHHbIE CUCTEMBbI TIPU
pelleHNH CTepeoMeTPUUeCcKUX 3a/jay;

TPUMEHSITh TOJydeHHble 3HaHWs Ha TIPaKTUKe: CpaBHUBAaTh, aHaIU3UpOBaTh U
OLIeHUBATh peajibHbIe CUTYALIUH, TIPUMEHATh U3yUueHHbIe IMOHSTHS, TeOPEMbI, CBOHCTBA



B TIpollecce TIOMCKA pellleHWss MaTeMaTuuyecKd C(hOpMYIMPOBAHHOW Tpo06JieMbl,
MO/IeTMPOBaTh peasibHble CUTYalluM Ha s13blKe FeOMeTPUU, UCC/Ie[J0BaTh MOCTPOEHHbIe
MO/IeJId C UCTIO/b30BaHUEM TeOMeTPUUYECKHMX TIOHSATHH W TeopeM, arrapara aareopshl,
pellaTh NMpaKTUYeCKUe 3a/lauk, CBsi3aHHbIe C HaX0XK/IeHHEeM reOMeTPHUUeCKHX BeJTUUKH;
MMeTh TIpe/iCTaB/eHus1 00 OCHOBHBIX 3Tariax pPa3BUTUS T'€OMETPUM KaK COCTaBHOMU
yacTu hyHAaMeHTa pa3BUTHSI TEXHOJIOT UM,



TEMATUYECKOE IVNTAHUPOBAHUE

10 KITACC
KomiuecTBo uyacoB O/eKTPOHHbIE
Ne (tmdpoBkIe)
T HavMeHoBaHue pa3zie/ioB ¥ TEM IIPOrpaMMBl Beero KontposeHele  IIpakTmyeckue 06pasoBaTe/bHEe
paboThI paboThI pecypes
1 BBezieHue B crepeoMeTprto 23 1
5 B3arMHOe pacniosiokeHue NpsiMbIX B 6 1
TPOCTPaHCTBe
3 [TapanienbHOCTE MPSIMBIX Y TIJIOCKOCTEN B 3
MIPOCTPaHCTBe
4 HepHEH,Z[HIf’YHHpHOCTB MPSIMBIX U 95
MJIOCKOCTEMN B POCTPaHCTBe
YT/Ibl ¥ pacCTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTops! B MpOCTpaHCTBe 12
3 HOBTOPQHI/IE, 000011[eHre U CHCTeMaTH3aLys c 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KJIACC

KomuectBo yacoB DJEeKTPOHHbBIE
Ne n/m HavmeHnoBaHue pa3zie/ioB 4 TeM IIPOrpaMMel Kourpombable  IlpakTuueckue (tpposLie)
Bcero obpa3oBarebHbIE
paboThI paboThI pecypen
1 AHayMTHhvecKas reoMeTpust 15 1
5 [ToBTOpEHME, 0606H_[6HI:I8 u 15 1
CcUCTeMaTr3aLys 3HaHUM
3 OO6BEM MHOTOIpaHHHUKA 17 1
Tena Bparenus 24 1
5 [Tno1azu MOBEPXHOCTH U 00BEMBI 9 1
KPYT/IBbIX TeJl
6 L Br>xeHUst 5 1
. [ToBTOpEHME, 0606H_[6HI:IE u 17 5
CUCTeMaTr3aLus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 102 8 0




I[TIOYPOYHOE IVTAHUPOBAHUE
10 KJIACC

Ne

nn

Tema ypoka

KomuecTBO uacoB

KonTposkHeIe

Bcero
paboTEI

ITpakTyeckue
paboThI

Jara
W3y4eHus1

DJIeKTPOHHbIE

1(poBEIE
obpa3oBarebHbIE

pecypchl

OcHOBHbIE MpaBH/Ia U300paXkeHUsT Ha
PUCYHKe TIJIOCKOCTH, TTapasi/ie/IbHbIX TIPSIMbIX
(oTpe3koB), cepeiuHBI OTpPe3Ka

[ToHATHSI CTEPEOMETPHUM: TOUKA, MpsiMasi,
TIJIOCKOCTB, MPOCTPaHCTBO. OCHOBHbIE
nipaBWsIa U300pakeHust Ha pUCYHKe
TIJIOCKOCTH, TTapasijie/IbHbIX TIPSIMBIX
(oTpe3koB), cepeiuHbI OTpPe3Ka

[ToHsATHS: TIepeceKaroLrecs TII0CKOCTH,
TiepeceKaroIyecs mpsiMasi ¥ TJI0CKOCTb;
TIO/TYTIPOCTPAHCTBO

[ToHsATHS: TIepeceKaroI[recs TI0CKOCTH,
riepeceKaroIIyecs mpsiMasi ¥ TJI0CKOCTh;
TIOJTYTIPOCTPAHCTBO

MHororpaHHyKH, 1300paKeHHe TTPOCTENIIINX
MIPOCTPAHCTBEHHBIX (UTYP,
HeCYI[eCTBYIOLINX 00BeKTOB

MHororpaHHUKH, 300pakeHre TIPOCTeNIIINX
MPOCTPAHCTBEHHBIX (UTYD,
HeCYI[eCTBYIOLINX 00BeKTOB

AKCrOMBI CTepeOoOMETPHHU U T1epBLIe
a1eaCTBUA U3 HUX




10

11

12

13

14

AKCHOMBI CTePeOMeTPUH U TIepBbie
C/Ie[ICTBUS U3 HUX

AKCHOMBI CTEPeOMeTPUH U TIepBbie
ciepctBuys U3 HUX. CriocoObl 3afiaHus
MPSIMBIX U TJIOCKOCTEH B IPOCTPaHCTBeE.
O603HaueHus MPSIMBIX U TUVIOCKOCTeH

V306paxeHue ceueHUH MUpamMH/bl, Kyda U
TIPM3MBI, KOTOPbIe TIPOXOJST Yepe3 ux pédpa.
V306pakeHne niepecevyeHust MOydeHHbIX
I7I0CKOCTel. PackpallinBaHe OCTPOEHHbIX
CceueHU pa3HbIMU LiBeTaMU

V306paxxeHue ceueHH MMpaMU/Ibl, KyOa 1
TIPY3MBbI, KOTOPbIe TIPOXOJST Yepe3 ux péopa.
V306pakeHne TiepecevyeHust OTyIeHHbIX
IJI0CKOCTel. PackpammBaHue MOCTPOeHHBIX
ceueHU pa3HbIMU LiBeTaMU

N306pakeHne ceueHu MupaMuzbl, Kyda u
TIPM3MBI, KOTOPbIe TIPOXOJST Yepe3 ux pédpa.
Vi306pakeHue riepeceyeHust MoTydeHHbIX
110cKOCTel. PackpaliinBaHie OCTPOEHHbIX
CeueHU pa3HbIMU LiBeTaMU

M3006pakeHre ceueHU MUpaMu/ibl, Kyda u
TIPY3MBI, KOTOPbIe TIPOXOJST Yepe3 ux pédpa.
M300pakeHre nepeceyeHust oTyYeHHbIX
TIOCKOCTel. PackparmivBaHye MOCTPOeHHBIX
CeuyeHHl pa3HbIMU LIBETaMU

MeTog, c/iefioB /it IOCTPOEHUSsI CeUeHU

15

Mertop, crefjoB /Jisi TIOCTPOEHUsI CeUeHHi.
CBoiiCcTBa nepeceueHUi TIPSIMBbIX U




16

[LJTOCKOCTeH

Mertop, cyiefjoB /1Jisi IOCTPOEHHUS CeUeHUH.
CBoiiCcTBa nepeceueHUi TIPSIMbIX U
TJIOCKOCTeM

17

[TocTpoeHue ceueHuii B mupamu/e, Kybe 1mo
TPEM TOUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTe)Xell ¥ 3alKCh 111aroB
TIOCTPOEHUS

18

[TocTpoeHHe ceueHUH B TUpaMuie, Kyoe 1o
TPEM TouKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTeXkel 1 3arch I1aroB
MOCTPOEHUs

19

20

21

22

[TocTpoeHHe ceueHUH B TUpaMuie, Kyoe 1o
TPEM ToukaM Ha pébpax. Co3jiaHue
BBIHOCHBIX UepTeXKel 1 3arvch I1aroB
MOCTPOEHUs

[TocTpoeHMe ceueHui B Tupamuzie, Kyoe 1o
TPEM ToukaM Ha pébpax. Co3jiaHue
BBIHOCHBIX UepTeXkel 1 3arvch I1aroB
MOCTPOEHUs

IToBTOpeHue ryiaHuMeTpuu: Teopema o
TIPOTIOPLIMIOHAIBHBIX OTpe3Kax. [logobue
TPEeYroJIbHUKOB

[ToBTOpeHue myiaHuMeTpuu: Teopema
MeHenas. PacueThbl B ceUeHUSIX Ha BLIHOCHBIX
yepTexax. Micropusi pa3BUTHS [JIaAHUMETPUU
Y CTepeoMeTprUn

23

KonTponbHas paboTa "AKCHOMBI




24

crepeomeTpun. CeueHus"

B3avMHOe pacrosiokeHue MpsiMbIX B
npoctpaHcTBe. CKpeluBaroILyecs Mpsimble.
[Tpy3HaKK CKpelLMBaroIIXCs PSIMBIX.
[TapannenbHble IpsiMble B IPOCTPAHCTBE

25

26

Teopema 0 Cyli1leCTBOBaHUH U
eIMHCTBEHHOCTH TPSIMOM Tapasisie/ibHOM
JlaHHOW TIPSIMOM, TIPOXO/siiliel yepe3 TOUKY
TPOCTPAHCTBA U He JieXKalllel Ha JlaHHOM
rpsiMoii. JlemMMa o TiepeceueHUH
Tapasuie/IbHbIX MPSMBIX TIJIOCKOCTBIO

[TapanienbHOCTE Tpex MpsiMbIX. Teopema o

TPEX Mapasuie/bHbIX MpsMbIX. Teopema o
CKPelLMBaOLMXCSl TPSIMBIX

27

[TapannenbHoe poekTHpoBaHue. OCHOBHBIE
CBOICTBA MapasiesbHOTr0 TPOeKTUPOBaHKSI.
N306paskeHue pa3Hbix GUTYp B
rapasijie/lbHOU NpOeKLUU

28

LenTpanbHas npoekyus. Yo C
COHamnpaB/IeHHbIMUA CTOPOHAMU. YTOJ1 MEeXIY
MIPSIMBIMU

29

30

3a/jauM Ha [i0Ka3aTe/lbCTBO U UCC/Ie/loBaHue,
CBsi3aHHbIE C PACIIOJIO)KeHUeM TIPSIMBIX B
MIPOCTPaHCTBe

[ToHsATHS: Tapa/UIeTIbHOCTD MIPSIMOM U
TIJIOCKOCTH B MpoCTpaHCTBe. [Tpru3Hak
rapa’suie/IbHOCTH MPSIMOM U MJIOCKOCTH.
CBoiicTBa napasieibHOCTH MPSIMOU U
TIJIOCKOCTH




31

32

33

34

['eomeTpHrueckye 3alauy Ha BbIUMC/IEHHE U
[l0Ka3aTesbCTBO, CBsI3aHHBIE C
TlapasiIeIbHOCTBIO TIPSIMBIX U TVIOCKOCTEH B
TIPOCTPaHCTBe

ITocTpoeHMe ceueHUs, TPOXOASIIETO Uepes
JTAHHYIO MPSIMYIO Ha uepTexe U
rapa’suie/ibHOTO Apyroi npsiMoii. Pacuér
OTHOLLEHUN

[MapanenbHasi MPOeKLUs, IPUMeHeHre JI7ist
TIOCTPOEHUSI CeueHu Kyba u
napasuienenuresa. CBolicTBa
rapasuiesienurne/ia i pu3Mbl

ITapannensHbie n0CKOCTH. [Ipu3Haku
TrapasieJ;ibkHOCTH IBYX TIJIOCKOCTel

35

TeopeMa 0 mapasie/ibLHOCTH U
eIMHCTBEHHOCTH TIJIOCKOCTH, TPOXO/sIIeit
yepe3 TOUKY, He TPUHA/JIEXAII[YI0 JaHHOM
TJIOCKOCTH U CJIeICTBUS U3 Heé

36

CaoiicTBa napase/bHbIX IIJIOCKOCTeH: 0
rapasiie/IbHOCTY NPSIMBIX IepeceveHus Ipy
repeceyeHunH JIByX Napasie/bHbIX
MJIOCKOCTEN TpeTben

37

CaoticTBa napasuiesibHbIX II0CKOCTel: 00
OTpe3Kax MapasiebHbIX MMPSIMBbIX,
3aK/TFOUEHHBIX MEX[Y Tapa/uieIbHbIMU
TJIOCKOCTSIMU; O TTepeceueHnu MpsiMou ¢
JIBYMsI Tapasie/lbHbIMU T/I0OCKOCTSIMU

38

[ToBTOpeHue: TeopeMa ITudaropa Ha
TJIOCKOCTH




IToBTOpEHME: TPUTOHOMETPHUS

39 NPSIMOYTOJIbHOT'O TPeyroJIbHUKa

40 CroiicTBa Kyba 1 MpsiMOyTro/ibHOT0
rapasuiesienuriesa

41 Beruriciienue AyMH OTPe3KOB B KyOe U
NIPSIMOYT0JILHOM I1apasuiesienurie/e
[TeprnieHVKYASIPHOCTD MPSIMOU U TIJIOCKOCTH.

42 [Ipu3Hak neprneHUKy/ISIPHOCTH NIPSIMOY U
IJIOCKOCTH
[TeprnieHVKYASIPHOCTD MPSIMOM U TJIOCKOCTH.

43 [Ipu3Hak nepreHUKY/ISPHOCTH NIPSIMOW 1
TJIOCKOCTH
TeopeMa 0 Cyli1leCTBOBaHUH U

44 eJMHCTBEHHOCTHU MPSMOM, MPOXOAsIIen
yepe3 TOUKY ITPOCTPaHCTBA U
nepreH/IUKYISIPHOU K M/I0CKOCTH

45 [TnockocTy U nepneHAUKYIsIpHbIe UM
NpsiMble B MHOTOTPaHHUKaX

46 [1nockocTH U neprieHJUKY/IsIpHbIE UM
NpsiMble B MHOTOTPaHHUKaX

47 [Tepnenaukynsp u HaknoHHas. [locTpoeHue
MeprneHuKysipa U3 TOUKU Ha MPSIMYIO

48 [Tepnienukynsp u HaknoHHas. [locTpoeHue
nepreH/Kysisipa U3 TOUKW Ha NPSMYIO0

49 Teopema 0 Tpéx nepneHAUKYysipax (mpsmast
1 obpaTHast)

50 Teopema o0 Tpéx nepneHAUKYysIpax (mpsmast

1 oOpatHasi)




51

Yron Mexay CKpel1BaLMUCS TPSIMbIMU

[Touck neprieHAUKY/ISPHBIX MPSIMbIX C

52 TIOMOLLbIO TIepIIeH/IMKY/ISIPHBIX TVI0CKOCTeN

53 OpToronasnbHOe MPOEKTHPOBaHUe
[TocTpoeHue ceueHnii Kyba, MpU3Mbl,

54 TMpaBU/IbHOM MUPAMU/IbI C TTIOMOII[bIO
OpPTOTOHA/TbHOM MPOEKLIUU
[TocTpoeHue ceueHuii Kyoa, MPU3MBI,

55 TMpaBU/IbHOM MUPAMU/IbI C TTIOMOII[BIO
OpPTOTOHA/ILHOM MPOEKLIUU
CrMMeTpUs B IPOCTPAHCTBE OTHOCHUTETBHO

56 nockocTu. [Inockocty cummertpuii B
MHOTOTpaHHUKax

57 IIpu3Hak neprneHMKy/ISpPHOCTH NIPIMOY U
TIJIOCKOCTH KakK C/ie/ICTBMe CUMMeTPUH

58 [IpaBubHBIE MHOTOTPaHHUKU. Pacuér
PacCTOSIHUM OT TOYKU /10 TUVIOCKOCTH

59 [IpaBuibHBIE MHOTOIPaHHUKU. Pacuér
pPacCTOsTHUM OT TOYKH /10 TVIOCKOCTH
Crioco0bl OMyCTUTE TTePIIeH/JUKY/ISPbI:

60 CUMMETPHUS1, CIBUT TOUKH T10 MapasjiebHON
NpsIMOU

61 CzBur 1o HenapasieJbHOU MPSIMOH,
V3MeHeHVe PaCCTOSTHUN
KonTtposbHast pabora "B3anmHoe

62 pacrionoXkeHue MpsIMbIX U MJIOCKOCTeH B
IpocTpaHcTBe”

63 [ToBTOpEeHue: yroa Mexay npsaMbIMU Ha




64

IMMJIOCKOCTH, TPUT'OHOMETPHA B IIPOKU3BO/IbHOM
TpeyroJjibHruKe, Te0OpeMad KOCHMHYCOB

IToBTOpEHME: YyTO/I MEXIY
CKpeLMBaOLLMMUCS TIPIMBbIMU B
TIPOCTPaHCTBe

65

FEOMeTpI/IquKI/Ie MeTOAbI BEIUMC/IEHUA yIJld
MeXAy MpAMBIMHU B MHOI'OI'DAHHUKAX

66

67

[JByrpannsiii yroj. CBOMCTBO TMHEWHBIX
YTJI0B JBYTPAaHHOrO yTJjia
[TepnienuKynsipHble r10ckocTy. CBOMCTBA
B3aMMHO IepIieHAUKY/ISPHbIX M7I0CKOCTeH

68

[Ipu3HaK nepneHAUKYISIPHOCTH TIJIOCKOCTel;
TeopeMa O MIPSIMOU repeceueHus JBYX
MJIOCKOCTEN MeprieHIUKYJ/ISPHBIX TPeTheu
MJI0OCKOCTH

69

[TpsiMOyTO/BHBIN TIapasiienenunes; Kyo;
M3MepeHusi, CBOMCTBA MPSIMOYTO/IbHOTO
napasuiesiernuresa

70

71

72

Teopema 0 AraroHaau NpSIMOYTOJIbHOTO
napasiiesienumnesia v cyie[CTBUe U3 Heé

CrepeoMeTprueckye U MpUK/IaJHble 3aaul,
CBsI3aHHbI€ CO B3aUMHBIM PaCII0/I0KeHUEeM
MPSIMBIX M MJIOCKOCTH

[ToBTOpEHMeE: CKpeluBarolLecs MnpsiMbie,
rapa’iieJibHble TJI0CKOCTH B CTaHJapPTHBIX
MHOTOTpaHHUKax

73

[Napa mapasinebHBIX TJIOCKOCTeH Ha
CKPeIUBAIOLLUXCs TIPSMBIX, paCCTOSTHUE




MeX/1y CKpeL1BaroLUMUCS NPSIMbIMU B
MPOCTBIX CUTYaLIASX

Paccrosinre OoT TOUKU [0 IVIOCKOCTH,

74 paccTosiHue OT MPSIMOM /10 IJIOCKOCTH
Brruniciienne pacCTossHUNA MeXAy

75 CKPeLLUBAOLIMMUCS [IPSIMBIMU C IIOMOLL[BIO
NepreHMKY/ISIpPHOU MJIOCKOCTH
TpéxrpaHHblid yroJi, HepaBeHCTBa /151

76 TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TeopeMbl KOCUHYCOB U CUHYCOB [i/Is1
TPEXTPaHHOIO yrIja

77 OneMeHThI ChepruecKo reoOMeTpUH:
reofiesnyeckue JMHUU Ha 3emie

78 KonTponbHasi pabota "YT/bl ¥ pacCTOSTHUS"

79 CucremaTtu3sanus 3HaHUM "MHOrOrpaHHUK U
ero 371eMeHThbI"

80 [Iupamupa. Buasl nupamug,. I1paBunisHas
nipamuza

81 [Ipu3ma. [IpsiMast U HaK/IOHHAas [IPU3MBI.
[IpaBunbHag npusma

82 [Ipsimoli napasnnenenunes, NpsIMOYTO/IbHbIN
napasuiesienunes, Kyo6

83 Beinykiisle MHOrorpaHHuku. Teopema
Junepa
Breinykieie MHOrorpaHHuky. Teopema

84 Ouinepa. [IpaBubHbIe ¥ OMYIIPABUIbHbIE
MHOI'OTPDaHHUKHU

85 KonTponbHas pabota "MHOrorpaHHUKH"




86 [ToHsiTHe BeKTOpa Ha M/JIOCKOCTHU U B 1
TIPOCTPaHCTBe
87 CyMma BeKTOpOB 1
88 Pa3HOCTb BEKTOpPOB 1
89 [TpaBuno napannenenuvresa 1
90 YMHOXeHHe BeKTopa Ha YUCiI0 1
o1 Pa3noxxeHue BeKTOpa 10 6a31z1c3ur TPEX 1
BEKTODPOB, He JieXKallliX B OJHOW MJI0OCKOCTH
92 CkasisipHOe Tpou3Be/jeHre 1
93 BoruricsieHue yriia Mexxly BeKTOpamu B 1
MIPOCTPaHCTBe
94 [TpocrTeiiiive 3afaun C BEKTOpaMU 1
95 [Tpocreiimue 3ajauu C BEKTOPaMu 1
96 [TpocTetilvie 3ajaur C BEKTOpaMu 1
97 [Tpocreiimye 3ajauu C BEKTOPaMU 1
98 O0o00611eHre U CHCTeMaTH3alys 3HaHUH 1
99 O06o011IeHMEe U CUCTeMAaTH3alUs 3HaHUH 1
100 VToroBast KOHTpOJIbHast paboTa 1
101 WToroBast KOHTpoJIbHasi paboTa 1
102 O06o00611IeHMe ¥ CHCTeMaTH3alys 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KJIACC

Ko/muectso yacos O/IeKTPOHHbIE
Iata ¢ poBLIe
Ner/m  Tema ypoka Koutposeaeie  IIpakTiyeckue
Bcero u3ydeHuss  o6pa3oBaTe/LHEIE
paboThI paboThI
pecypcel
1 [ToBTOpeHue Temsl "KoopyHaThl BeKTOpa Ha 1
TJIOCKOCTU U B TIPOCTPAHCTBe"
9 IToBTOpeHue Temsl "CkaasipHOe 1
MpOU3BeeHre BeKTOPOB"
3 [ToBTOpeHue Temsl "BblunciieHue yria 1
MeXX/ly BeKTOpaMu B IIPOCTpaHCTBe"
4 [ToBTOpEHMEe TeMbl "YpaBHeHUe NIPSIMOH, 1
NpoXo/sLiel yepes iBe TOUKH"
c YpaBHeHHe IJI0CKOCTH, HOpMaJlb, YpaBHeHHe 1
IIJIOCKOCTH B OTPe3Kax
6 YpaBHeHue 17I0CKOCTH, HOpMaJlb, YpaBHeHVe 1
IIJIOCKOCTU B OTpe3Kax
7 BekTopHoe npon3BeieHne 1
8 JIvHeliHbIe HEPABEHCTBA, TUHENHOe 1
NporpaMMHpOBaHue
9 JIuHeliHble HepaBeHCTBA, JIMHEHOe 1
NporpaMMHpOBaHue
10 AHanuThuYecKre MeTo/pbl pacuéTa yria 1
MeXX1y IPSIMBIMM B MHOTI'OI'PaHHHKAaxX
1 AHanuThueckre MeTo/bl pacuéTa yria 1
MeXX1y TJIOCKOCTSIMA B MHOTOTPaHHUKAaX
12 ®dopmysia pacCTOSIHUS OT TOYKH 10 1




IJIOCKOCTH B KOOPpAWHATaX

HaxoxzeHre pacCTOSIHUM OT TOYKH 0

13
TIJIOCKOCTH B KyOe

14 HaxoxxgeHne pacCTOSTHMM OT TOYKU /10
MJIOCKOCTH B TIPAaBU/IbHOW MUpaMu/ie

15 KonTponbHast paboTa "AHanuTuueckas
reomeTpus"

16 CeueHHss MHOTOTPDaHHHUKOB: CTaH/IapTHBIE
MHOI'OTPDaHHUKHU

17 CeueHus1 MHOTOI'DaHHUKOB: MeTO/, CJIeI0B
CeueHrss MHOTOTPDAaHHUKOB: CTaH/JapTHBIE

18 IJIOCKOCTH, TepeceyeHust MpsIMbIX U
TMJIOCKOCTel

19 [TapasnnenbHbIe TIpsIMbIE U MJIOCKOCTH:
rapasjiesibHble CeueHus

20 [TapasnenbHbIe TIpsIMbIE U TJIOCKOCTH:
pacyéT OTHOLLIEHUM

71 [TapannenbHble NpsiMble U MJIOCKOCTU: YIJIbI
MeK/y CKPelLMBaLMMUCS MTPSMBIMU
[TeprieHaMKY/sIpHBIE TIPSIMbIE U MJIOCKOCTH:

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

73 [TeprieHaMKY/sIpHBIE TIPSIMbIE U MJIOCKOCTH:
TeopeMa O Tpex MeprneHuKYyJ/Isspax

24 [TepneHAUKySIpHBIE TIPSIMbIE U IJIOCKOCTH:
BBIUMCJIEHUS IJIVH B MHOI'OTPaHHUKAaX

25 [ToBTOpEHME: TI/1011IaA MHOTOYT OJIBHUKOB,




26

dhopMyJIBI 17151 TIUTOIAZie, COOOpaskeHusT
no/100ust

[ToBTOpEHUeE: TI/IOIIa [ MHOTOYT OJIbHUKOB,
dhopMyIIBI 17151 TIUTOIAZie, COOOparkeHHsT
rozo0us

27

[ToBTOpEHUeE: TI/IOIIa I MHOTOYTOJIbHUKOB,
bopMyJIbI /1S TIIOIIaIeH, COOOpaykeHUsT
rozo0us

28

29

30

[Tno1agy ceyeHUt MHOTOTPaHHUKOB:
T/I0IA/IA TIOBEPXHOCTeH, pa3pe3aHus Ha
YacTH, COOOpa)keHus1 OZ00Us
[Tno1a;y ceyeHUt MHOTOTPaHHUKOB:
T/I0Ia/IA TIOBEPXHOCTeH, pa3pe3aHus Ha
YacTH, COOOpa)keHus1 MOZ00Us

KonTtpospHast pabora "IToBTopeHue:
MHOTOTDaHHUKH, CeYeHHUs] MHOTOIrPDaHHUKOB"

31

O61BéM Tena. O6beM MPSIMOYTOILHOTO
niapasiiesienuresia

32

33

34

3agauu 00 yBoeHMM Kyba, 0 KBaipaType
Ky0a; 0 TPUCEKIUH yIJia
CrepeomMeTpuUeCcKHre 3a/jauM, CBSI3aHHBIE C
00BEMOM TIPSIMOYTO/TBHOTO
rapasiiesiernure/a

[MTpuKkIagHbIe 3a7jauk, CBSI3aHHBIE C
BBIUKMC/IEHHEM 00bEMa MPSIMOYTOJTbHOTO
rapasiiesiernure/ia

35

OO61EMm rpsiMoii IPU3MBI

36

CrepeomeTpuyecKre 3a/jaud, CBsI3aHHBIE C




BbIUMC/IeHHeM 00BEMOB TIPSIMOM TTPU3MBbI

[TpukasiHble 3a/jauu, CBSI3aHHbIE C 00bEMOM

37 TIPSIMOM TIPU3MbI
BbruricsieHre 06EMOB TeJl C TIOMOIIIBIO

38 orpeieiéHHOTO UHTerpana. O6BEM
HaKJIOHHOM NPH3Mbl
Bbruricsienre 06EMOB TeJl C TIOMOIIIBIO

39 orpeieIéHHOTO UHTerpana. O6BEM
MApaMU/bI

40 dopmysa 06béMa mupamuibl. OTHOIIEHHEe
00beMOB MUpaMuU/, C OOIIUM yTJIOM

41 dopmyna o6béma mupamubl. OTHOILIEHEe
00beMOB MIMpaMUZ, C OOIIUM YTJIOM

4 CrepeomeTpuueckue 3aJjauu, CBsi3aHHbIE C
00bEMaMK HaKJIOHHOU TIPH3MbI

43 CrepeomeTpuueckue 3aJjauu, CBsi3aHHbIE C
00BEMaMH TUPaMU/IbI
[TpuknazgHble 3aauu 110 TeMe "OObEMBI

44 Tesn", CBsI3aHHbIe C 00BEMOM HAKJIOHHOM
MPU3MBbI

4 [TpuknagHbie 3a7aun 1o TeMe "OOBEMBI

> Tes", CBsi3aHHbIe C 00BEMOM MUPaMU/IbI

46 [TpumeHeHne 00BEMOB. Brruncienue
PacCTOSIHUS 10 TIJIOCKOCTH

47 KonTponbHast pabota "O6béM
MHOTI'OrpaHHUKa"

48 [unvHgpuyeckast TOBePXHOCTb,

obpa3yrorye UINHAPUUeCKON




MOBEPXHOCTH

Humunzp. [Ipsmont KpyroBou LIUIUHAP.

49 [1owage MOBepXHOCTH LAIUH/PA

50 KoHuueckasi ToBepXHOCTb, 00pa3yroriye
KOHHYeCcKou rnosepxHocTy. Konyc

51 CeuyeHue KOHYCa IJIOCKOCTBIO,
rapa’ijieJibHOM MJIOCKOCTH OCHOBaHUS

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

53 [Tnowage 6OKOBOY TTOBEPXHOCTH U TTOJTHOMN
MOBEPXHOCTH KOHYCa

£4 [Tnoraab 60KOBOM TTOBEPXHOCTH M TTOJTHOM
MOBEPXHOCTH KOHYCa
CrepeomMeTpuuecKyre 3a/jaud Ha

55 JI0Ka3aTe/bCTBO U BBIUHCJIEHUE,
MOCTPOEHHEM CeUeHUH LUINHAPA, KOHyCa
CrepeomMeTpuuecKyre 3a/jaud Ha

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

57 [IpukagHble 3a7au, CBI3aHHBIE C
LUTMHIPOM

cg [IpukagHble 3a7au, CBA3aHHBIE C
LATMHAPOM

59 Cdepa u 1map
[TepeceueHue chepsl U 111apa C MI0CKOCTHIO.

60 Kacanue 1mapa 1 cepsbl I/10CKOCThI0. Bus u
n300pakeHue I1apa

61 [Tepeceuenue cepsl 1 111apa C MI0CKOCTHIO.




Kacanwue m1apa u cdepsl 10CKOCThI0. Bup u
n300paxeHue 11apa

YpaBHenue coepsl. [11o1aas chepol v eé

62 o
yacrey

63 Cummetpus chepsl U 111apa
CrepeoMeTpuuecKkye 3aauy Ha

64 [l0Ka3aTesbCTBO U BbIUMC/IEHUE, CBsI3aHHbIe
co cdepoii U 11apoM, MOCTPOEHUEM HX
CeueHu! TI0CKOCThIO
CrepeoMeTpuuecKye 3aja4uy Ha

65 [l0Ka3aTesbCTBO U BbIUMC/IEHUE, CBsI3aHHbIe
co cepoli U 111apoM, TTOCTPOeHHEeM UX
CeueHu! TI0CKOCThIO

66 [TpuknazsHble 3ajauu, CB3aHHbIe CO chepoit
Y 111apOM
[ToBTOpEHMe: OKPYKHOCTb Ha IJIOCKOCTH,

67 BBIUMCJIEHUS B OKPY>KHOCTH, CTaH/apTHbIe
no106ust

68 PasnmuHble KOMOWHAIMY Teq BpallleHus U
MHOI'OIDaHHUKOB

69 3amauu no teme "Tesia U MOBEPXHOCTH
BpalleHus"

70 3azauu 1o TeMe ""Tesia ¥ MIOBEPXHOCTH
BpareHus"

7 KoHTtposnbHas pabora "Tesa v moOBepXHOCTH
BpareHus"

7 O6wém tumHapa. Teopema 06 06BEMe

MPSIMOTO LIUIUHAPA




73

74

Bbrunicsienre 065EMOB TeJl C TIOMOIIIBIO
orpefieiéHHOrO UHTerpana. O6bEM KoHyca

[Tnoraayu 60KOBO U MOMHOM TOBEPXHOCTH
KOHyCa

75

76

77

78

79

80

CrepeomeTpuyeckue 3a/jauu, CBsI3aHHbIE C
BbIUHC/IEHEM 00BEMOB ITMJTMH/IPA, KOHYCA

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

OOBEM 111apa | 11apoBOTo cekTopa. TeopemMa
06 06BéMme 11apa. ITnomaas chepsbl.
CrepeomeTpuueckue 3aJjauu, CBsi3aHHbIE C
BbIUMC/IeHHeM 00BEMOB 111apa, IIapoBOTO
CermMeHTa U L1apoBOro CeKTopa

ITpuknagHble 3a1aun 1o TeMe "OOBEMBI
Ten", CBSI3aHHbIe C 00BEMOM IT1apa U
roaAbio cepol. COOTHOLIIEHUS] MEXAY
TIJIOIIAZIIMU TTIOBepXHOCTeH 1 00 bEMaMu
10/J00HBIX TeJ

[Too6HBIE Tesla B TPOCTPAHCTBE.
V3meHeHne 00bEMa Npy MOA0OUH.
CrepeoMeTpuuecKHe 3a/jauu, CBSI3aHHBIE C
BbIUHC/IEHEM 00BEMOB TeJT U TIIOIIa e
MoBepXHOCTel

KontponbHas pabora "TTnomaam
MOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX Te"

81

[BrkeHus nmpoctpaHcTBa. OToOpaXkeHHsl.
[BrkeHus v paBeHCTBO uryp. Obiiue
CBOMCTBA JABW)KEHUH




82

83

Buzbl aBYyKeHUH: Tapasiie/bHbIN MepeHoc,
LleHTpaJibHasi CUMMeTpHUs, 3epKa/ibHasi
CUMMETpHUSs1, TOBOPOT BOKPYT IMPSIMOM

ITpeobpa3oBanus ropob6us. [Ipsimas u chepa
Oiinepa

84

['eomeTprueckue 3a7iaun Ha MPUMEHEHUE
JIBIDKEHUS

85

86

87

88

KonTtposbHast pabota "BekTophI B
IpocTpaHcTBe”

O6ob6maroriee moBropenye 11 MoHATHN U
MeTOoZ0B Kypca reomerpun 10—11 Knaccos,
cucTeMaTHr3alus 3HaHu: "TlapaniebHOCTh
MPSIMBIX U TJIOCKOCTEM B ITPOCTpaHCTBe"

O6ob6maroriee moBropenye 11 MoHATHN U
MeTOZ0B Kypca reomerpun 10—11 Knaccos,
cUCTeMaTHr3alys 3HaHUi: "BeKTopbl B
MpOCTpaHCTBe"

O6oo0ratoriee moBTopeHye 11 MoHATHN U
MeTOoZ0B Kypca reomerpun 10—11 Knaccos,
cucTeMaTv3anus 3HaHWl: "BeKkTopsl B
MpOCTpaHCTBe"

89

O6ob6maroiijee moBTopeHue 11 moHATHN U
MeTo/I0B 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: "O6beM




91

MHOT'OTpaHHHKA"

O6oo0ratoriiee moBTopeHye 11 MOHATHN U
MeTo/I0B Kypca reometpum 10—11 Ksaccos,
cucTeMaTH3aLus 3HaHui: "Tlnoijaau
TOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX TeT"

92

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

93
94

WToroBast KOHTpO/IbHast paboTa

VToroBast KOHTpOJIbHasi paboTa

95

[ToBTOpEHUe, 0600ITIEHNE U CUCTEMATU3ALIUS
3HAHUM

96

97

98

WcTopusi pa3BuTHsi CTepeOMeTpUM KaK HayKu
1 eé poJib B Pa3BUTUU COBPEMEHHBIX
VMH)KeHEPHBIX U KOMITbIOTEPHBIX TEXHOIOTUI

WcTopusi pa3BuTHsi CTepeOMeTPUM KaK HayKU
Y e€ poJib B Pa3BUTUU COBPEMEHHbIX
VH)KeHEePHBIX U KOMIbIOTEPHBIX TEXHOIOTUM

VcTopusi pa3BUTHSI CTEpEOMETPUM KaK HayKH
Y eé poJib B Pa3BUTHUM COBPEMEHHbBIX
VH)XeHePHBIX U KOMIIbIOTEPHBIX TeXHOJIOTUI

99

I/ICTOpI/IH Pa3BUTHA CTEPEOMETPHUU KdK HAYKHU
u eé POJIb B pa3BUTHUM COBPEMEHHBIX
WH)X€HEPHBIX U KOMITbIOTEPHBIX TeXHOJIOTUH

100

I/ICTOI_)I/IH Pa3BUTHA CTEPEOMETPHUU KdK HAYKHU
U eé POJIb B pa3BUTHUH COBPEMEHHBIX
HNH)XE€HEPHBIX 1 KOMITBIOTEePHBIX TeXHOIOTUM




VicTopust pa3BUTHS CTepeOMeTPUU KakK HayKu
101 Y eé pojib B Pa3BUTUU COBPEMEHHBIX
VH)XeHEepPHBIX U KOMITbIOTEPHBIX TEXHOIOTUN

WcTopusi pa3BuTHs CTepeOMeTPUM KaK HayKU
102 Y eé poJsib B Pa3BUTHUU COBPEMEHHBIX
VH)XKEHEePHBIX U KOMITbIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

102







TTIPOBEPSEMEIE TPEEOBAHNA K PE3YJIBTATAM OCBOEHMA OCHOBHOM
OBPA30BATEJIbHOM ITPOTPAMMBI

10 KITACC
Koz -
ITpoBepsieMbie ripejMeTHBIE pe3y/bTaTbl OCBOEHNS OCHOBHOU
FIPOBEPIEMOTO o6pa3oBare/bHOE MPOrpaMMel cpeiHero obiero o6pa3oBaHusm
pesy/bTara
7 I'eomeTpus
7.1 OrnepupoBath MOHATUAMU: TOUKA, IpsAMasi, IJIOCKOCThb
7 [IpuMeHSATb aKCMOMbI CTEPEOMETPUM U C/Ie/ICTBUS W3 HUX IPU pelleHUur
' reoMeTpHUYeCcKHX 3ajiau
713 OneprpoBath MOHATHAMM: Napa/ule/IbHOCTb Y NepreHJUKY/ISPHOCTD MPSIMBIX
' 1 TUIOCKOCTeMH
74 KnaccuduiupoBath B3aMHOe pacriofioKeHHe TIPSMbIX W IIJIOCKOCTel B
' MIPOCTPAHCTBE
OnepypoBaTh TMOHSATUSIMU: [JBYTPaHHbINA Yroj, TPaHUA [ABYIPAaHHOTO YIIa,
7.5 pebpo ABYrpaHHOTO yTja, JIMHEWHBINM yroj ABYTPaHHOTO yTja, rpajycHas
Mepa JBYTrPaHHOro yrja
76 OneprpoBaTh MOHATHSMH: MHOTOTPAHHUK, BBINYK/bIA W HEBBINTYK/bIN
' MHOT'OTPaHHHUK, 3/IeMeHTbl MHOTOTDAHHUKA, MPaBU/IbHbIN MHOTOTPaHHHK
77 PacriosHaBaTb OCHOBHbBIE BH/bl MHOIOTDaHHUKOB (MMpamMuza, NpU3Ma,
' NIPSIMOYTOJIbHBIN TIapasIieienues, Ky0)
KnaccuduiupoBatb ~ MHOTOTDAaHHUKW,  BBIOMpasi ~ OCHOBaHWS ISt
7.8 K/accuurKaluu (BbIMYK/Ible M HEBBIMYK/Ible MHOTOTPaHHUKH, MpaBU/IbHbIE
MHOTOTPaHHUKH, MPsIMble ¥ HAaK/IOHHBIE [TPU3MBI, NTapasiieenumnesbl)
7.9 OrneprpoBath NOHATHUAMU: CeKylllas IJI0CKOCTb, CeueHue MHOI'OTPaHHUKOB
710 OOBSICHATbL MPUHLIMITEI TTOCTPOEHUSI CeUueHU MHOTOTPAaHHUKOB, MCIIOJb3YS
' METO/| CJIe/[0B
CTpouTb CeuyeHUs] MHOTOTPAHHUKOB METOJOM  CJIe[iOB,  BBIMIOJIHATh
7.11 (BBIHOCHBIE) TIJIOCKHE YePTeXXH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYD: BUT
CBepxy, cOOKy, CHU3Y
Permrath 3a7iaun Ha HaXOXK/IeHHe TeOMeTPUUYeCKUX BeJIMUYMH T10 00pasijam Wiu
aZropyMTMaMm, MpUMeHsisi U3BeCTHble aHaUTUUeCKWe MEeTO/bl TPU pelleHuu
7.12 CTaHJapTHBIX MaTeMaTU4YeCcKuX 3a7a4 Ha BbIUYMCJIEHHWE PACCTOSTHUM MeXZy
JBYMsI TOUKAMU, OT TOUKM [0 TIPSIMOMN, OT TOUKWJO TJIOCKOCTHU, MEXIY
CKpeIlHBaOIAMHUCS TIPSIMBIMHU
Pemrath 3a7iaun Ha HaXOX/IeHHe TeOMEeTPUUYEeCKUX BEIMUYMH T10 00pasijam Wiu
713 aZiropyMTMaMm, MpUMeHsisi U3BeCTHble aHaUTUUeCKWe MEeTO/bl TPU pelleHuu

CTaHAAPTHBIX MdaTeéMdaTUUeCKHX 3d/lda4 Hd BbIUMC/IEHHWEe YIJIOB MexXay
CKpelMBalOIUMUCA TIPAMBIMH, MEXIAY HpﬂMOﬁ N TIUVIOCKOCTBHO, MeXAy




IIJIOCKOCTSIMH, [IBYTPaHHbBIX YIJIOB

BbIunc/ite 06bEMBI U TINIOLA/IA TTOBEPXHOCTeM MHOTOTPAaHHUKOB (TIPH3Ma,

7.14 nipaMyjia) C mpuMeHeHHeM (OPMYJ, BBIUUC/ISITb COOTHOLLIEHUS MEeXAY
TUIOIIAZISIMU TIOBEPXHOCTEH, 00bEMaMU TIOZJ0OHBIX MHOTOIPaHHUKOB
715 OnepupoBarth MOHATUSIMU: CUMMETPUs B IIPOCTPAaHCTBE, LIEHTP, OCb W
' MJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTb CUMMETPUU (DUTYPbI
V3BnekaTh, TIpeoOpa3oBbIBAaTb W HWHTEPIPETUPOBaTh HMH(MOPMAIUMIO O
7.16 MIPOCTPAHCTBEHHBIX T'eOMETPUUECKHUX (uUrypax, TMpe/CTaB/leHHYI0 Ha
yepTekax U pUCYHKax
[TpumeHsITb TeomeTpuueckue (akThl [/ pelleHUs CTepeoMeTpUUecKuX
7.17 3a/layu, IMpeArIo/araroljux HeCKOJbKO I1aroB pelleHus, eCId YC/I0BUS
TIpUMeHeHusI 3a/laHbl B sBHOM (hopMe
718 [IpuMeHATH TIpOCTeMllIMe TMpOrpaMMHble CpPeACTBa W 3/IeKTPOHHO-
' KOMMYHHKAaIL[MOHHbIE CHUCTEeMbI MIPU peLlIeHNH CTepeOMeTpPUUeCKrX 3a/jau
719 [TpuBofUTE TIpUMeEpPHI MaTeMaTHUYeCKUX 3aKOHOMEpDHOCTeld B TMpUpojie U
' JKW3HM, pacrio3HaBaTh NPOsIB/IEHHE 3aKOHOB TeOMeTPUU B UCKYCCTBe
[IpyMeHATb TONy4YyeHHble 3HaHWS Ha TIPaKTHKe: aHaJIUu3WpOBaTh peasibHble
CUTYyallUM YU MIPUMEHSITh U3yueHHble MOHSATUS B TIpPOLiecce MOMCKA pelleHus
MaTeMaTHueCKu C(HOpMy/IMpOBaHHOHN TPo0/ieMbI, MO/I€TUPOBATh peabHbIe
7.20 CMTyallUM Ha $3blKe TeOMeTpPUM, MCC/Ie0oBaTh ITOCTPOEHHbIE MOZJeIu C
WCTIOIb30BaHUEM T'eOMeTPUUeCKUX TMOHSITUM W TeopeM, arirapara anareOphl,
pelaTh NpakTAYecKue 3a/lauk, CBsi3aHHbIe C HAXOXKJeHUeM reoMeTpUUeCKux
BeJINUMH
11 KJTIACC
Kop v
IIpoBepsieMeie rpeMeTHEIE pe3y/IbTaTbl OCBOEHUsS] OCHOBHOM
FIPOBEPSEMOrO o6pa3oBare/bHO# MPOrpaMMeI CpeiHero obiero 06pa3oBaHUs
pesy/bTara
6 I'eomeTpus
OmnepupoBaTh TMOHATHUSAMM: LIAMHAPUYECKas ITIOBEPXHOCTb, 00pa3ymolue
6.1 LAJMHAPUUECKOW TIOBePXHOCTH, LW/JUHAD, KOHWYeCKass TIOBEePXHOCTb,
oOpa3yrolye KOHUUEeCKOH TTIOBEPXHOCTH, KOHYC, cheprueckasi TOBEPXHOCTb
6.2 Pacrio3HaBaTh Tena BpailjeHus (LUAIMHAP, KOHYC, cdepa U 111ap)
6.3 OOBSICHATH CTIOCOOBI MTO/TyYeHUsI TeJl BpallleHusI
6.4 KnaccuduimpoBath B3aMHOe pacrio/ioykeHue cepbl U TJI0CKOCTU
OnepupoBaTh MOHATHUSMMU: LIAPOBOU CErMEHT, OCHOBAaHME CerMeHTa, BbICOTa
6.5 CerMeHTa, LI1AapOBOM C(JIOW, OCHOBAaHMWE IIApOBOr0 C/10S, BbICOTA LIAPOBOrO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbrunciasite  00bEMBI M TUIOIIAAM  TIOBEPXHOCTeM Tejl  BpallleHus,




reoMeTpUUYeCcKHX TeJsl C IpuMeHeHreM (HOpMYy

6.7

6.8

OnepupoBaTh TOHATUSAMH: MHOTOTPAaHHHWK, BITMCAHHBIM B cdepy U
OTMMCAHHBIM OKO/0 cdepbl, cdepa, BIMUCAHHAs B MHOTOTPAHHUK WU TEJIO
Bpall[eHUsI

BbIUKC/IATE COOTHOIIEHHWS MEX[Y IUIOIIAZsMKM MOBEPXHOCTel U 00bEMaMu
NOI00HBIX Tej

6.9

N300paxaTh H3yuaeMble (QUIYpPbl OT DYKHM W C TIPUMEHEHHEM IPOCTBIX
YepTEKHbIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImosHATE  (BBIHOCHBIE) IUIOCKHWE YepTeXXUM M3 PUCYHKOB IPOCTHIX
00bEMHBIX (GUryp: BHJ CBepxXy, COOKy, CHU3Y; CTPOHTb CeUeHUs Tesl
BpallleHNs

V3BnekaTb, MHTepIpeTHpOBaTb U IpeoOpa3oBbBaTh MH(OpPMaLKI0 O
NIPOCTPAHCTBEHHBIX TeOMeTpUUecKuXx (urypax, IpeJCTaB/IeHHYIO Ha
yepTe)kax U pUCyHKax

[TpumeHsiTH TeoMeTpruyeckue (HaKThl [jisi pelieHUs] CTepeoMeTpUUeCcKUX
3a/jau, TIPeATO/Iarall[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 YMC/I0, OOBSCHATb, KAaKUMU CBOWCTBAMH OHH
obmajaroT

[TpuMeHSTH MpaBUIIO Napasliesnenurea Npy C10XKeHUU BeKTOPOB

6.16

OHepI/IpOBaTL MOHATHUAMU: NE€KAPTOBBI KOOPDAWHATLI B IIPOCTPAHCTBE, BEKTOD,
MOAYJ/Ib BEKTODd, PABEHCTBO BEKTOPOB, KOODAWHATHI BEKTOPA4, YI'OJl MeXOy
BEKTODaMH, CKdJ/JIApDHOE€ [IIpOM3BE€AeHHE BEKTOPOB, KOJ/IZIMHE€ApHbIE U
KOMII/IaHdPHEI€ BEKTOPEI

6.17

6.18

6.19

Haxoautb cyMMy BEKTOPOB U TIpOM3Be/jeHre BeKTOpa Ha UKC/I0, YTOJl MEXAY
BEKTOpaMH, CKa/sipHOe TpOu3Be/leHre, pacK/iaJbiBaTh BEKTOpP 10 ABYM
HEeKOJIJTMHeapHbIM BeKTOpaM

3ajaBaTh MJIOCKOCTb YpaBHEHHWEM B [IeKapTOBOM crCcTeMe KOOpAWHAT

PelaTh mipocTelilliie TeoMeTpUUeCKHe 3a/laud Ha NpHMeHeHWe BeKTOPHO-
KOOpPAMHATHOTO MeToja

6.20

Pemnath 3ajaud Ha [I0Ka3aTe/JbCTBO MaTeMaTHMUeCKUX OTHOIIEHMH M
HAXOXKJEHWe T'eOMETPUUECKUX BEJMUMH 110 00pa3liaM WM ajJropuTMam,
TIPUMEHSIST U3BECTHBIE METO/IbI TTPU PEIIIeHUH CTaHZAPTHBIX MaTeMaTUUeCKHX
3ajau

6.21

6.22

[lpuMeHsTh MpOCTelilllie MpOrpaMMHble CpeACTBA W 37eKTPOHHO-
KOMMYHUKAIJMOHHbIE CUCTEMbI IIPU pellleHnH CTePeoMeTpUYeCcKUX 3a/au

[TpvBOAWTE TIpHUMepbl MaTeMaTUUeCKMX 3aKOHOMEDHOCTeld B TIpUpOfe U
)KU3HM, PACIl03HABATh NPOSIB/IEHUE 3aKOHOB reOMeTPUU B UCKYCCTBe

6.23

HpI/IMEHHTB IMMOo/Iyue€HHbI€ 3HAHUA Ha TIPAKTHUKE. daHA/IM3WMPOBATH ped/ibHbIE




CUTYalluu U MPUMEHSITh U3yuyeHHbIe MOHSTUS B TIPOLjecce TOUCKa pellieHus
MaTeMaTHuecKu c(opMy/supoBaHHOM TpobJsieMbl, MO/Ie/TMPOBATh peasibHble
CUTyallMd Ha si3blke TeOMeTPUM, WCCIe[oBaTh IOCTPOEHHbIe MOJENN C
WCTIOIb30BaHHEM TIeOMeTPUYeCKUX TOHSITUM M TeopeM, armapaTa anreOpel,
pellaTh MpaKTUYeCKHe 3a/jauu, CBs3aHHbIe C HAXO0XK/IeHHEeM TeOMeTPUUeCKUX
BeJTMUMH




I[TPOBEPAEMBIE OJIEMEHTBI COOEPXKAHUA

10 KJITACC

Kop,

HpOBEpHEMLIﬁ 3JIEMEHT COZEP>KdHMSs

I'eomeTpust

7.1

7.2

OcHOBHbIE TIOHATHSL CTepeoMeTpUM. ToOuka, MpsMasi, IUIOCKOCTb, MPOCTPaHCTBO.
[TousiTvie 06 aKCMOMaTUYeCKOM TIOCTPOEHUU CTePeOMeTPHH: aKCHOMBI CTEePeOMeTPUH U
CJ1e[iCTBUS U3 HUX

B3anMHoe pacriono)xeHue TIPSIMbIX B TIPOCTPAHCTBeE: TepeceKarolecs, rapasie/ibHble
W CKpeluBaroluecs TipsMble. [lapasielbHOCTb TIPSIMBIX U TVIOCKOCTeH B
MPOCTPAHCTBe: Tapasuie/ibHble TIpsiMble B TIPOCTPAHCTBE, TApa/lie/IbHOCTh TPEX
MpSIMBIX, TIApa/Ie/IbHOCTh TPSAMOM W TJIOCKOCTH. YTJIBIC —COHArpaB/IeHHBIMU
CTOPOHAMHU, YTOJ MEXy TPSMbIMU B TIpOCTpaHCTBe. Ilapasiie/ibHOCTb TIIOCKOCTE:
napasiiefibHble TIJIOCKOCTH, CBOWCTBAa TapasuieNbHbIX IyIocKocTeld. [Ipocreiiiue
MPOCTPaHCTBeHHbIe (UTYypbl Ha TUIOCKOCTH: TeTpasfAp, KyO, Tapasenenuren,
TOCTPOeHUe CeueHu

7.3

7.4

[TeprnieHJUKY/NIAPHOCTL TMPSIMOM U IUJIOCKOCTH: IepIeHJUKY/spHble TMpsIMble B
MPOCTPaHCTBe, MpsIMble Tapasule/ibHble W MepreHJUKY/IsApHble K MJIOCKOCTH, MPU3HAK
MepHeHVKY/IIPHOCTA NPSAMOM U TUIOCKOCTH, TeopeMa O NMPsSIMOU INepreHJuKYJISIPHOU
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJl MEXXAY MPSIMOM M IJIOCKOCTBIO, IBYTPaHHbIN
yTroJI, TMHeHHBbIN yroJ BYrpaHHOro yria. [leprneHANUKY/sp ¥ HaK/IOHHbIe: pacCTOsIHUe
OT TOYKH /10 NJIOCKOCTH, PaCCTOSIHUE OT MPSIMOM [10 TJIOCKOCTH, MPOEKLKs (PUryphl Ha
M7I0CKOCTh. [leprneHUKY/ISIpPHOCTb MJIOCKOCTeN: MPU3HaK MepreH/MKY/IsIPHOCTH JIBYX
nockocTel. Teopema 0 Tpéx neprieHAUKYy/sipax

[ToHsiTie MHOTOTpaHHMKA, OCHOBHBbIE 3/IeMEHTbl MHOTOTDAHHHMKA, BBIMYK/ble U
HEeBBbIMYK/Ible MHOTOTDAaHHMKM, pa3BéPTKAa MHOrorpaHHuka. Ilpusma: n-yrosjbHas
npu3Ma, TpaHU W OCHOBaHWS TMPHU3MbI, TIpsMasi U HaK/JIOHHAs TPU3Mbl, OOKoBas
T0JIHasi TIOBePXHOCTh Mpu3Mbl. [lapannenenurnesi, MpSMOYTOJ/bHBIN Napasiesenumnes u
ero csoicTBa. ITupamuga: n-yronbHas nuvpamuzia, TpaHU U OCHOBaHWE MHPaMU[BbI,
OoKOBasi M TIO/HAsi TMOBEPXHOCTh TMUPaMU/bI, TIPAaBWIbHAs W YCEeUEHHasl MUpaMHja.
OneMeHTbl TpuU3Mbl U nNupamubl. [IpaBWibHbIE MHOTOrpaHHUKW: IIOHSATHE
MPaBWIbHOTO MHOIOIDaHHMKA, IpaBW/IbHasg I[pU3Ma M [paBU/bHAas NHUpaMU/a,
TpaBWIbHAs TPEYro/ibHas TTMpaMK/ia ¥ TIPaBU/IbHBIN TeTpasp, Ky6. [IpeacraBienve o
MpaBWIbHBIX MHOTOTDAHHMKAX: OKTas3Zp, [JoJeKasAp U wukoca3apyrue CeueHus
TIPU3MBI U TTUPAMU/IbI

7.5

CI/IMMQTPI/IH B MPOCTPaHCTBE: CUMMETPHUA OTHOCHUTE/IbHO TOYKH, HpHMOﬁ, TTJIOCKOCTH.
O1eMEHThI CMMMETPUU B MUpaMHax, Mmapasuienenurendx, MpaBU/IbHBIX
MHOTr'OrpaHHUKax

7.6

Brelurc/ieHe 37eMeHTOB MHOTOTDAaHHMKOB: PpEOpa, AuaroHanu, yribl. Ilnomjags
OOKOBOI TTOBEPXHOCTH U TIOJTHOW TTIOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIA/[b OCHOBAHUH,




TeopeMa 0 GOKOBOU ITOBEPXHOCTH TPSIMOU MPHU3MBbI. [11o11a1b G0KOBOY TTOBEPXHOCTH U
MOBEPXHOCTY TpaBU/IbHON MHWpaMH/bI, TeOpemMa O TUIOIIay YCEeUEHHOM IMUPaMUJBbI.
[TonsiTre 06 06béMe. O6BEM MMPaMU/bI, TIPU3MBI

7.7

[Togo6HBIe Tena B mpocTpaHcTBe. COOTHOIIEHUSI MEXAY TIIOMIAZASIMA TTIOBEPXHOCTEH,
00BEMaMH MOOOHBIX TesT

11 KJIIACC

Kopg
6

ITpoBepsieMblii 3/IEMEHT COZEPKaHHUA

I'eomeTtpust

6.1

LunvHapuyeckasl MOBEPXHOCTh, 00pa3yroliye [WIHHAPUUECKONW TOBEPXHOCTH, OCh
L[WIMHAPUYECKOW TIOBEPXHOCTH. LIWIMHAP: OCHOBaHWS W OOKOBas MOBEPXHOCTh,
obpa3yroliiast U 0Ch, M/I0IIab O0OKOBO U MOJTHOM MTOBEPXHOCTH

6.2

KoHunueckasi ToOBepXHOCTb, 00pa3yroliiie KOHUUEeCKOH MOBEePXHOCTH, OCh M BepIIIMHA
KOHUYeCKOW MoBepxXHOCTH. KOHyC: OCHOBaHMe W BepIIMHA, 0Opa3ymomias U OCh,
nyomazb OOKOBOM M TOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYyC: oOpasyrolue u
BBICOTA, OCHOBAHHSI U OOKOBast TOBEPXHOCTh

6.3

6.4

Cdepa u 1map: LeHTp, paguyc, AUameTp, TUIOLab TIOBEPXHOCTH chepbl. B3aumHoe
pacrnionoykeHre cepbl M TUIOCKOCTH, KacaTeslbHasi TUIOCKOCTb K cCdepe, TUIOMIAb

cdepsl
W306parkeHHe Tes BpalljeHUs Ha IIOCKOCTH. Pa3BépTKa LU/IMHApPA U KOHYyCa

6.5

KOM6I/IH{:1L[I/II/I TeJI BpallleHHWs U MHOI'OI'PaHHUKOB. MHOFOFP&HHI/IK, OITMCAHHBIM 0KOJIO
C(i)epbl, C(i)epa, BIMMCAHHASA B MHOT'OI'PAHHUK, WJIN T€/I0 BpAdllleHUA

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

IMTofo6HbIe Tesla B ipocTpaHcTBe. COOTHOILIEHHUST MEXK/Y TUIOIIAIIMUA TTOBEPXHOCTEH,
00BEMaMH MTOZ0OHBIX TeJT

CeueHusi 1wIMHApa (Mapa/ule/lbHO W TEepHeHJUKY/ISIPHO OCH), CeUeHuss KOHyca
(mapasiesTbHOE OCHOBAHUIO U TTPOXO/IsAlliee Uepe3 BepIINHY), CeueHHUs I1apa

6.9

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

6.10

[IpsMoyronbHasi CUCTEMa KOODJWHAT B TIPOCTpaHCTBe. KoopAWHATBI BeKTOpa.
[Mpocrefitme 3a7aud B KOOpJAWHATax. YTon Mexay Bekropamu. CkassipHoe
NpOM3Be/ieHre BEKTOPOB. BbIumc/ieHWe yriioB MeX[y TpPSIMBIMU U TIJIOCKOCTSIMU.
KooprHaTHO-BEKTOPHBIM MeTO/, TPH pellieHUH TreOMeTPUUecKrX 3ajau




I[TPOBEPSIEMBIE HA EI'D ITO MATEMATHUKE TPEBOBAHWS K PE3YJIbBTATAM
OCBOEHMA OCHOBHO! OFPA30BATEJIbHO¥ ITPOI'PAMMEI CPETHETO OBIIIET'O
OBPA3OBAHUSA

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

Bnamenvie MeTojaMHM /10Ka3aTeslbCTB, aJTOPUTMaMM peIleHusl 3ajau;
yMmeHue (OpPMY/IMpPOBaThL U OMNEpUPOBaTh TIOHATUSIMU: OIpejie/ieHue,
akCMoMa, TeopeMa, CJie/ICTBHe, CBOMCTBO, TpHU3HAK, [0Ka3aTesbCTBO,
paBHOCH/IbHBIE (DOPMYIUPOBKHU; MPUMEHSTh UX; yMeHHe (opMyJIHMpOBaTh
oOpaTHOe ¥ TPOTUBOIIOJIOKHOE YTBEP)KJeHWe, TIPUBOJUTH TMPUMepbl U
KOHTPIIPUMEPLI, UCMO/b30BaTh METOJ, MaTeMaTUuecKOW WHAYKLIUU;
TIPOBO/IUTH [IOKa3aTesibHble PACCYKAeHHs TIPU pellleHuH 3ajau, OljeHUBaTh
1 JIOTUYECKYI0  TPaBUIbHOCTh  PacCyX[eHWM; yMeHHe  OIepUpoBaTh
TIOHATUSIMA: MHO’KECTBO, TTOJIMHO>KECTBO, OTepaljid Haji MHO>KeCTBaMHU,;
yMeHMe UCI0/Ib30BaTh TeOPETUKO-MHOXKeCTBEHHBIM armapaT AJis OMUCaHUsI
peasibHbIX TIPOLIECCOB U SIBJIEHUW W TIPDU peIlleHUH 3a/lay, B TOM YKC/ie U3
JPYrUX y4yeOHBIX TIPeJMETOB; YMEHHEe OMNepUpOBAaThb MOHATHSIMU: rpad,
CBSI3HBbIM rpad, AepeBo, LUK/, rpad Ha TUIOCKOCTU; yMeHHe 3aZaBaTb U
OTUChIBAaTh TPadbl Pa3IUUHBIMU CIIOCOOaMH; MCII0/Ib30BaTh rpadbl Mpu

pellleHny 3aau

YMeHue ornepupoBaTh MOHATHSIMU: HaTypaJbHOE YHC/IO, Liesioe YMUCJIO,
CTeleHb C 1ie/IbIM T0Ka3aTesieM, KOpeHb HaTypa/bHOM CTereHH, CTeleHb C
paLMoHaNbHbIM TOKa3areseM, CTeleHb C JeHCTBUTEeNbHbIM I10Ka3aTeseM,
jgorapu@m uyMc/a, CUHYC, KOCMHYC W TaHreHC TIPOM3BOJIBHOTO YMCIIA,
OCTaTOK MO MOZYJII0, palMOHalbHOe YHWC/IO0, MppaljMOHaIbHOE YMCJIO,
MHO)KeCTBA HAaTypa/ibHbIX, Lle/bIX, PpalWOHA/NbHBIX, [AelCTBUTEIbHbIX
yices; yMeHUe WCIO0/b30BaTh MPU3HAKU /1eTMMOCTH, HaUMeHbIINKA 00Iui
2 JeuTeNlb W HavMeHblllee o00ijee KpaTHOe, anaropuT™M EBkawzga mpu
pellleHrH 3a/jay4; 3HAKOMCTBO C pa3/IMYHbIMU MO3ULIMOHHBIMUA CHUCTEMAaMH
CUWCJ/IEHUST; YMEHHUE BBITTO/IHATh BBIUMC/IEHHE 3HAUeHUHM U TIpeoOpa3oBaHust
BBIDa)KEHUM CO CTemeHsSMU W Jjorapudmamu, Tipeobpa3oBaHusi ApobOHO-
pallOHa/NbHbIX  BBIp@KEHWW;  yMeHuWe  OMepyupoBaTh  MOHSATHSMHU:
1oC/Ie/loBaTelbHOCTb, apu(meThueckass IMpOrpeccysi, reoMeTpUuecKas

nporpeccrsi, OecKoHe4YHO yObIBaroIlas TreoMeTpUYecKasi IPOrPeccus;

YMeHHe 3a4dBdTb I10C/1€40BaTe/JIbHOCTH, B TOM 4HC/JIe C TIIOMOLILIO




PEKYpPPeHTHbIX (hOpPMyJI; yMeHHe ONepupoBaTh MOHSATHSIMU: KOMILIEKCHOE
UYUC/IO0, COMNpPSDKEHHbIE KOMIUIEKCHBbIE UMC/Id, MOAYAb W apryMeHT
KOMIIJIEKCHOTO ~ yucia, ¢opMa  3aldCd  KOMIUIEKCHBIX — UHMCen
(reomeTpuuecKas, TPUTOHOMETpUUYECKass W anrebpauueckas)); yMeTh
TIPOM3BOUTL apudMeTHUecKue [eHCTBUSI C KOMIUIEKCHBIMU UHWC/IaMU;
MPUBOJUTHL MPUMepbl UCMOJIb30BaHUSI KOMIIJIEKCHBIX UMCes; OlepHupOoBaTh
MOHATUSIMUA:  MaTpuua 2%X2 u  3X3, onpejenuTenb  MaTpULIbI,

reOMeTPUUECKUI CMBIC/T OTIPeZie/TUTE s

YMeHue OrepupoBaTh TOHATUSMH: Ppal[dOHa/bHbIE, HppPAlOHA/IbHBIE,
ToKa3aTelbHble, CTeTleHHble, JiorapupMuUecKie, TPUTOHOMETPUYeCcKre
ypaBHEHHsI Y HEPaBEeHCTBA, UX CUCTEMbI; YMEHUE OITIePUPOBATh TOHATHUSIMMU:
TOXKIECTBO, TOXKJEeCTBeHHOe TpeoOpa3oBaHKe, ypaBHeHHe, HepaBeHCTBO,
CHCTeMa YpaBHEHUH W HEpaBeHCTB, PABHOCW/ILHOCTb YpaBHEHWH,
HEpaBeHCTB W CHUCTeM; yMeHHe pelllaTb YpaBHEHHWs, HepPaBeHCTBa U
CHCTEeMBbI C TIOMOLIbIO pPa3/IMYHBIX TPUEMOB; peIllaTh ypaBHEHMS,
HepaBeHCTBA U CHUCTeMbl C TlapaMeTpOM; TPUMEHSATb ypaBHEeHUs,
HEepaBeHCTBAa, X CHCTEMBI /IJIs1 PeIIeHUs] MaTeMaTUUeCKUX 3aZiau U 3aJau 13

Pa3/IMYHBIX 00J1acTell HayKU U peabHOM >KU3HU

YMeHre onepupoBaTh TMOHATUAMU: (YHKLUS, UYETHOCTb (DYHKLMH,
MepUoJMYHOCT (YHKLIMM, OrpaHUUeHHOCTb (YHKLMHM, MOHOTOHHOCTb
¢byHKIMH, 5KcTpeMyM (yHKUMH, Haubosblilee M HavMeHblllee 3HaueHWs
(yHKLMM Ha TIPOMEeXKyTKe, HerpepbiBHasi (yHKLMs, aCUMIITOThI rpaduka
(yHKUMY, TepBasi U BTOpas NPOM3BOJHAs (YHKLMM, FeOMeTpUUecKuil 1
¢u3nyeckuii CMBICI TIPOM3BOJHOW, TepBoOoOpa3Hasi, Orpe/enéHHbIN
VHTerpasa; yMeHue HaxOJWTb aCUMNOTOThl rpaduka (QYHKLMM; yMeHue
BBIUMC/ISITH TIPOU3BO/JHBIE CYMMBbI, TIPOU3BE/I€HUS], UaCTHOTO U KOMITO3ULIUK
(GyHKIUIM, HaXOAWThb ypaBHeHHe KacaTellbHONW K rpaduky QyHKUWU;
yMeHue HaxOo[UTh TPOU3BOJHbIE 3/IeMEeHTapHbIX (QYHKIMM; yMeHHe
VCTO/b30BaTh TPOM3BOJHYIO /ISl WCC/Ie[oBaHUsl (DYHKLMW, HaxOoAWUTb
Haubosiblllie YW HavWMeHbllMe 3HaueHUs1 (DYHKIUM; CTPOUTH TrpaduKu
MHOTOY/IEHOB C MCII0/Ib30BaHMEM arlfapata MaTeMaTH4yeCcKOro aHasu3a;
NIPUMEHSITh TIPOM3BOJHYIO [/Ii HaXOXKJeHWs HaWIyulllero pelleHusi B
NIPUK/IaIHbIX, B TOM YHC/e COLMaJbHO-3KOHOMHUECKUX U (PU3NUeCKUX
3a/jauax; HaxOAWThb TJIOMAAU U 00BbEMBI (PUTYD C TOMOIIbIO MHTerpasa;
NIPUBO/IUTh TIPMMeEpPbl MaTeMaTUYecKoro MO/|eIMPOBaHUsl C TIOMOLLbIO

I depeHIMATbHBIX YPaBHEHUI




YMeHMe oreprpoBaTh MOHATUSAMU: rpapuk (GyHKLMM, obpaTHas QyHKLus,
KOMMOo3uLusi (QYHKUWH, JuHelHas (GyHKUYs, KBajpaTuuHas (GYyHKLWS,
paluoHanbHass QYHKLMS, CcTerleHHass GYHKLUS, TPUTOHOMEeTpUUecKue
¢byHKIMM, oOpaTHBIE TPUTOHOMeTpHUYecKue (YHKLMM, TOKa3aTesibHas U
norapudmvuueckasi GyHKLMM; YMeHWe CTPOUTh TrpadyKu M3yUYeHHbIX
(YHKILMI, BBITIOMHATE TIpeoOpa3oBaHus rpadmMKoB (hyHKLMH, UCTIOMb30BaTh
rpauky AJisi U3ydyeHUs MpOLieCCOB M 3aBUCUMOCTel, TP pellieHny 3a/au
U3 Pyrux yueOHBIX TIPeIMETOB U 3aJau W3 peaybHOM >KW3HU; BbIpaKaTb
(opMysiaMM 3aBUCHMOCTH MEXX/Y BeJTMUMHaMM; HCII0/Ib30BaTh CBOMCTBA U
rpa¢puku GyHKUMMA 71 pellieHWs YpaBHEHMi, HepaBeHCTB M 3ajiau C
napaMmeTpamy; H300pakaTb Ha KOOp/WMHATHOM TIIOCKOCTM MHOXKeCTBa

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

YMeHue pellaTb TeKCTOBble 3a/laud pa3HbIX TUIOB (B TOM 4YMC/Ie Ha
TIPOLIEHTHI, ZI0JIM W YaCTH, Ha JBWKeHHWe, paboTy, CTOMMOCTb TOBApOB U
yCJIyT, HaJIOTH, 3aJjaud U3 00/1acTH yrpaBjeHUsl JTUUHBIMA U CeMeHHBIMU
(vHaHCaMK); COCTaB/SATh BBbIpAXKEHUS], ypaBHEHUS, HepaBeHCTBA U UX
CUCTEMBI TI0 YCJOBUIO 3aJjlauM, HWCCAe[0BaTh IOJy4eHHOe pelleHue u
OLIeHWBATb TIPaBZAOIOJO00HOCTh pe3y/bTaTOB; yMeHHEe MO/IeTMPOBaTh
peasibHble CUTyalluM Ha sI3bIKe MaTeMaTUKH; COCTaBJ/ISITb BbIpa)KeHUS,
ypaBHeHHs, HepaBeHCTBa U UX CUCTEMBI 10 yCAOBUIO 3a/lauk, UCC/Ie[0BaTh
TOCTPOEHHbIE ~ MOZEIM C  WCIIO/b30BaHMEM  ammapaTa  ajareOpbl,

VHTepNpeTUpPOBaTh NOYUYeHHBI pe3y/IbTaT

YMeHue omnepupoBaTh TMOHITUSIMU: CpefiHee apudmeThueckoe, MeuaHa,
HauOosblllee ¥ HauMeHblllee 3HAUEeHHs, pa3MaxX, AUCIepCHs, CTaHJAPTHOe
OTKJIOHEHWe YHC/IOBOro Habopa, yMeHWe W3BjeKaTb, WHTEPIPETHPOBATh
WH(OpMaIMIO, TIPe/CTaB/leHHY0 B TabiWijaxX, Ha JuarpaMmmax, rpadukax,
OTPa’Karolllyl0 CBOWCTBA peasibHbIX TPOLECCOB U SIBJIEHUM; TpeCTaB/IsATh
WHpOpMaLMI0O C TOMOINBI0 TaO/MWI] W  JAuWarpamMM; KCC/IeI0BaTh
CTaTUCTUYECKUe JlaHHble, B TOM UHWC/e C TpUMeHeHUeM TrpauuecKux
METO/IOB M 3JIEKTPOHHBIX CPe/ICTB; TpauyecKu MCC/eZjloBaTb COBMECTHbIe

HaOJTI0/IeHNsI C TIOMOIIBIO IarpaMM PacCernBaHUs ¥ IMHEMHOUW perpeccuu

YMeHue onepyvpoBaTh TOHATUSAMU: CIAy4YalHbIA ONBIT M Cly4yailiHOe
coObITHe, BEpPOSITHOCTb C/IyY4allHOTO COOBITHS; yMeHHWe BBIUMC/IATH
BEPOSATHOCTb C MCIOJb30BaHUEM TIpadUueckux METOJ0B; IPUMEHSThb
(opMy/bl C/IO)KEHUSI M YMHOXKEHHsI BepOSITHOCTeW, (OpMysy MOJHOU

BeposiTHOCTH, (opmyny bepHysimu, kombuHaTOpHbIe (akTbl U (HOPMYIIbI;
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OLleHMBAaTb BEPOSITHOCTU peajlbHbIX COOBITHH; yMeHHWe OIepupoBaTh
TOHATUSIMM:  CAyyaliHasi BeJIMYMHA, pacrpefie/ieHie BepOsiTHOCTeM,
MaTemMaThUuecKoe OKWJaHWe, [UCIepCHUss U CTaHJapTHOe OTK/IOHEeHHe
C/lyualiHOM  BeMMUMHBbI, (YHKIMM  pacrpefie/ieHuss U TIJIOTHOCTH
PaBHOMEPHOT0, 10Ka3aTe/IbHOTO M HOPMalbHOIO pacrpe/ie/ieHri; yMeHue
VCTIO/Ib30BaTh CBOMCTBA M3yUeHHbIX pacrpeziesieHUid [/ pelleHus 3ajau;
3HAKOMCTBO C TOHSTUSIMU: 3aKOH OOJBIIMX UYKCes, MeTO/bl BIOOPOUHBIX
WCC/IeJOBaHUM; yMeHUWe TIPUBOAUTH TIpUMephbl TIPOSIBJIeHUs] 3aKOHa
OO/MBIIMX uWCe/ll B TPUPOJHBIX U OOINECTBEHHBIX SIBJIEHUSIX; YMeHUe
OTepypoBaTh MOHATUSAMHU: COUYeTaHue, MepecTaHOBKAa, UMC/IO COUeTaHWH,
YKUC/0  TepecTaHOBOK; OmHOM  HbIOTOHa;  ymMeHUWe  TNPUMEHSITh
KOMOWHATOPHBIe (aKThl U PACCYXKAEHHUs [/ PelleHus 3ajau; OL[eHUBATh
BEPOSITHOCTU PeasibHbIX COOBITHM; COCTaB/ISATh BEPOSITHOCTHYIO MOjielb U

HWHTEPIIPpETUPOBATH HOJIy"—IEHHbIﬁ pe3y/ibTaT

YMeHue omepupoBaTh  TMOHATHUSIMU: TOYKa, TIpsiMas, TUIOCKOCTb,
TIPOCTPAHCTBO, OTPEe30K, /Y4, BeJIMUMHA YT/, TVIOCKWW yToJl, ABYIPaHHBIM
yroJi, TPEXTPaHHbBIN YTOJ, CKpelHBalolyecs MpsiMble, MapasielbHOCTb U
TNepreHJUKY/ISPHOCTD MPSIMBIX U TIJIOCKOCTEM, Yyrol MeXXAY TIPSIMbIMH, yToJl
MeX/1y TPSIMOM U TIJIOCKOCThIO, YTOT MEX/AY MJIOCKOCTSMU, PACCTOSIHUE OT
TOUKM [I0 TVIOCKOCTH, PACCTOSTHUE MeXKIY TPSIMbIMU, PacCTOSIHAE MeXAy
TIJIOCKOCTSIMH; yMEHHe WCIO0/b30BaTh TIPU peIlleHrud 3a/jau U3ydeHHbIe
(baKThl ¥ TEOpeMbl TVIAHUMETPUU; YMeHUe OL|eHWBAThb pa3Mepbl 00HeKTOB
OKDY>KaloIllero MHpPa; CTPOUTh MaTeMaThUueCcKhe MOJield C TIOMOIIbIO
reoMeTpUUYeCKWX TIOHATUN W BeIWUMH, pellaTh CBsI3aHHble C HUMHU

MpakKTU4YeCKre 3a4auun

YMeHue ornepupoBaTh TOHATUSIMU: TIOIMIaAbL (UTYphl, 00BEM GUrypHI,
MHOTOTPaHHMK, MpPaBU/IbHBI MHOTOTDaHHUK, CeYeHWe MHOIOrpaHHMKa,
KyD, Tapasuiesieniure]i, Tpy3Ma, NHUpamMHja, ¢urypa U TOBEPXHOCTb
BpallleHNsl, LJWIMHADP, KOHYC, 1iap, cdepa, mniouags c@epsl, MIOLAAb
TIOBEPXHOCTH THpaMU/bI, TIPU3MBbI, KOHYyCa, LWIMHApa, O00BEM Kyba,
NPSMOYTO/IbHOTO  Tapasuiesienunesia, IMUpaMU/bl, MPU3MblL, LWIMHZPA,
KOHyCa, lapa, pa3BépTKa MOBEPXHOCTH, CeueHusi KOHyca M LWIUHJPA,
napassie/ibHble OCHM WM OCHOBAHWIO, CeyeHHe Iapa, IJIOCKOCTb,
Kacaroujasics ceppl, LWIAHJPA, KOHYCa; yMEHHEe CTPOUTb CeuyeHUe
MHOTOTPaHHMKA, M300pa)kKaTh MHOTOTPAaHHUKH, (UI'Ypbl U TOBEPXHOCTH

BpallleHHrsd, UX CceueHrs, B TOM 4HrcC/e C MMOMOIIbIO 3/IEKTPOHHBIX CpeCTB;
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yMeHHe TMPUMEHSITh CBOMCTBA reOMeTpUYeCKUX (Uryp, CamMOCTOSITETbHO
(hopMyMpoBaTh orpejieneHysl U3yyaeMbiX (UTyp, BbIJBUTaTh TUIIOTE3bI O
CBOMCTBaX M TIpM3HAaKax TreoMeTpuUecKux Guryp, oOOCHOBBIBAaTb WU
orpoBepraTb HX; YMeHHMe T[IPOBOJWThH KacCUpUKaLM0 @Uryp mo
pa3MuYHbIM TIpU3HAKaM, BBITIOJIHATE HeOOXOAUMbIe OTIOJTHUTE bHbIE

TIOCTPOEHUS

YMeHue  orepupoBaTh TIOHSATHSMU: [JBW)KEHHE B  IIPOCTPAHCTBe,
Tlapasiie/lbHbIl TIEPEHOC, CUMMETPUsI Ha TJIOCKOCTU W B TPOCTPAHCTRE,
TIOBOPOT, TpeoOpa3oBaHue T10/00Ms, TMOAOOHBIE (UTYDBI;, yMeHHe
pacrio3HaBaTh paBHbIe W TOJ0OHBIE (GUIYpHI, B TOM UHUC/Ie B TIPUPOJE,
WCKYCCTBE, apXUTEKTYpe; UCII0/b30BaTh reOMETPHUECKHEe OTHOIIEHUs TTPU
PeIlIeHUM 3a/jau; HAXOJUTh T[eOMeTpPUUeCKHe BeJUUWHBbI ([JIMHA, YTOJ,
TUIOIAZb, 0OBEM) TPU PEIIeHUH 3afilayu U3 APYruX Y4eOHbIX MpeaMeTOB U
W3 peajlbHOW >KU3HHW; YMEHHE BBIUMC/ISATh TeOMEeTPUUYECKHEe BeTUUMHbI
(ouHA, yros, miOMaAb, OOBEM, IIOMAAb TIOBEPXHOCTH), HCIIOJB3Ys
u3ydyeHHble (OPMYJbl U METO/bl, B TOM YHCJIE: IJIOL[a/jb IMOBEPXHOCTH
NUpaMU/bl, TIPU3MbI, KOHyCa, LWIMH/pA, TUIOMaAb cdepbl; 00béM KyOa,
NPSIMOYTOJIbHOTO ~ Mapasiyie/ienumesa, MUPaMK/bl, TIPU3MBI,  [WIMH/PA,

KOHYCa, I11apa; yMeH’e HaXOJUTh OTHOIIIeHHe 00BEMOB MOA00HBIX (HUTYD

YMeHue onepupoBaTrh MOHATUSMU: MPSIMOYTO/bHAsl CUCTeMa KOOpZAMHAT,
BEKTOD, KOOpJMHAThl TOYKH, KOODJAWHAThl BEKTOPa, CyMMa BeKTODOB,
TpoU3BeJileHre BEeKTOpa Ha UKC/I0, pa3jiokeHWe BeKTopa Mo 0Oa3wucy,
CKassipHOe TPOM3BeJileHNe, BEKTODHOe T[IpOW3Be/leHHe, Yrol MeXAy
BEKTODAMU; YMEHHE HCII0/b30BaThb BEKTOPHBbIM UM KOOPAWHATHBIA MeTO[

[J1s1 pellieHysi TeOMeTPHUEeCKHX 3a/jau U 3a7iay APYruX yueOHBIX IpejMeTOB

13

YMmeHue BBI6I/IpaTb HO,[[XO,[[HH_IHI;‘I MeTO/, AJid peleHus 3da4a4i; IIOHNMaHue
3HAaUMMOCTU MdTEMATUKHW B HUW3YyYE€HHWU TIIPUDOAHLIX U O6H.[€CTB€HHBIX
nponeccos “ HB]IeHPIﬁ; yYMeHHEe PACIIO3HABATh [IIPOSAB/IEHUE 3dKOHOB
MaTe€éMdaTHKWU B MCKYCCTBE, YME€HHWE TIPUBOJWUTE TMPHUMEPLI MaTEMATUUECKHUX

OTKPBITUI POCCHKCKON U MUPOBOM MaTeMaTUUeCKON HayKu




I[TEPEYEHDb 3JIEMEHTOB COAEPXAHWS, ITPOBEPAEMBIX HA EI'D I1O

MATEMATUKE
Kop ITpoBepsieMbIii 5/1EMEHT CO/iep>KaHHs
1 Uucna v BBIYMC/IeHUS
1.1 HatypanbHbie U 1jesible urcia. [IpyU3Haky JeJTMMOCTH LeJTbIX Yuncert
19 PauyionanbHbele uyncna. OOBIKHOBEHHble M JleCSTUYHbIe JpOOH, TPOLIEHTHI,
' OeckoHeuHbIe TIepHonUecKre Apobu
13 Apudmernueckuii KOpeHb HaTypa/ibHOU CTereHHu. HeticTBus C
' apudMeTHUUeCKUMU KOPHSIMH HaTypa/bHOM CTerleH!
14 CrenieHb C LenbIM TNOKa3aTerneM. CrTeleHb C palMOHAalbHBIM II0Ka3aTeseM.
' CBolicTBa CcTerneHu
15 CuHyC, KOCHUHYC W TaHI'eHC YMCJIOBOIO aprymeHTa. ApPKCHMHYC, apKKOCHHYC,
' apKTaHreHC YHC/I0BOr0 aprymeHTa
1.6 Jlorapudm umcia. [lecaTryHble ¥ HaTypasbHbIe JT0rapuQMbl
HeticTBUTenbHbIe uMc/Ia. ApudmeTHyeckue omepaluu C AeNCTBUTeTbHBIMU
1.7 yrcinamu. [IpubmkéHHbIe BBIUMC/IEHUs, TPAaBUIAa OKPYTJIEHHUs, TPUKUAAKA U
OLleHKa pe3yJsibTaTa BbIUMC/IeHUI
1.8 [Tpeobpa3oBaHue BbIpa)KeHU
1.9 KowmrmnnekcHele urciia
2 YpaBHEHHS 1 HEpaBeHCTBa
2.1 Llenble v ApOOHO-pAL[MOHA/IbHBIE YDABHEHUSI
2.2 WppaioHanbHble ypaBHeHUs
2.3 TpuroHomeTrpuueckue ypaBHeHUs
24 [TokasarenbHble U Iorapu(pMUUeCcKre ypaBHEHHUS
2.5 Llesble v APOOHO-paL[MOHA/IEHBIE HEPABEHCTBA
2.6 VppanoHabHble HepaBeHCTBa
2.7 [TokasarenbHble ¥ IorapupMruUecKre HepaBeHCTBa
2.8 TpuroHomerpuyeckye HepaBeHCTBa
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPaBeHCTB
2.10 YpaBHeHVs, HepaBeHCTBa U CUCTeMbI C [lapamMmeTpaMu
2.11 Marpwuija cuctemsl JIMHEHHBIX YpaBHeHUH. OmpesienTe /b MaTPULIbI
3 OyHKLUUU U TpaduKu
3.1 ®dynkuus, criocobsl 3aganus ¢yHkipn. ['padvk ¢yHkiun. B3anvHo obpaTHbIe




¢yHkuyy. YétHble 1 HeuéTHble GyHKIMU. [Teproguueckre GyHKLUN

O6macTb oripefiesieHHsI U MHOXKECTBO 3HaueHWM ¢yHKUun. Hymu QyHKImm.

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

52 MakcuMymbl 1 MUHUMYMbI (yHKLMA. Haunbosiblliee ¥ HavMeHbIllee 3HayeHHe
(YHKLIMM Ha IPOMEXYTKe
33 CrenenHasi (yHKLUSI C HaTypaJbHbIM W Lie/bIM TOKa3arenem. Eé cBolicTBa U
' rpaduk. CBoiicTBa U rpadvK KOpHS N-0i CTerneHu
3.4 TpuroHomerpuyeckue GYHKIIMH, MX CBOHCTBA U rpaduKu
3.5 [TokasarenbHas U iorapudmudeckast GyHKLWH, UX CBOMCTBA U rpaduKu
36 Touku paspeiBa. AcAMOTOTHl TpadukoB QyHKLuM. CBoicTBa (QYHKLMM,
. HeMnpepbIBHbIX Ha OTpe3Ke
3.7 [TocsieoBaTeILHOCTH, CIIOCOOBI 3aJAHUS TTOC/IeJOBaTe/TIbHOCTEH
38 Apudmernueckass U reoMeTpuyeckas Tmiporpeccud. PopMmyna  CI0XHBIX
. TIPOLIEHTOB
4 Hauana MaTemMaTHuecKoro aHaiusa
4.1 [Tpou3BogHas ¢pyHkUMU. [Ipor3BOHbIE 37IeMeHTapHbIX (YHKLIWN
[IpyuMeHeHre TPOU3BOJHOM K WCC/Ae0BaHUI0 (PYHKLUMA Ha MOHOTOHHOCTb M
4.2 3KCTpeMyMbl. HaxoykieHue HaubosIbIero ¥ HauMeHbIIero 3HaueHus: (yHKLUN
Ha OTpe3Ke
4.3 [TepBooOpa3sHast. MiaTerpan
5 MHokecTBa U JIOTMKa
5.1 MHoecTBO, orepalyy HaJ, MHOXKecTBaMU. [lnarpammbl Jitiepa — BeHHa
5.2 Jloruka
6 BepoaTHOCTB ¥ cTaTUCTUKA
6.1 OnrcaTenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombuHaToprka
7 T'eomeTpust
7.1 ®urypsl Ha TVIOCKOCTH
7.2 [Tpsimbie ¥ MJIOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tesa ¥ MOBEpXHOCTU BpalLleHUs
7.5 KoopuHaThl ¥ BEKTOPHI
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