IIpunoxxenue Ne 6

K OCHOBHOU 0Opa3oBaTesbHOU MporpaMmme
cpesHero obiero obpa3oBaHus

MAOQOY COLI Ne 14 um. B.®. ®ydaueBa
(yrBepxpaeno npukasom Ne 91 ot 30.08.2023)

MyHunHMnajisHoe aBTOHOMHOe 001ie00pa3oBaTe/IbHOE YUpeK/ieHHe
cpeaHsisi 001eo0pa3oBare/ibHast mKoya Nel4 um. B.®. ®dydaueBa

PABOYASA ITPOTPAMMA YUYEBHOI'O ITPEJJMETA
I'EOMETPUSA
(YFJIYBJIEHHBII?'I YPOBEHD)

10 - 11 xnacc



INIOACHUTEJ/IbHASA 3AIIMCKA

CeomeTpusi siB/isieTcss OJHUM U3 0a30BbIX KypCOB Ha YpPOBHe cpejHero oOiiero
obpa3oBaHus, Tak Kak obecrieurBaeT BO3MOYKHOCTb M3yueHUsl AUCLIUIIMH eCTeCTBEHHO-
Hay4YHOU HarpaB/IeHHOCTH Y MpeJMeTOB I'yMaHUTapHOro LUkK/a. ITocKo/bKy iornueckoe
MbIlIIJIeHde, QopMypyeMoe TIpH W3y4eHHH OOYYalOL[UMUCS TOHSATHMHBIX OCHOB
reoMeTpuM, TIpU [JOKas3aTeJbCTBE TeOpeM M TIOCTPOEHUM LIelOYKH JIOTUYeCKUX
YTBEP)KJeHUM TPU pellleHNH TeOMeTPUUeCKUX 3a/jad, YMeHHe BbIIBUraTh U OMpOBeprarb
TUINOTe3bl HeMOCPeCTBEHHO MCIT0/Ib3YIOTCS TIPU PeLleHrH 3a/lau eCTeCTBeHHO-HayuYHOT 0
LJMK/1a, B YaCTHOCTH (PM3NYEeCKUX 3a/au.

Llenb ocBoeHMst mMporpaMMbl yueOHOro Kypca «['eomeTpusi» Ha yriay0jséHHOM
YPOBHe — pa3BUTHE WHUBUAYaJbHBIX CIOCOOHOCTeN OO0yJaromMXxcsi MpU U3y4YeHU!
reoMeTpHH, KaK COCTaB/IsSIOIIel mpeAMeTHOW obmactu «MareMaTka ¥ MH(POpPMaTUKa»
yepe3 obecrieueHre BO3MO>KHOCTH TIpUOOpeTeHHs] U UCIO/b30BaHUsl Oosiee TiyOOKUX
reoOMeTPUUECKUX 3HaHUW U [eHCTBUM, CITelU(MUUYHbIX TeOMETPUU, U HeOOXOJUMBIX IS
YCITeITHOTO ~ TIPO(eCCHOHAILHOTO  00pa30oBaHMs, CBS3aHHOTO C  HCIIO/b30BAaHUEM
MaTeMaTHKHU.

[TpvopuTeTHBIMU 3a/lauaMM Kypca TeOMeTpUM Ha yIriyO/JEHHOM YDOBHE,
PACIIUPSIONMMHI U YCUTUBAIOIUMU KypC 6a30BOT0 YPOBHS, SIBJISTFOTCSI:

pacilivpeHue Tpe/CTaBleHUss O TeOMeTPUM KaK 4acTh MHDOBOW Ky/IbTYpbl U
dbopMrpoBaHUe 0CO3HAHKS B3aUMOCBSI3M TeOMETPUM C OKPY’Karoll[iM MHUPOM;

(bopMUpOBaHKe TIpe/ICTaB/IeHUsI O TIPOCTPAHCTBEHHBIX (UrypaxX Kak O BaKHEHIINX
MaTeMaTUUeCKUX MOJIeJsX, T03BOJISIOIIAX OIMMCHIBATb W W3y4aTh pa3Hble SIBJICHUS
OKPY)KAIOILI[ero MHpa, 3HaHHWe TMOHATUHHOrO armapaTa mo pasgeny «CTepeoMeTpusi»
yueOHOro Kypca reoMeTpuy;

dbopmMupoBaHue yMeHHs BJaZileTh OCHOBHBIMU TMOHSITUSIMA O TPOCTPaHCTBEHHBIX
durypax ¥ UX OCHOBHbIMM CBONCTBaMM, 3HaHMe TeopeM, (QOpMyn U yMeHHUe
WX TPUMEHSITh, YMEHMSI [JOKa3biBaTh TeOPeMbl U HAXOAWUTb HeCTaH/apTHbIe CIIOCOObI
pellieHus 3a/1ay;

dbopMrpoBaHue yMeHUsl PAclio3HaBaTh Ha yepTekaxX, MOJIe/isiX U B PeajibHOM MUpe
MHOTOTPaHHUKU U TeJia BpallleHUsi, KOHCTPYUPOBaTh TeOMeTpUuecKre MOJesu;

dbopMupoBaHUe TIOHMMaHWS BO3MOXXHOCTM aKCMOMaTUUeCKOTO TIOCTPOeHUs
MaTeMaTU4YeCKUX Teopuid, (opMUpOBaHUWEe TIOHUMAaHUS pOJIM aKCUOMAaTHWKU TpU
TIPOBe/IeHUH PaCCYXKAeHUI;

dbopMrpoBaHue yMeHUsI B/aJileTh MeTO[aMHu [JO0Ka3aTelbCTB U  aArOpPUTMOB
pellieHsl, YMeHUsI UX TMPHUMEHSTb, MPOBOJUTH [OKa3aTe/ibHble PACCYXAeHUs B Xoje
pellleHus] CTepeoMeTpUUeCKMX 3aZlad U 3afiau C TIPaKTAUeCKUM CojiepKaHueM,
¢dopmupoBaHUe MpeACTaBieHUss 0 HeoOXOJUMOCTH J0Ka3aTeabCTB TMPU 000CHOBaHUU
MaTeMaTUUeCKUX YTBEPXKIEHUU W PO aKCMOMAaTUKWA B TPOBEJEHUM [JeyKTUBHBIX
pacCyX/|eHUH;



Pa3BuUTHE U COBEPIIEHCTBOBAHUE MHTEJ/IVIEKTYA/IbHBIX U TBOPUYECKHUX criocobHoCTeH
O6yT-IaI-OU_[I/IXC$I, T03HaBaTe/IbHOU dKTHBHOCTH, HnccieaoBaTe/IbCKUX YMEHHﬁ,
KPUTHUUYHOCTHU MBIIJIEHHUA, MHTepeCad K U3YUYEeHHUIO TreOMETPHUH;

dbopmupoBaHue (PyHKIMOHATLHOM TPaMOTHOCTH, PeJIeBaHTHOM T'eOMeTpUU: YMEeHUsI
pacrio3HaBaTh TPOSIBJIEHUs T€OMETPUUECKUX TOHATHM, 00ObEKTOB U 3aKOHOMEPHOCTEH B
peasibHbIX J>KU3HEHHBbIX CUTYalUsX W TIPU M3yUeHWHM [pPYruX yueOHBIX TIpeMeTOB,
TIPOSIB/IEHUSI 3aBUCUMOCTEN W 3aKOHOMEPHOCTEeH, MO/ e/TMPOBaHusl peajbHbIX CUTYyaluH,
VCC/IeIOBaHUs IOCTPOEHHBIX MOJeJield, UHTepIIpeTal[iy MOTyUYeHHbIX pe3y/bTaToB.

OCHOBHBIMU CO/lepyKaTeTbHBIMU JTMHUSIMU yueOHoro kypca «['eomerpusi» B 10-11
KJ1accax ABatOTCs: «IIpsiMble ¥ MI0OCKOCTH B MPOCTPaHCTBe», « MHOrorpaHHuKu», «Tesa
BpalleHus», «BeKTOpbl U KOOpAUHATLI B IIPOCTPAHCTBe», «[IBU)KeHUs B IIPOCTPAHCTBE».

CoopmymupoBanHoe Bo PI'OC COO TpeboBaHWe «yMeTb OIEPUPOBATh
TIOHSITUSIMI», Pe/IeBaHTHBIMM T'eOMEeTPUM Ha YT/yOsiéHHOM ypoBHe oOyuenust B 10—11
K/accax, OTHOCHUTCS KO BCeM COZepKaTelbHbIM JIMHUSIM yueOHOTO Kypca, a
(dbopMrpoBaHUe JIOTHYeCKUX YMEHHU pacripefie/isieTcsi He TOJIbKO T0 COjieprKaTeTbHbIM
JIMHUSIM, HO W T0 TojaM obOydenusi. CopepskaHve 00pa30BaHHWs, COOTBETCTBYHOII[ee
npeJMeTHBIM  pe3yibTaTaM  ocBoeHusi  DenepanbHOM  paboueidt  TIPOTpamMMBl,
pacrpe/ie/IéHHBIM 10 rofiaM 00yJeHUsl, CTPYKTYPUPOBaHO TakKuM 00Opa3oMm, uTOOBI KO
BCEM  OCHOBHBIM, TIPUHIMIHAJBLHBIM  BOMpoOcaM  oOydJaroluecs  obparjaamuch
HEOZHOKPATHO. JTO TI03BOJISIET OPraHNU30BaTh OBJIaZieHHe TeOMeTPUUeCKUMH TTOHSTHUSIMU
W HaBbIKaMHM TIOC/e/IOBaTe/IbHO W TIOCTYyIaTelbHO, C COO/rOZieHreM —TIPUHLIUATIA
MPeeMCTBEHHOCTH, a HOBBbIe 3HAaHWs BK/IHOUaTh B OOINYI0 CHUCTEMY TeOMEeTPUYeCKHX
Tpe/iCTaBIeHU  00yvaroIuXcsi, pacummpsii U yriyonss e€, obpa3ys TMpodYHbIe
MHOKECTBEHHbIE CBSI3H.

[Tepexo/ K M3y4eHHIO TeOMETPUH Ha yTry1yO/I€HHOM YPOBHE ITO3BOJISIET:

co3fath ycnoBus Ajisi AuddepeHManuy 00yueHus, TOCTPOeHUs UHAWBUAYaTbHBIX
obpa3oBaTe/ibHbIX TporpamM, obecrmeudTh yryiyOnéHHOe U3yuyeHHe TeOMeTpUu
KakK COCTaBJisifollielt yuebHoro npesimera «MaTemMaThKay;

TIOATOTOBUTh OOYYAIOIUXCSl K TIPOJO/DKEHUIO U3YUYeHWs] MaTeMaTHKU C YUETOM
BbIOOpa Oyaymiedi mpodeccud, obecrieunBasi MPEEeMCTBEHHOCTb MeXAy OOLMM U
npodeccruoHanibHBIM 00pa30BaHKEeM.

Ha u3yuenue yueb6Horo Kypca «I'eomMeTpusi» Ha yrjiyO/€éHHOM ypOBHe OTBOJAUTCS

204 yaca: B 10 knacce — 102 yvaca (3 vaca B Hefiest0), B 11 knacce — 102 yaca (3 yaca B
HeJleJto).

CBS13b C PABOYEM ITPOI'PAMMO BOCIIMTAHUS IITKOJIBI



Peanu3alysi BOCTIMTATebHOTO TIOTEHI[Malia YPOKOB TeoMeTpuu (YpOUHOM
JesiTeJTbHOCTH, ayAUTOPHBIX 3aHATHN B paMKaX MaKCHMalabHO JOMYCTUMOW ydyeOHOM
Harpy3KH) TIpe/[yCMaTpPUBaeT:

- MaKCHMaJIbHOe HCIT0/Ib30BaHue BOCITUTATe/IbHBIX BO3MOYKHOCTEW CO/lep)KaHUsI YPOKOB
st hopMHUpOBaHMS Yy OOyYalOU[UXCAd DPOCCHMMCKMX — TPAAULIMOHHBIX  AYXOBHO-
HPaBCTBEHHBIX U COIMOKY/bTYPHBIX IIEHHOCTEH, POCCUMCKOTO UCTOPUUYECKOTO CO3HAHUS
Ha OCHOBE WCTODUYECKOTO TPOCBeIeHUs]; T000D COOTBETCTBYIOIIEr0 COZep>KaHusI
YPOKOB, 3aJlaHWi, BCIIOMOTaTe/IbHBIX MaTepUajoB, NPOOJEMHBIX CUTYal[Mid 7yis
00CYyXKIeHU ;

- BK/TFOUEeHHe B Cojiep)KaHWe YPOKOB 1ie/IeBbIX OPUEeHTHUPOB Pe3y/IbTaTOB BOCITUTAHUS, UX
yUeT B OIpe/Ie/IeHUH BOCITUTATe/TbHBIX 3a/lau YPOKOB, 3aHITHIA;

- BBIOOD METO/IOB, METO/IMK, TEXHOJIOTHH, OKa3bIBAIOL[MX BOCTIUTATeTbHOE BO3/eHCTBHE
Ha JIMYHOCTh B COOTBETCTBUM C BOCIIUTATeNbHBIM W/€asioM, IIeJibl0 U 3ajadaMu
BOCITUTAHUS, I[€JIEBLIMH  OPUEHTHPaMH pe3y/bTaTOB BOCIUTAHHUS; pean3aliyio
TIPUOPHYTETA BOCTIUTAHUS B yueOHOU JesiTe/TbHOCTH;

- TIpUBJIeUEHHE BHMMAHUsA OOYJalOIIUXCs K I[eHHOCTHOMY acCIleKTy H3ydaeMbIX Ha
ypPOKaxX TIPeZIMETOB, SIBJIEHUI U COOBITHHM, HHULIMMPOBAaHHE 00CY)KAEeHUM, BbICKAa3bIBAaHUH
CBOEro MHeHWsl, BEIPaOOTKH CBOEro JTMUHOCTHOTO OTHOIIEHUSI K M3y4aeMbIM COOBITHSIM,
SIBJIEHUSIM, JTULIAM;

- TpUMeHeHHWe WHTePaKTUBHBIX (opM yueOHOUW pabOThl — UWHTE/IEKTYyalbHbIX,
CTUMYJIMPYIOIUX TI03HAaBaTe/bHYI0 MOTHBAII0, WIPOBBIX METOAWK, JUCKYCCHH,
JAIOIIUX BO3MOKHOCTb TPHOOpPECTH OIBIT BeeHUSI KOHCTPYKTHMBHOTO [THAJIOTa;
TPYIOBOM paboThl, KOTOPasi YYAT CTPOUTH OTHOIIEHWS W [IeHCTBOBAaTh B KOMaH/JE,
CIOCOOCTBYeT Pa3BUTHUIO KDUTHUECKOTO MBIIILIEHHS;

- MOOYXXJeHre 00ydJaromuxcss co0/ioaTh HOPMbI TIOBEJEHMs, TpaBWia OOIIeHUs CO
CBEPCTHUKAaMH W T1eJjarOTUYeCKUMH pabOTHUKaMH, COOTBETCTBYIOIHE YKJ/IaAy IIKOJIBI,
yCTaHOBJIEHHE U TIOAJEPKKY N00poyKenaTelbHOM aTMocdephr;

- OpraHM3alvi0 HAaCTAaBHUYECTBA MOTHUBHUPOBAHHBIX U 3PYAUPOBAHHBLIX O0YUaFOIIMXCS
Ha/l HEeYCITeBaIOIMMH OTHOK/IaCCHUKAaMH, B TOM UHC/Ie C 0COOBIMU 0Opa30oBaTe/lbHBIMU
MOTPeOHOCTSAMH, JAFOIIEro 00yUYaroIMMCS COL[MAIbHO 3HAUMMBIH OTIBIT COTPY/IHHUECTBA
Y B3aUMHOM TIOMOIIH;

- VHUI[UUPOBaHWE U TIOAJEP)KKY HCC/IeZoBaTebCKOW esTeTbHOCTH 00yuarommxcs,
TUIAHUPOBAaHHWE W BBHIMIOJIHEHWE  WHAWBUAYANbHBIX W TPYIIMIOBBIX  IMPOEKTOB
BOCITATATE/IbHOM HAITPaB/IEHHOCTH.

- peanM3ali0 MEePOIPUSTUI Ka/leHZapHOro IuiaHa Paboueli mporpaMMbl BOCITUTAHHUS
MAOY COIII Nel4 um. B.®. ®ydauesa.

Pe3ynibTaThl peanu3avl €JUHCTBA yueOHOW W BOCIUTATeSbHOW JesSTeTbHOCTH
OTpaKeHbl B paszese paboueii mporpaMMmbl  «J/IMUHOCTHBIE Ppe3y/bTaThl W3YyUEHUS
yueOHOTr0 Tipe/iMeTa TeoMeTpHsi Ha YPOBHE OCHOBHOTO 00111ero 06pa3oBaHuUsI».

COAEPXAHUME ObYYEHUSA

10 K/TIACC



HpﬂMbIe U IVIOCKOCTH B IMPOCTPAHCTBE

OCHOBHBIE TIOHSTUS CTepeoMeTpuu. Touka, TMpsiMasi, MJIOCKOCThb, MPOCTPAHCTBO.
[MTousaATHE 06 aKCMOMAaTUUeCKOM TIOCTPOEHWM CTepeOMeTPUH: aKCMOMBI CTepeOMeTpUr U
CJ1e[ICTBUS U3 HUX.

B3aumHoe pacrono)keHue TpsIMBIX B MPOCTPaHCTBe:  MepeceKaroluecs,
napasiefibHble W CKpeluBarolyecs: npsiMble. [IpU3HaKu CKpeL[UBAIOLIUXCST TPSMBbIX.
[MTapanienbHOCTh MPSIMBIX M TIJIOCKOCTeH B TIPOCTPAHCTBe: Mapasijie/ibHble TpsiMble B
MIPOCTPAHCTBe, MapasiiefbHOCTh TPEX MPSIMbIX, Mapasie/lbHOCTh MPSIMOM U TIOCKOCTH.
[MapanyienbHOE ¥ LeHTpaJbHOE TIPOEKTHpOBaHWe, u3o0paxkeHue ¢uryp. OCHOBHbBIE
CBOMCTBA Tapasyie/lbHOTO TIPOeKTUpoBaHUs. M3o0paxeHue ¢Guryp B MapasienbHOU
MpOeKLUU. YT/bl C COHAarpaB/eHHbIMA CTODOHaMH, Yroa MeXAYy TpsIMbIMU B
npocTpaHcTBe. [lapasiesibHOCTh TIJIOCKOCTeN: mMapasuie/ibHble TIJIOCKOCTH, CBOMCTBA
napa’siieflbHbIX TIocKocTel. [Ipocreiiiivie mpocTpaHCTBeHHbIE (UTYPbl Ha TMJIOCKOCTH:
TeTpas/ip, Napasuiesenure]], IOCTPOeHHe CeUueHUi.

[TeprieHAVKY/ASIPHOCTh TPSIMOM U TIJIOCKOCTH: TI€pPHeH/UKYJ/IsSIpHbIe TpsMble B
TIPOCTPAHCTBe, MpsIMble Mapasijie/ibHble W TepIeHAUKY/IspHble K TJIOCKOCTH, TPU3HaK
TepreHANKY/ISPHOCTU TNPSIMOM U TUIOCKOCTH, TeopeMa O MpSIMOM TepreHAUKYJISIPHOU
niockoctd.  OpToroHasbHOe MpoeKTHpoBaHWe. [lepneHAWKY/IsIP W HaK/IOHHBIE:
paccTosiHue OT TOYKHU /10 TJIOCKOCTH, PaCcCTOsSIHAE OT MPSMOU [0 MJIOCKOCTU, MPOEeKLUs
burypsl Ha TJIOCKOCTb. [TeprieHAUKYJ/ISIPHOCTh TJIOCKOCTEM: TpU3HaK
MepneHAuKY/ISIPHOCTH IBYX IIJIOCKOCTer. TeopeMa o0 Tpéx nepneHuKy/sipax.

Yribl B IPOCTpaHCTBe: yroa MeXJy TMpPsIMOM U TUIOCKOCTBHO, JBYIPaHHBIA YrOJI,
JIMHEWHBbIM YTOJl [BYTPAaHHOrO yrya. TpéxrpaHHbId U MHOrOrpaHHble yrjbl. CBOUCTBa
IJIOCKUX YIJIOB MHOTOrpaHHoro yrya. CBOMCTBa IIJIOCKUX W [IBYTPaHHBIX YTJIOB
TPEXTPaHHOTrO yria. TeopeMbl KOCUHYCOB M CUHYCOB /IJIs1 TPEXTPAHHOIO yTJia.

MHororpaHHUKH

Buzbl MHOTOrpaHHUKOB, pa3BépTKa MHOrOrpaHHUKa. [Ipu3mMa: n-yronpHas mpusMma,
npsiMasi UM HAKJIOHHAs TpU3Mbl, OOKOBasi ¥ TIOJHAs TIOBEPXHOCTb IIPU3MBI.
[Tapannenenurie/, MPsSIMOYTOJIbHBIN Tapasie/ienures U ero cBoricTBa. Kpartuaiiiue nyTu
Ha TIOBePXHOCTU MHOrOrpaHHUKa. Teopema Omsepa. IIpocTpaHCTBeHHasi Teopema
[Mucdaropa. Ilupamuga: n-yronbHasi nMupaMuja, TMpaBUIbHasi U yCeUéHHasl MUpaMU/b.
CeoiictBa pébep U OOKOBBIX TpaHel TpaBUIbHOM TMpaMUAbl. [IpaBUIBHBIE
MHOTOTDaHHUKM: TIpaBWIbHasi TpuM3Ma W TIpaBW/bHasg TMHMpaMuKJa, TpaBU/IbHasI
TpeyroJjibHasi MMpaMy/ia ¥ TIPaBWIbHBIN TeTpa3p, Ky0. IIpesicTaB/ieHre 0 MpaBUIbHBIX
MHOTOTPaHHUKAaX: OKTas/Ip, AOJEeKas3Ap U UKOCas/p.

BbiuriciieHre 3/71eMeHTOB MHOTOTDaHHHMKOB: péOpa, AwaroHanaw, yriel [lomianb
OOKOBOI TTOBEPXHOCTH M TOJTHOM ITOBEPXHOCTH TIPSIMOM MPH3MBI, TI/IOIIA/Ib OCHOBAHHH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM TPU3MbIL. [170111a/6 G0KOBOM TTOBEPXHOCTH M
TOBEPXHOCTHU MPaBUWIbHOW MUPaMU/Ibl, TeOpeMa O TI/I0La iy YCeUEHHOW MUPaMU/bI.



CuMmmeTpusi B MPOCTPAHCTBe.  JJeMEHTbl  CUMMETPUU  TPaBUIbHBIX
MHOTrorpaHHuUKoB. CuUMMeTpuss B  MpPaBWIbHOM  MHOTOTDAaHHUKE:  CHMMETpUs
rapa’sijiesierniirie/ja, CAMMETPHSI TIPAaBU/IbHBIX MPY3M, CAMMeTPUS TPABU/IbHON MTUPaMU/IbI.

BeKTopbl U KOOPpAHUHATHI B MMIPOCTPAHCTBE

[ToHATHA: BEKTOP B INPOCTPaHCTBe, HYJEeBOU BEKTOD, JIMHA HEHY/eBOIO BEKTOpa,
BEeKTOPbI KOJ/UIMHeapHble, COHArpaB/ieHHbIe U IPOTUBOIIOJIOKHO HarlpaB/ieHHbIe BEKTOPBI.
PaBeHCTBO BeKTOpOB. [lelCTBUsI C BEKTOPAMU: CI0)K€HHE U BbIUYMTaHHEe BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOK€HHe BeKTOpa Ha uuc/0. CBOWCTBA CJIOXKEHUSI BEKTOPOB.
CBoMcTBa YMHOKeHHsI BeKTOpa Ha unciio. [ToHsiThe KOoMIyiaHapHble BeKTOpbI. [Ipu3HaK
KOMILJIAaHApDHOCTH TPEX BeKTOpoB. IIpaBuno napanenenuresa. TeopeMa 0 passioxkeHUu
BEKTOpa IO TPEM HEKOMIUIaHapHbIM BeKTopaM. [IpsmoyrosibHasi cuctema KOOpAWHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBs3b MeXJy KOOpAMHAaTaMU BeKTOpa U
KOOpJMHAaTaMM TOUeK. YT0sI Mexx1y BekTopaMu. CKasisipHOe IIpOU3BeileHre BeKTOPOB.

11 KJ/TACC
Tena Bpaienus

[MoHsTHS: UIMHIPUYeCKast OBePXHOCTb, KOHUUeCKasi TTIOBEPXHOCTh, CepruecKast
TIOBEDXHOCTh, OOpasyromye moBepxHocTed. Tesa BpalleHWs: LWIWHAD, KOHYC,
yCeuéHHBI KOHYC, cdepa, Imap. B3aumHoe pacrionoxeHue chepbl U TITIOCKOCTH,
KacaTeJibHas TUIOCKOCTB K cdepe. M300pakeHue Tesl BpallleHUs Ha IJIOCKOCTH. Pa3BépTka
[WTHH/[PA ¥ KoHyca. CuMMeTpusi chephl U Imiapa.

O6wém. OcHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 00 00BEMe MPSMOYTOTBHOTO
napasuieniendnesia v cieActBus u3 He€. OOBEM MNPSAMOM M HAKIOHHOW TIPU3MBI,
L[WIMHAPA, MUPaMH/IbI U KoHyca. OOBEM I1apa U 111apoBOTO CerMeHTa.

Komb6uHaiuu Tes BpallleHUs 1 MHOTOTPAaHHUKOB. [Ipy3ma, BrMcaHHasi B I[UMH/P,
onvcaHHasi OKoyio LuiuHApa. IlepeceueHue cdepbl M wapa C MaockocTbro. Kacanue
mapa U cdepbl TI0CKOCTBIO. TToHSITMe MHOTOrpaHHMKA, OMUCAHHOTO OKOJIO C(ephl,
cdepsbl, BITMCAaHHOW B MHOTOTPAHHUK WX TeJI0 BpallleHus..

[Tnomaas MOBEPXHOCTU LUIMH/PA, KOHYCA, MyIoijaAb chepsbl U eé uacteit. [Tomobue
B mipoctpaHcTBe. OTHOIIEHWe 00BEMOB, TUIOM[AZIed TTOBEPXHOCTEM MOA0OHBIX (GUTYp.
[Tpeobpa3oBanune 10/M00Us, TOMOTeTHS. PellleHWe 3a7lau  Ha  TJIOCKOCTH  C
VICTI0/Ib30BAaHUEM CTePEOMETPUYECKUX MEeTO/IOB.

[TocTpoeHWe cedyeHWd MHOTOTPAHHWKOB W TeJl BpallleHUs: CeUeHWs I[UMHJpa
(mapasinenbHO U TeprieHIUKY/ISpHO OCH), ceueHHs KOHyca (rapasie/ibHble OCHOBAaHUIO U
TIPOXO/IAIIMEe uepe3 BEpIIWHY), CeueHus Ilapa, MeTObl TOCTPOEHUs] CeUeHUi: MeTo[
CJie[JOB, METO/l, BHYTPEHHET 0 MIPOeKTUPOBaHUsI, METO/, TlepeHoca CeKyliel TIJI0OCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTopel B mpocTtpaHcTBe. Oriepaljud Haj, BeKTOpaMU. BeKTOpHOe yMHOXXeHue
BeKTOpOoB. CBOMCTBa BEKTOPHOIO YMHOXXeHUsi. IIpsiMoyrosnbHasi cuctemMa KOOpAWHAT B



npoctpaHcTBe. KoopauHaTel BeKTOpa. Pa3io)keHue BeKTopa 1o 0Oasucy. KoopauHaTHO-
BEKTOPHbIM MeTO/, IPU pelleHnr FreOMeTpUUeCKrX 3aau.

JIBIOKeHHUs B IPOCTPAaHCTBe

IBrxenus: mpoctpaHcTBa. OTobOparkeHust. [IBKeHUsT U paBeHCTBO ¢uryp. O6iue
CBOMCTBa [IBW)KeHUM. Bwuabl [ABWKeHWW: TMapasie/ibHbld TepeHoCc, LeHTpasibHast
CUMMeTpHs], 3epKajbHasi CUMMETpDHUs, IIOBOPOT BOKPYr mnpsiMoi. IIpeoOpa3zoBaHus
nofo6us. Tpsimast u cepa Ditiepa.

IVNIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBIA YPOBEHBL) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATbBI
1) rpakiaHCKOe BOCIUTAHUE:

chOpMHUPOBAaHHOCTh TPAKIAAHCKOW TM0O3ULIMKA 00ydYaroIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCHUIHCKOTrO O0IecTBa, Tpe/CTaBleHHe O MaTeMaTH4eCKUX
OCHOBax (PyHKIIMOHUPOBaHUS PA3/IMUHBIX CTPYKTYD, SIBJIEHWH, TIPOLeAyP TPakaHCKOTro
obrmiecTBa (BBIOOPHKI, OMPOCHI U JIPYroe), YMeHHWe B3auMO/IeliCTBOBATh C COLIMA/TbHBIMHU
VWHCTUTYTaMH B COOTBETCTBUM C UX (PYHKI[USIMU U Ha3HauUeHUEM;

2) maTpuoTHYeCcKoe BOCIIUTAHHUE:

chOpMUPOBAHHOCTh POCCUMCKOW TpaXkKAAaHCKOW MAEHTUUYHOCTH, YBa)KeHHsI K
MPOLUIOMY U HACTOSIII|EMY DPOCCHMMCKOW MaTeMaTHKW, LeHHOCTHOe OTHOIIeHue K
JOCTW)KEHUSIM POCCHUUCKMX MaTeMaTUKOB W POCCHUMCKOM MaTeMaTUueCKOW IIKOJIbI,
WCIO/Tb30BaHUe 3TUX JOCTW>KEHUH B PYTUX HayKaX, TEXHOJIOTHsX, C(hepax SKOHOMUKY;

3) AyXOBHO-HPaBCTBeHHOE BOCITUTAHHE:

OCO3HaHWEe [YXOBHbIX LIEHHOCTeM pOCCUIMCKOr0 Hapoja, CHOpMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHHWsS, STUYECKOTO TIOBe/IeHUs, CBSI3aHHOTO C TPAKTUYECKUM
TIpUMeHeHWeM [IOCTH)KeHUW HAayKUu U [1edTe/IbHOCTbI0 YUufHOro, OCO3HaHWe JIMYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMUUBOTO OYYIIero;

4) 3cTeTHYeCKOe BOCTIMTaHUE:

3CTeTUUeCKoe OTHOIeHWe K MHPY, BK/IHOYas SCTeTUKY MaTeMaThYecKux
3aKOHOMEPHOCTeH, OOBEKTOB, 3ajjau, peIlleHHH, pacCyXAeHul, BOCTIPUUMUUBOCTEL K

MaTeMdTHYeCKHUM dClleKTaM pPa3/IMYHBIX BUAOB UCKYCCTBd;

5) ¢pu3nuecKoe BOCIIUTaHHE:



chOpMHUPOBAaHHOCTb yMeHUsI TIPUMEHSITb MaTeMaTUueCcKue 3HaHWsi B UHTepecax
340poBoro U 0Oe3omacHOro obpasa >KW3HH, OTBETCTBEHHOE OTHOIIeHHe K CBOEMY
30pOBbI0  (30pOBOe MUTaHWe, COATAHCUPOBAHHBIM pEXUM 3aHATUNH U  OTAbIXA,
perynsipHasi ¢pu3nueckass akTUBHOCTh), (hHM3UUeCKOe COBepIIeHCTBOBaHUE TIPU 3aHSATHSX
CMIOPTHUBHO-03/10POBUTE/IbHOU [1€ITe/IbHOCTBIO;

6) TpyAOBOe BOoCIUTaHHe:

TOTOBHOCTh K TPY/ly, OCO3HaHWEe LIEHHOCTH TPYAOM00Hs, MHTepeC K pa3MuHbIM
chepam mnpodeccuoHaNbHOM [1eITe/IbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U eé
TIPUIOYKEHUSIMUA, YMeHHWe COBepIlllaTh OCO3HaHHBIM BbIOOp Oyayiedt mpodeccuu u
peann30BbIBaTh COOCTBEHHBbIE JKHU3HEHHBIE TIUIaHbl, TOTOBHOCTb MW CIIOCOOHOCTh K
MaTeMaTHuecKoMy 00pa30BaHWIO M CamMo00pa30BaHUIO Ha TIPOTSHKEHUU BCeH >KU3HU,
rOTOBHOCTb K aKTMBHOMY YyuyaCTHIO B DellleHWW MpPaKTUUeCKUX 3a/lady MaTeMaThuecKou
HaTIpaB/IeHHOCTH;

7) 3K0/I0rHUecKoe BOCIIUTaHKe:

c(hOpMHPOBAHHOCTb 3KOJIOTMUECKOW KY/IbTYPhl, IOHUMaHWe BIWUSHUS COLMaIbHO-
5KOHOMUUYECKUX TMPOLIECCOB Ha COCTOSTHUE TPUPOAHOM U COLIMA/IbHOM Cpe/ibl, 0CO3HaHWe
ryi00a/lbHOTO  XapakTepa 3SKOJIOTHUeCKHWX TMpo0sieM, OpHeHTalusi Ha TpUMeHeHHe
MaTeMaTUUeCKUX 3HAaHUM [yis pelieHus 3ajad B 00/acTH OKpY»Karolell Cpejpbl,
TJIaHMPOBaHUe TIOCTYTKOB M OLIEHKM MX BO3MOJKHBIX TIOC/E/CTBUM /i OKpY»Karolei

cpeJbl;
8) HeHHOCTH HayYHOTr'0 NMO3HAHHUA:

c(hOpMUPOBAaHHOCTh MHPOBO33pPEHUs], COOTBETCTBYIOII|ETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAayKU U OOI[eCTBEHHOM IMpaKTHUKH, IOHUMaHHe MaTeMaTUueCKOW HayKu Kak
cdepbl yesioBeUeCKOU JiesiTe/IbHOCTH, 3TArOB €€ pa3BUTUS Y 3HAUMMOCTU /il pa3BUTHS
L[UBW/IM3allMY, OBJaJ/leHre $3bIKOM MaTeMaTMKU W MaTeMaTh4yeckoil KyJbTypol Kak
CpPeICTBOM  TIO3HAHUSI  MHpa, TOTOBHOCTb  OCYIIECTB/ISITb  TMPOEKTHYH U
WCCIe[IoBaTeNbCKYIO /1eTe/IbHOCTb UHAWBUAYA/IbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IbTATbBI
ITo3HaBaTe/IbHbIE YHHBePCa/IbHbIE YUeOHbIe JeHCTBHUS

Ba3oBble joruueckue eMCTBUA:

BLISIB/IATH M XapaKTepu30BaTh CYIlleCTBEHHble TPU3HAKW MaTeMaTHUYeCKUX
00BEKTOB, TMOHSATHM, OTHOIIEHUW MeXAY TOHATUSIMH, (POpPMYJHUPOBATH OMpe/eneHus
TIOHSITUM, yCTaHaB/MBaTh CYILeCTBEHHBIM TMPU3HAK KIaCCU(PUKALIMM, OCHOBAHUS [JIsi

000011IeHsT ¥ CpaBHEHUSI, KDUTEPUH TIPOBOJUMOTO aHa/IN3a;

BOCIIPUHUMATh, (hOPMYJ/IMPOBATh M MPeo0pa30BbIBaTh CYXK/AEHUS: YTBepAUTETbHbIE
Y OTpULIaTe/IbHbIe, eIMHUYHbBIE, UaCTHBIE U 00II1e, YC/IOBHBIE,;



BBISIB/IATH MaTeMaTHYeCKWe 3aKOHOMEPHOCTH, B3aMMOCBSA3M W TPOTUBOpPeUrs B
(akTax, JAHHbIX, HAOIOZIEHUSIX U YTBEPKIAEHUSIX, TIpeijlaraTh KpUTEPUH /IJIs1 BBISIBIEHUS
3aKOHOMEPHOCTEeM U TPOTHUBOPEeUNy;

AelaTb  BbIBOAbI C  HCIIOJIb30BAHWEM  3dKOHOB  JIOTHMKH, [OE€AYKTUBHBIX U
WHAYKTUBHBIX WOB&K}II-O‘-IEHHIZ, YMOBEIKI[I-OI-IEHI/Iﬁ T10 dHAJIOT'1H;

MIPOBOJUTH CaMOCTOSITe/IbHO JlOKa3aTeJbCTBAa MaTeMaTH4YeCKUX yTBepKJeHUU
(MpsiMble U OT NPOTUBHOIO), BHICTPaWBaTh AapryMeHTaldl0, MPUBOAUTH TPUMEpPbI U
KOHTPIIPUMepbl, 000CHOBBIBaTh COOCTBEHHbIE CY)XK/|€HUSI U BHIBOJIbI;

BbIOMpATh Crocob pemieHWs yyeOHOW 3ajauu (CpaBHUBaTh HECKOJBKO BapHAHTOB
pellieHus], BbIOMpaTh Haubosiee TMOAXOIAIINNA C YUETOM CAaMOCTOSITENTHHO BbIZIe/IEHHBIX
KPUTEPUEB).

Ba3oBble nccieoBaTe/IbCKHeE AeMCTBUA:

WCIO/b30BaTh  BOMPOCHI KaK MCC/IelOBAaTe/IbCKUM WHCTPYMEHT T[O3HaHUS,
(dopMyIMpOBaTh BOIPOCHI, (DUKCHUPYIOIHE TIPOTUBOpeure, MpobeMy, YCTaHaB/IUBATh
MCKOMOe U JaHHOe, (hOPMUPOBAaTh TMIOTE3Y, apryMEeHTUPOBaTh CBOIO MO3ULMI0, MHEHUE;

TIPOBO/IUTh CaMOCTOSITE/IbHO CIVIAaHUPOBAHHbBINA 3KCIIEPUMEHT, WCC/IeJOBaHUE TI0
YCTAHOBJIEHHI0O 0COOEHHOCTeH MaTeMaTHUYecKoro oO0BbeKTa, sB/IeHUs, IIporiecca,
BBISIBJIEHUIO 3aBUCMOCTeH MeX1y 00beKTaMH, IBJIEHUSIMH, MPOLIeCCaMH;

CaMOCTOSITE/IbHO  (hOpPMY/IMPOBaTh OOOOINIEHWST U BBIBOJALI T10  pe3y/bTaTaM
MIPOBE/IEHHOTO HAOJIO/IEeHUs], MCC/IeZIOBAHMS, OLIEHWBATh JOCTOBEPHOCThb ITOTYUYEHHBIX

pe3y/IbTaTOB, BLIBOZIOB U 0000IIIeHMIA;

MPOrHO3MpoOBaTE  BO3MOJ>XHOE€  pa3BHUTHE npornecca, d TadKXXe  BBIJIBUI'dTH
Mnpeariojio’kKeHus O ero pa3BUTHUH B HOBBIX YC/IOBHAX.

Pabora c undopmaruei:

BBLISIB/ISITE JleULUThl MH(OPMAaIUK, JaHHBIX, He0OXOAUMBIX ZIJIsi OTBETa Ha BOIPOC
Y [/l pellieHus 3a/iauy;

BbIOMpaTh MH(OPMALMI0O W3 HWCTOYHUKOB DAa3/IMUHbIX TUIIOB, aHa/JIM3UPOBATh,
CUCTeMaTU3MpOBaTh M MHTEPIIPETUPOBaTh WH(OpPMALMI0 DPa3/IMYHbIX BUA0B U (opm

npeacTraB/I€HUA;

CTPYKTYpHUpOBaThb HWH(OpMalWi0, TIPeJACTaB/IsATL €& B pas3/iMuHbIX (opMax,
WJUTFOCTPUPOBATh rpaduuecky;

OLIeHMBaTh HA/lé)KHOCTb MH(OpPMAaLMM T0 CaMOCTOSITe/IbHO C(OPMY/IMPOBaHHBIM
KPUTEpUSIM.

KoMMyHHKaTHBHbIE yHUBepCa/IbHbIE ydeOHbIe /[eHCTBUS



Oo1enue:

BOCIIPUHUMATh W (OPMYIUPOBaTh CYXKJEHUSI B COOTBETCTBUU C YCIOBUSIMU U
1[eJIIMA  O01L[eHUs], SICHO, TOUHO, TPAMOTHO BBIPA)KaTh CBOI TOUKY 3DEHHSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUSI TI0 XOAY PeLleHUs 3a7jaud, KOMMEeHTHUPOBaTh
TIOJTyYeHHBIM pe3y/bTar;

B Xofle OOCYX[eHWs 3aJaBaTb BOIMPOCHI IO CYI[ECTBY OOCY)KJaeMOU TeMbl,
npo0JieMbl, pelllaeMod 3aflaud, BbICKAa3bIBaThb H/IeW, Halle/IeHHble Ha TIOMCK PpeIeHus,
COTIOCTaB/SATH CBOU CYXKAEHUSI C CYK/JEHUSIMH J[ADYruX Y4YaCTHUKOB [IMAJIOTa,
oOHapy’)KMBaTh pas/iMuve U CXOJCTBO TO3ULIUM, B KOpPPeKTHOU (opme (hopMyivpoBaTh
pa3Hor/iacusi, CBOM BO3pa’keHHsl;

MPe/ICTaB/IATL pe3y/bTaThl peIIeHus] 3a/jaud, SKCIepUMeHTa, HCC/IeI0BaHus,
MPOeKTa, CAMOCTOSITeJTbHO BBIOMpaTh (OpPMAT BBICTYIUIEHHUSI C Y46TOM  3a7ad
npe3eHTallu U 0COOeHHOCTel ayJUTOPHH.

Pery/iaTHBHBIE YHHBEPCA/IbHbIE YUeOHbIe JeHCTBHS
Camoopranusanus:

COCTaB/IATH II/IaH, aJATrOPUTM PpeIlleHus 3a/laud, BbIOMpaTh CHOCO0O pelieHus C
yUETOM MMEIOLIUXCS PeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTeW, apryMeHTUPOBaTb U
KOPpPeKTUPOBaTh BapUAHTHI PellieHui C Y4ETOM HOBOW MH(OPMaLUH.

C dMOKOHTPOJ1Ib, BMOLII/IOHaJIbelﬁ HHTE/I/IeKT:

B/a/leTb HaBbIKaM{ T03HaBaTe/JbHON pedieKCUM Kak OCO3HAHWSI COBepIIaeMbIX
JNeNCTBUH W  MBIC/IMTE/IbHBIX TPOIIeCCOB, WX pe3yabTaTOB, BafleTh criocobamu
CAMOTIPOBEPKH, CaMOKOHTDOJISI TIpollecca W pe3y/bTaTa peIleHus] MaTeMaTH4eCKOi
3aJauy;

Npe/IBU/IeTb TPYJHOCTHU, KOTOpble MOTYT BO3HUKHYTb TIpM pelleHWH 3a/lauw,
BHOCUTb KODDEKTHBBI B JeSITeJTbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/NIbCTB, AAHHBIX,
HaliZIeHHbIX OIMOOK, BLISIBJIEHHBIX TPYAHOCTEH;

OL|eHMBaTh COOTBETCTBHE pe3y/bTaTa LI U YC/IOBUSM, OOBSCHATH TPUYMHBI
JOCTVDKEeHUST UM HeJJOCTY)KeHUsI pe3y/ibTaToB JieaTe/TlbHOCTH, HaXOJUTh OIIMOKY, AaBaTh
OLIeHKY NMPHUOOPEeTEHHOMY OTTBITY.

CoBMecTHas JeATe/IbHOCTD:

TIOHMMAaTh ¥ UCTIOh30BaTh MPEUMYITeCTBa KOMaHHOW U WHAWBUYa/TbHOU pabOThI
NMpyU  pellleHWW y4yeOHBIX 3ajay, TIPUHAMATh IieJlb COBMECTHOM [1eSITeIbHOCTH,
TJITAHUPOBaTh ~ OpPraHM3al[Mi0 COBMECTHOW paboThl, pacrpejensTb BHAbI pabor,
JIOTOBapUBaThCsl, O0CY)KZAaTh TIpollecC W pe3yabTaT paboThl, 0060011aTh MHEHUS
HEeCKOJIbKUX JIFOZIel;



yuacTBOBAaTb B TPYIMIOBBIX (opmax paboTel (00CyXKAeHUs, OOMeH MHEeHWH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITTO/IHATH CBOIO YaCTh pabOThI U KOOPJUHUPOBATh CBOU
JeNCTBUS C IPYTUMH ujleHaMy KOMaH/[bl, OLIeHWBaTh KaueCTBO CBOETO BK/aza B OOIIMiA
MIPOAYKT MO KpUTepUsiM, C(hopMyTMPOBAHHBIM yUaCTHUKaMU B3aUMO/IeHCTBUS.

ITPEIMETHBIE PE3YJ/IBTATBI
K koH11y 10 ks1acca o0yvaronuicss HayunTCs:

CBOOO/THO OIEPUPOBATh OCHOBHBIMU TIOHSITUSIMH CTEPEOMETPHUM TIPU PeIleHud 3afiau U
TIpOBeIeHUY MaTeMaTUUeCKUX pacCyKeHuM;

MIPUMEHSITh aKCHOMbI CTEPEOMETPUU U CIe/ICTBUSI U3 HUX TIPU pellieHUH reOMeTpUUYeCKUX
3aj1ay;

K/IaCCU(PUIIMPOBaTh B3aMMHOE pacrojioKeHue MpPsIMbIX B MPOCTPAHCTBE, MJIOCKOCTEN B
TIPOCTPAHCTBE, MPSMbBIX U TIJIOCKOCTEHN B TIPOCTPAHCTRE;

CBOOO/THO OTIePUPOBATh TIOHATHSIMH, CBS3aHHBIMHM C YTJIaMH B TIPOCTPAHCTBE: MEXIY
TIPSIMBIMU B TIPOCTPAHCTBE, MeXAY MPSIMOM U TJIOCKOCTHIO;

cBOOO/IHO OTIepHPOBATh MOHSATHUSIMH, CBA3aHHBIMUA C MHOTOTpaHHUKAMU;

CBOOOJHO pacrio3HaBaTh OCHOBHBIE BH/bI MHOT'OTDAaHHUKOB (TIpU3Ma, MHMpaMH/a,
TIPSIMOYTOJTbHBIN TTapasijiesienurie]], Ky0);

K/1accuUIMPOBaTh MHOTOI'PAaHHUKY, BbIOMPAasi 0OCHOBaHUS ZIJisl K/lacCcUdUKaIuy;
cBOOOZIHO OrMepupoBaTh TMOHSTHUSIMU, CBs3aHHBIMA C CeYeHWeM MHOTOIDAaHHUKOB
TIJIOCKOCTHIO;

BBITIO/THSITh MapasijiesibHOe, 1[eHTpajbHOe WU OPTOrOHa/ibHOe TPOeKTHpOoBaHHe (Uryp Ha
TIJIOCKOCTb, BBITTOHATE M300pa>keHUs: GUTyp Ha TIJIOCKOCTH;

CTPOUThL CeueHHsi MHOTOIDAaHHMKOB pa3/MYHbIMA MeTOAAMMU, BbITIONHSATH (BBIHOCHBIE)
TUTOCKHE UePTeXXH U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYDP: BUJ CBEPXY, COOKY, CHHU3Y;
BBIUMC/ISITH ~ TIJIOL[@JXW  TIOBEPXHOCTeM  MHOTOTPDAaHHUKOB  (MIpU3Ma, MHpaMu/ia),
reoMeTpUUeCKUX TeJl C TIpuMeHeHreM (opMYy.JI;

CBOOOJTHO OTI€PUPOBATh TIOHATHUSIMH: CHMMETpPHS B TIPOCTPAHCTBE, I€HTP, OChb U
MJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTb CUMMETPUU (UTYPHI;

cBOOOZIHO OMepypoBaTh MOHATHUSIMU, COOTBETCTBYIOIIMMU BEeKTOpaM M KOOpZMHAaTaM B
TIPOCTPAHCTBE;

BBITIOJTHSTh AeUCTBUS Ha/l BEKTOpaMu;

pelaTh 3aJaud Ha /[j0Ka3aTeJbCTBO MaTeMaTHUeCKUX OTHOIIeHWW W HaX0oXK[eHue
reoMeTpuueCKux  BeJIMUMH, TIpUMeHsii  W3BeCTHble  MeTOJAbl TpPU  pellleHUuun
MaTeMaTU4eCKUX 3a/lau MOBbIIIIEHHOTO U BLICOKOTO YPOBHSI CJIO)KHOCTH;

TIPUMEHSATh TMPOCTelIle TpPorpaMMHbIe CPe/CTBa U 3/IeKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTeMbI TIPU pellleHnH CTepeoMeTpUUecKHX 3a/au;

W3BJIeKaTh, TPe00pa30BbIBAaTh U UHTEPIIPETUPOBATh WH(GOPMAIUIO O TIPOCTPAHCTBEHHBIX
reoMeTpuueckux (urypax, rnpeiCTaBJeHHYIO Ha YepTexkaxX U PUCYHKAX;

TIPUMEHSTh M0JlyueHHble 3HaHUS Ha TMPaKTHKe: CPAaBHMBATh M aHA/IM3UPOBATh peasibHble
CUTyalluM, TIPUMEeHSITh W3yueHHble TIOHSATHS B TMpoOllecce TIOMCKAa  pelleHUst
MaTeMaTHuecku ChOpMyTUPOBaHHOW MPOOIeMbI, MO/Ie/TMPOBATh pealbHble CUTYal[uu Ha
s3blKe TeOMeTpUM, MCC/Ie[oBaThb TOCTPOEHHble MOZENW C  MCIO/b30BaHHUEM
reoMeTpUUeCKUX TOHITUM U TeopeM, arraparta aareOpbl, peliaTh TPaKTUUECKHe 3a/jauy,
CBsI3aHHbIE C HAXOXKJ€HWEM reOMeTPUUeCKHX Be/TMUMH;



UMeTh Tpe/iCTaB/eHrst 00 OCHOBHBIX 3Tarax pa3BUTHS FeOMeTpUM KaK COCTaBHOM 4acTH
(yHlaMeHTa pa3BUTHS TeXHOJIOTHM.

K xoH1y 11 kiacca o6yyaromuiics HayuuTcs:

CBOOO/THO OTepUpOBATh TIOHSTHSIMH, CBSI3aHHBIMU C LIWJIMHAPUYECKOH, KOHUUeCKOW M
cepryeckoii MTOBEPXHOCTSIMU, 0OBSICHATD CITIOCOOBI MOTyYeHuSs;

OTepUpOBaTh TMOHSTHSMU, CBSI3aHHBIMM C TejlaMU BpallleHUs: I[UIMHAPOM, KOHYCOM,
cdhepoit U 1apom;

pacrio3HaBaTh Tejla BpalleHus (I[UIUHJP, KOHYC, cdepa U I1ap) U 00BSICHATH CIOCOObI
T0J/lyuyeHus Tesl BpalleHusl;

K/IaccU(ULIMPOBaTh B3aMMHOE PACIoJioyKeHre Cephl U TI0CKOCTH;

BBIUMC/IATG BETMUMHBI 37IeMEHTOB MHOTOTDAaHHWKOB W Tejl BpalljeHHs, OOBEMBI U
TMJIOIA/Id TIOBEPXHOCTel MHOTOTPDaHHMKOB WM TeJl BpallleHUsi, TeOMeTPUUeCKUX Tenl C
ripuMeHeHreM (POpMY/T;

CBOOOJTHO OTEpUpOBATh MOHATHSMH, CBSI3aHHBIMH C KOMOWHALUSAMU Tej BpAIeHUS U
MHOTOTDaHHUKOB: MHOTOTDaHHUK, BIMCaHHBIM B cdepy W OIMUCAHHBbINA OKOO Cdephl,
cdepa, BrMcaHHasi B MHOTOTPAHHUK WK TeJI0 BpallleHus;

BBIUMC/IATE COOTHOILIEHUSI MEXY TUIOIIAZSIMH TIOBEPXHOCTeH U 00bEMaMH TOJ0OHBIX
Tern;

n300pakaTh u3yuaemble (UTYpBI, BBLITIOMHATH (BBIHOCHBIE) TIJIOCKWE YEpPTeXXKHd U3
PUCYHKOB TIPOCTBIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHHUs TeJl
BpallleHus;

W3BJIeKaTh, MHTEPIIPETUPOBATh U TPeoOpa30BbIBaTh WH(HOPMAIUIO O TIPOCTPAaHCTBEHHBIX
reoMeTpuueckux (urypax, rnpeCTaBJeHHYIO Ha UepTeXXaxX U PUCYHKAX;

cBOOO/IHO OTIepHPOBATh MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSITh OTlepaliuu Hajl BeKTOpaMu;

3a/laBaTh TMJIOCKOCTb ypaBHEHUEM B [IeKapTOBOU cHcTeMe KOOp/JUHaT;

pelllaTb TeOMeTpUUeCKWe 3a/laud Ha BbIUMC/IEHHe VI7IOB MeXAy TIpIMbIMA U
TIJIOCKOCTSIMA, BBIUMC/IEHWEe PpacCTOSHUM OT TOYKM [0 TUIOCKOCTH, B I[e/loM, Ha
TIpUMeHeHe BeKTOPHO-KOOP/AMHATHOTO MeTO/a TIPU pellleHU!;

CBOOO/THO OTIepHUPOBATh MOHSATHSIMH, CBS3aHHBIMH C JBW)KEHHEM B TIPOCTPAHCTBE, 3HATh
CBOMCTBA JBU)KEHUH;

BBITIO/THATL M300pakeHWsT MHOTOTPDAHHWUKOB W Tel BpallleHWs TIpU TapauielbHOM
repeHoce, LieHTpaJbHOM CUMMETpHH, 3epKalbHOW CUMMETPUU, TPU TIOBOPOTE BOKPYT
TIpsiMOM, TIpeoOpa3oBaHust M0/[00Ms;

CTPOUTH CeueHHsi MHOTOI'PaHHMKOB U TeJT BpallleHus: CeueHUs [WIMH/pA (TlapasiieibHO U
TeprieHIUKY/ISIPHO OCH), ceueHUsi KOHYyca (mapasuie/ibHble OCHOBAHHIO M TIPOXOJsIire
yepe3 BepIINHY), CeUeHUs 111apa;

WCTI0/Ib30BaTh METO/bl TOCTPOEHUSI CeUeHWM: MeTOJ| C/e/loB, MeTOJi BHYTPEHHEero
TIPOEKTUPOBaHUsI, METO/] TlepeHoca CeKyillel TI0CKOCTH;

JI0Ka3bIBaTh TeOMeTPUUeCKUe YTBePXK/eHNsI;

NIPUMEHSITh TeoMeTpuueckue (akThl /I8 pelleHus CTepeoMeTpPUUeCKUX 3aiad,
TIpe/INoJIararoliX HECKO/IbKO IIaroB peIleHUs], ecjid YCIOBUsS TIPUMEHeHUs 3aJlaHbl B
SIBHOM U HesIBHOU (opme;

pelllaTh 3aZlaud Ha /[l0Ka3aTe/bCTBO MaTeMaTMUeCKUX OTHOIIeHUM U HaxXoXK/eHue
reoMeTpUUeCcKUX BeJIMUMH;



MIPUMEHSITh MPOTPaMMHbIe CPe/ICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTeMBbI MpU
pellleHnH CTepeoMeTpUUeCKUX 3a/iay;

TIPUMEHSITh MI0JTyUeHHbIe 3HaHHWsI Ha MpaKTHKe: CPABHUBATh, aHA/IM3MPOBATh U OL|eHWBATh
peasibHble CUTYyallUW, PUMEHSITh U3yueHHble TOHSATHS, TeOpeMbl, CBOMCTBA B TpoLjecce
TIOWCKA peIIeHrs] MaTeMaTHuecKd C(HOpMYy/IMPOBaHHOW TIpobIeMbl, MO/IeTMPOBATh
peasbHble CUTYyallUM Ha $3blK€ TeOMETpPHH, HCC/Ie[0BaTh IMOCTPOEHHbIE MOJeIu C
WCTIONIb30BaHUEM T'eOMeTPUYeCKMX TIOHATHM W TeopeM, ammapaTa anreOpbl, peliaTh
TIpaKTUUeCKUe 3a/lauk, CBS3aHHbIe C HAX0XKeHWeM reOMeTPUUeCKHUX Be/TMUKH;

UMEeTb TIPe/ICTaB/IeHUsI 00 OCHOBHBIX 3Tarax pa3BUTHS F€OMETPUU KaK COCTaBHOM 4UacTU
dbyH1aMeHTa pa3BUTHSI TEXHOIOTHA.



PABOYAS ITPOI'PAMMA YUEBHOTI' O ITPEJIMETA
I'EOMETPUA

(YIJIYBJIEHHBI YPOBEHD)

10 - 11 xnacc

TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJZTIACC

No HavMeHoBaHMe pa3ziesioB U TeM IIPOrpaMMbl KosmmuecTBo yacos OJeKTpoHHBIe (LKpoBBIe) 0Opa3oBaTebHbIE

n/n Bcero | KoHTposbHbIe pecypcsl

paboThI

1 BBejieHue B CTepeoOMeTpUro 23 1

2 B3auMHoe pacrio/ioykeHue MpsiMbIX B TIPOCTPAHCTBE 6 1

3 [TapannensHOCTE  TNPSIMBIX U IUIOCKOCTeM B | 8 BBeJIUTe 3HaueHue
IIPOCTPaHCTBe

4 [TeprieHAUKY/ISIPHOCTh TPSAMBIX W TIJIOCKOCTeM B | 25 BBeJIUTE 3HaUeHue
TIPOCTPaHCTBe

5 YT/1bl M paCCTOSTHUS 16 1

6 MHoOrorpaHHUKu 7 1

7 BekTops! B IPOCTpPaHCTBe 12 BBeJUTe 3HaUeHue

8 IToBTOpeHWe, 0000ITIeHre ¥ CUCTeMaTH3allysl 3HaHUK | 5 2

[106aBUTH CTPOKY

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 1102 |6




TEMATHUYECKOE IVNTAHUPOBAHUE

11 KJIACC
No HaumeHoBaHue pa3/iesioB U TeM MPOrpaMMbl KosmmyecTBO yacoB OnekTpoHHble  (LMdpoBble)  0Opa3oBaTe/bHbIE
n/n Bcero | KoHTpos/ibHBIE pecypcsl
paboThI
1 AHaTuyeckasi reoMeTpust 15 1
2 IToBTOpeHUe, o000OIIeHMe W CcUcTeMaTu3anus | 15 1
3HaHUM
3 O0BEM MHOTOrpaHHUKA 17 1
4 Tesa BpallieHus1 24 1
5 ITnoraiv MOBEPXHOCTH ¥ 00bEMBI KPYIJ/IBIX TesT | 9 1
6 [BYKeHus 5 1
7 IToBTOpeHWe, 000OIIeHHe W cucTeMartu3aius | 17 2
3HaHUM

[06aBuTh CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 |8
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