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IHHOACHUTEJIBHASA 3AIINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILero
o0Opa3oBaHus, Tak Kak 00eCreYnBaeT BOZMOXKHOCTh H3y4YEHUS AUCIUIINH €CTECTBEHHO-HAYYHOU
HaIPaBJIIEHHOCTH W MPEAMETOB I'yMaHUTapHOro Iukia. II0CKoiIbKy JIOTMYECKOe MBIIUIEHUE,
dbopmupyeMoe TpU  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHUU UENOYKU JIOTMYECKUX YTBEP)KICHUM IpU pelieHuH
F€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIb3YIOTCSL IPU PEIICHUU 3aJa4 €CTECTBEHHO-HAy4yHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Ilens ocBoeHust mporpamMmsl yueOHoro kypca «I'eomerpus» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH oOOyuaromuxcs MpU H3YyYEHHM T'€OMETPUH, Kak
COCTaBJIsAIOLIEH NpeaMeTHOM oOmactu «MaremaTnka M HHPOpMaATHKa» dYepe3 obecreyeHue
BO3MOXHOCTU MPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPUYECKUX 3HAHUM U
NEeUCTBUM, CHelM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOIo NpOoQeccHOHAIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BaHUEM MAaTEMaTHKU.

[IpropuTeTHBIME 3a/1la4aMH Kypca reéOMEeTpUr Ha yriyOJa€HHOM ypOBHE, PACHIUPSIOIIUMU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBiIeHHs] O TEeOMETPUH KaK YacTH MHPOBOM KYJIbTYpHl H
(hopMHUpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢hopMHpOBaHHE TPEACTABIECHUS O NPOCTPAHCTBEHHBIX (GUTrypaX KaK O BaKHEHIIMX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh UM MU3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHME NOHATHHHOrO amnmapara mno pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reOMeTpHUu;

(dbopMupoBaHHE yMEHHsI BJIAJIETh OCHOBHBIMH MOHATUSAMHU O IPOCTPAHCTBEHHBIX (UTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeopeM, (OpMyd U YMEHHE HUX NPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(¢opMupoBaHME yMEHHsS paclO3HaBaTh Ha 4YepTekKaxX, MOJENIAX U B pEabHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPalleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHHE€  HNOHUMAaHHUSA BO3MOXKHOCTH ~ aKCMOMAaTHUYECKOTO HOCTPOCHMS
MaTeMaTU4YeCKUX Teopui, (popMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH MPOBEICHUU
pacCyxJIeHUI;

(dbopMupoBaHME YMEHMs BIIAJETh METOJAMHU JI0Ka3aTeIbCTB M AJITOPUTMOB pEIIECHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKa3aTEeNIbHbIE PACCY)KICHHS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 33Jad M 3aJa4 C [PAKTUYECKUM cojepKaHueM, (opMUpOBaHUE
IpPEICTaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAacCyXJICHUIH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYyaJbHBIX M TBOPYECKMX CIIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATENIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTEpeca K H3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAJIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOM TI€OMETPHM: YMEHHUs
pacrio3HaBaTh IMPOSIBICHUS TI'€OMETPHUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYalMsIX U IPU U3YYEHHUH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJENMPOBAHMS peaNbHBIX CUTYAIMi, MCCIeIOBAHUSL
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTalliy MOJYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMU  COJIEp)KATEIbHBIME JIMHUAMH ydeOHOTO Kypca «l'eomerpus» B 10-11
Kiaccax ABisitorcsa: «lIpsAMble M IUIOCKOCTH B IIPOCTpaHcTBE», «MHororpanHukm», «Tema
BpallleHUsD», «BEKTOpBI U KOOPAWHATHI B IPOCTPAHCTBEY, «/{BH)KEHUS B IPOCTPAHCTBEY.

CohopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «YyMETh ONEPUPOBATH MOHATUAMU,
peleBaHTHBIMU T€OMETPUH Ha yriayonéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHME JIOTHMYECKHX YMEHUH
pacrnpeensercss HE TOJbKO II0 COJEp)KaTelbHbIM JIMHUSIM, HO M IO TrojaM oOOy4eHHs.
Copnepxanue 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylIbTaTaM  OCBOCHHS
®enepanbHO pabodel MporpamMMbl, pacipeAeICHHBIM M0 ToaM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPATHO. OTO TMO3BOJISIET OPraHU30BaTh OBJIAJICHHE T€OMETPUUYECKUMU
MOHATHSMM M HaBbIKAMU IIOCJIEIOBAaTEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HaHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY TI'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarONIuXCsl, paciupssi U yriyousst e€, oOpa3ysl MpOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YII1yOJIEHHOM YPOBHE IO3BOJISIET:

co3gatb yciaoBus Ui auddepeHuHanud oOydeHus, MOCTPOEHUs WHIMBUIYATbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOeclneduTh YrIyONEHHOE M3YYeHHE TeOMETpPHHM  Kak
COCTaBJISIOIIEH yueOHOTO TIpeMeTa «MaTtemaTukay;

MOATOTOBUTH O0YYaIOIIUXCS K MPOJOJDKEHUI0 U3yYeHUs MaTeMaTUKH ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecriednBasi MPEEMCTBEHHOCTh MEXKIy OOmUM H TpodeccruoHaTbHBIM
o0pazoBaHHEM.

Hcnonb3oBaHne BOCHHUTATEIbHBIX BO3MOXKHOCTEH OpraHM3ali ypoka Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs MPE/IOIaraeT:

1. [lonnepxanue uHTEpeca K YYEHHIO, K MPOLECCY TIO3HAHUS, aKTHUBU3ALUU
MO03HABATEIbHOMN EATEIbHOCTH 00yJatOIINXCS.
2. Bocnurtanue co3HaTenbHOM OUCHUIUIMHBI (YMEHHE Y4YUTeNs MOKa3aTh Ba)XKHOCTh

y4eOHO-T103HaBATEIbHON AESITETbHOCTH, YU4€OHOM U TPYJOBOM JUCLIUILITUHBI).

3. ®opMmupoBaHHE YMEHUW U HABBIKOB OpPTraHU3allMU YYallUMUCA CBOCH NEATEIbHOCTH
(opraHuzanys caMOCTOATEIbHONH pPabOTHI ydalluxcs, COONIIOJIEHUE TEXHUKU OEe30MacHOCTU U
TUTMEHUYECKUX IIPAaBUII, CBA3aHHBIX C OCAHKOM M OpraHu3alueil pabouero Mecra).

4. Bocnutanue KyJabTyphl 0OLIeHUs (OpraHu3aius o0IIeHus: Ha ypoke, popMUpOBaHUS
YUUTEJIEM YMEHH CIylIaTh, BHICKa3bIBATh U apIYMEHTUPOBATH CBOE MHEHUE).

5. dopmMupoBaHUE U Pa3BUTHE OICHOYHBIX YMEHUN (KOMMEHTHPOBAHHE OIICHOK
yuuTeneM, o0CyKIeHHe OIEHOK C yJallluMHUCS, KOJUIEKTUBHOE OICHHUBAaHHUE, B3aMMOIIPOBEPKa U
OIICHUBAHUE APYT APYra y4alluMHCS).

6. Bocnutanue rymMaHHOCTH (XapakTep OTHOILIEHUN «y4UTENb — YYEHHK,
PETrYIUPOBAHUE YUUTEIEM OTHOIICHUN MEXY YUAITUMUCH).

OpHOl M3 OCHOBHBIX LIEJIEH W3YYEHUs MATEMAaTHKH SBJIAETCSA Pa3BUTHE MBILIUICHUS, B
NEPBYIO O4Yepe/ib a0CTPaKTHOTO MblIeHus. C TOUKU 3peHHs BOCIIUTaHHsI TBOPUYECKOM IMYHOCTH
0COOEHHO BaYKHO, YTOOBI B CTPYKTYPY MBIIIICHUS yJall[UXCs, KpOME aIrOPUTMHUYECKUX YMEHUN
Y HABBIKOB, KOTOpPbIE CPOPMYIMPOBAHBI B CTAaHIAAPTHBIX MpaBuiaX, GopMylax U adropuUTMax
JeWCTBUH, BOILIM 3BpUCTHYECKUE NPUEMBI Kak OOIIEero, Tak U KOHKPETHOIO XapakTepa. OTH
npuéMbl, B YaCTHOCTH, (OPMHUPYIOTCS NpPU IOUCKE pEIIeHUs 3ajad MOBBIIIEHHOIO YPOBHS
CIIO)KHOCTU. B mporecce Hu3ydeHHss MaTeMaTHKU Takke (OPMUPYIOTCS M TaKUe KauecTBa
MBIIIJICHHS, KaK Chja U TUOKOCTh, KOHCTPYKTHBHOCTb M KPUTHYHOCTh. [lisi amanranuu B



COBPEMEHHOM HWH(POPMAIMOHHOM OOIIeCTBE BAXKHBIM (DAaKTOPOM SIBIsIETCS (POPMHPOBAHUE
MaTeMaTU4YEeCKOTO CTHJIS MBIIUICHHUS, BKJIIOYAIOMIETO B ce0sf HHAYKIHIO U JEIyKIHIO,
0000IIeHNe W KOHKPETH3aIMIo, aHAJM3 M CHHTE3, KIacCH(PHUKAIMI0 W CHUCTEMATH3AIHIo,
abcTparupoBaHHe U aHAJIOTHIO.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha yriayOi€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 ximacce — 102 gaca (3 gaca B Hezeno), B 11 kitacce — 102 gaca (3 gaca B Henenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHoe pacnosioskeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOUIUECs, napauieIbHble U
cKpeluBaromuecs npsmele. [Ipuznaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NapajuleibHbIE MpPSIMble B IPOCTPAHCTBE, MAapaIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MNpsAMOW W Miockoctu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢uryp. OCHOBHBIE CBOMCTBA MapalIeIbHOTO MPOEKTUPOBAHUS.
N306paxkenue Guryp B mapajuieabHON NPOEKIHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHM, YTOJ
MEeXAy NpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: mapajulesbHble IJIOCKOCTH,
CBOICTBa NapauleIbHbIX IIOCKOCTeH. [IpocTelinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpasd/p, napajuiesenune1, HOCTPOSHNE CEUeHUH.

[lepnieHTUKYISIPHOCTD  TPSMONM H  IJIOCKOCTH:  TEPHEHAWKYJISPHBIE TpsSMbIE B
MPOCTPAHCTBE, MpsAMbIE MapajUleibHble W MEPHeHIUKYISIpHble K IUIOCKOCTH, IpU3HAK
MEPHNEHIUKYISIPHOCTH NPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOW MNEepHeHAUKYJISIPHON
miockoctu. OpTOroHanbHOE NMpOoeKTUpOoBaHME. [lepneHAuKyIsip U HAKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 MIOCKOCTH, NMPOEKIHS (PUTyphl HA TUIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNECHIUKYIISIPaXx.

VYrael B IPOCTPaHCTBE: YroJl MEKAY NPSIMOM U MJIOCKOCTHIO, IBYTPAHHBIN YTOJI, TUHEUHBINA
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX U JBYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO YIJIa.

MHoOrorpaHHMKH

Buzabl MHOrorpaHHMKOB, pa3BEpPTKa MHOTOrpaHHHKa. [Ipu3ma: n-yroiapHas mpusMma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBasi M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MpSIMOYTOJIbHBIM Tapajuiesienunes] W ero cpoicrBa. Kparwailiime nytd Ha MOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IlpoctpancTBennas teopema Iludaropa. [Iupammpma: n-
yroJibHasi MTUpaMua, MpaBuibHas U yceu€HHas nupaMusl. CBoiicTBa pédep u OOKOBBIX TpaHeit
MpaBUJIbHOM mnupaMubl. [IpaBuibHBIE MHOTOIpaHHUKH: IPAaBWIbHAs NMpPU3Ma M IpaBUJIbHAs
UpaMuia, mpaBuiIbHas TPEYroiabHas MUpaMuia U MpaBWIbHBIN TeTpasap, Kyo. [IpencraBnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKASAP U UKOCASP.

Brruncnenue 3neMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yrisl. [Inomans GoxoBoi
MOBEPXHOCTH U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBbI, IUIOIIAJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTHU
MpaBUIILHOM TUpaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABHIBHBIX MHOTOTPAHHUKOB.
CummeTrpusi B MpaBWIBHOM MHOTOTPAaHHUKE: CHUMMETpPHUS Napajljielenuneaa, CUMMETpPUs
MPaBUIIbHBIX IPU3M, CHMMETPHUSI PABUIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[TonsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJICHHbIE U MPOTUBOIOJIOXHO HAMPABIEHHbIE BEKTOpbI. PaBEeHCTBO



BEKTOPOB. JIeHCTBUS C BEKTOpAMH: CJIOXEHHWE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJbKHX
BEKTOPOB, YMHOXKEHHME BeKkTOopa Ha uucio. CBoiicTBa cioXeHUs BeKkTopoB. CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tpéx BekTopoB. [IpaBuino mnapawienenunena. Teopema O pPa3IOKEHUH BEKTOpA MO TPEM
HEKOMIUIAHAPHBIM ~ BeKkTOpaM. lIpsamMoyrosbHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpIMHATaAMH BEKTOpPAa M KOOpAMHATAMU TOYEK. YTOIJI
MEXy BekTopamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

TTonsarus: MUIMHAPHUYECKad TIOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)epI/I‘-IGCKafl
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIH
KOHyc, cdepa, map. BzaumHoe pacnonioxkenue cepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxeHue Ten BpaleHus Ha miockocTu. Pa3BépTka nunuHapa u konyca. Cummerpust
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napajuienenunena U ciaeactBus u3 He€. OObEM MpSIMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 kKonyca. O6bEM 11apa 1 MapoBOro CerMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOTpaHHHKOB. HpmMa, BIIMCaHHAsA B LUWJIUHAP,
omucaHHas okoJio muiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO c(epbl, Cephl, BIMCAHHON B
MHOTOTPaHHUK WJIU TEJIO BPAICHUSI.

[Tmomank MOBEpXHOCTH IMWIMHAPA, KOHYyca, Tuiomianas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHoOmIeHHE O0OBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoenne ceyeHMH MHOTOTPAHHMKOB M TEJI BpallCHUs: CEYEHHUS LWIHHJIpA
(mapanyenbHO M MEPIEHIUKYISPHO OCH), CEYEeHHs KOHyca (mapasuielbHble OCHOBAaHUIO H
MIPOXOJIAIINE Yepe3 BEpPIUIMHY), CEYCHHsI IIapa, METOJIbl MOCTPOCHHSI CEYCHHIl: METOJ CJE/IOB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHHUS, METO [IEPEHOCA CEKYILEH MIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B pocTpancTBe. Onepannu HaJ BEKTOpaMu. BeKTOpHOE YMHOKEHHUE BEKTOPOB.
CBoiicTBa BEKTOpHOr0 yMHOKEHHUs. lIpsiMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxkenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpHU
peLIeHUU TEOMETPUYECKUX 3aau.

JBu:xeHusI B IPOCTPAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpaxkenus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JABWXEHUU. Buabl NBWXKEHMI: NapaieNbHbI NEPEHOC, LEHTpajbHasi CUMMETPUs,
3epKaJIbHasi CHMMETpPHs, IOBOPOT BOKpyYr mpsmoil. [IpeoOpazoBanus nogobus. [Ipsmas u cdepa
Oiinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kianckoe BociMTaHHe:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MLIMU  OOYyJaroIerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHUH, NpPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJECWCTBOBATh C COLMAIbHBIMM WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAUCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh POCCUNUCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHMCKOW MAaTE€MAaTHKH, IEHHOCTHOE OTHOUIEHWE K JIOCTHKEHHUSIM POCCUUCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MAaTEeMaTUYECKOUN IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE  JIYXOBHBIX IIEHHOCTEM  pOCCHUHCKOTO  Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTHYeCcKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHME K  MHpPY, BKIIOYasd  OCTETUKY  MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peIICHUH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

chOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HaHUS B UHTEpEcax 30POBOrO
u Oe3omacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOMN JA€ATEIbHOCTHIO;

6) Tpya0BOe BOoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JIIOOUS, HUHTEPEC K Pa3Iu4HbIM cdepam
podeccHOHANBHOM NEesATENbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
CoBeplIaTh OCO3HaHHBIA BBIOOp Oyaymiei mnpodeccun U peamTu30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HAIIPaBJIECHHOCTH;

7) 3K0JIOTHYECKOE BOCIIHTAHHE:

chOpPMUPOBAHHOCTh JKOJIOTUYECKOW KyIbTYphl, TOHUMAaHHE BIHUSHUS COLMAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
r00ambHOTO  XapakTepa  AKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW JUTSl pelIeHus 3aqad B 00JacTH OKpYKaloUleil cpe/pl, MIIaHUuPOBaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI 7151 OKPYKAIOLIEH Cpenpl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUSA:



C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH MPAKTHUKH, MOHUMAHHE MATEeMaTHYECKOW HAyKH Kak cgepsl
YEJI0BEYECKON ACATEIIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul PAa3BUTHs LIMBUIM3ALINN,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOH KaK CpPEICTBOM IO3HAHUS MHUpA,
TOTOBHOCTb OCYILIECTBIIATh IMPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHANBUYAIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHBEpPCAJbHbIE YueOHbIE el CTBUS

ba3oBble jornueckue qelcTBU:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TNPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXAYy TIOHATUAMHU, (OPMYIHUPOBATH ONPEICICHHUS ITOHSATHA,
YCTaHABJIWBATh CYIIECTBCHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHUS JUIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCTIpUHUMAThH, (OPMYIHPOBATh W TPEOOPa30BBIBATH CYKJICHUS: YTBEPAUTEIBbHBIC H
OTpHUIIaTENIbHBIC, CIMHIYHBIE, YaCTHBIE U 00II1e, YCIOBHBIE,

BBISIBJISITh MAaTEMATHYECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEUUs B (aKTax,
TAHHBIX, HAOMIOJACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTCPUU JUIS  BBISIBIICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTeMaTHUUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBATh AapryMEHTAlUIO, MPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh croco0® pemieHus y4eOHOW 3a7aud (CpaBHMBATh HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM € Y4ETOM CaMOCTOSITENILHO BBIJCJIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

HCII0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (POPMYIUpPOBaATh
BOINPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYUE, MpobiIeMy, yCTaHABIMBAaTh HCKOMOE U JIAaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTHUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIICHUS, IMPOIIECCAa, BBISBICHUIO
3aBUCHUMOCTEH MEX Iy 00bEKTaMU, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIEeI0OBAaHUs, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOIIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro pPa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIUU, JTAaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOMIPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB PA3NUYHBIX THUIIOB, aHAIM3HPOBATH,
CUCTeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGMOPMALMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHUS;



CTPYKTYpUpOBaTh  WHQPOpMAIMIO, MPEICTaBIATH ©€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauuecKu;

OLICHUBATh HAAEKHOCTh HMHGOpPMAIMM IO CaMOCTOSITEIBHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIPpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHUA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO0 TOYKY 3pPCHHA B YCTHBIX W HNHWCBMCHHBIX
TCKCTaX, HAaBaTb IIOACHCHHUA IO XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3ysbTar;

B X0Ji¢ 00CYXJIEHHUSI 3a7aBaTh BOTIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMBI, MPOOIIEMBI,
pemaeMoifI 3aaa4M, BBICKA3bIBAThb HWACH, HALICJICHHBIC HA IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTHX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme popMyTUpOBaTH pa3HOTIIACHUS, CBOM BO3PAKEHHS,

NpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3ajady MpEe3eHTAluu U
0COOEHHOCTEHN ayAUTOPUH.

PerynsiTuBHbIC YHUBepCAJIbHbIE Y4eOHbIE 1efiCTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHHs 3aJadd, BbIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAILHBIN HHTEJLIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATENILHON pe(uIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNs: MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHKHYTh IIPU PEIICHUH 3a/a4d, BHOCHUTh
KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBaTb COOTBETCTBME pe3yibTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUUYMHBI
JOCTMDKEHUSI WM HEAOCTHXKEHHsI Pe3y/lbTaTOB JEsTEeIbHOCTH, HAXOJUTh OLIMOKY, /JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIYalbHON pabOThl IpU
pelieHMH y4yeOHBIX 3aja4, NPUHUMATh L€JIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHON paloThl, pacmpenensaTh BHIbI paboT, IOroBapuBaThcs, 0OCYXKIATh
IpoIecC U pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4yacTh pabOThl M KOOPAMHHUPOBATH CBOU JAEUCTBUS C
JIPYrUMHM 4IEHAMH KOMAaHJbl, OLIEHUMBATh KAayecTBO CBOEro BKJaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xoniy 10 kjacca oOydaronuiicss HayIuTCs:

cBOOOJTHO ONEPUPOBATh OCHOBHBIMU MOHSATHIMU CTEPEOMETPHH MPH PEIICHUH 33734 U
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUM;

IIPUMEHATh AaKCHUOMBbl CTEPEOMETPUM M  CIEACTBUA U3 HUX I[pPU  PELICHUU
r€OMETPUUECKUX 3a/1a4;

KJIaccu(UIMpOBaTh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MIPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHSATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKTY IIPSIMOM U IJIIOCKOCTBIO;

CBOOOJHO ONEpPUPOBATH MOHATUSAMH, CBI3aHHBIMHU C MHOTOTpaHHUKAMHU;

CBOOOJHO paclo3HaBaTh OCHOBHBIE BHJbl MHOIOTPaHHUKOB (IIpU3Ma, MNHpaMUAA,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(DHUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJIacCU(PHUKAINN;
CBOOOJHO ONEPUPOBATH TOHATUSIMHU, CBSI3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IIJIOCKOCTBIO;

BBITIOJIHATH MapaJuIeNIbHOE, LIEHTPAJIbHOE U OPTOTOHAJIBLHOE NMPOEKTHpOBaHUE (HUTYp Ha
IJI0CKOCTB, BBITIOJIHATH N300pakeHUs PUryp Ha MIOCKOCTH;

CTPOUThH CEYEHHsS] MHOTOIPAHHUKOB Pa3IMYHBIMU METO/JaMHU, BBIOJIHATH (BBIHOCHBIE)
IUIOCKHE YepTEeXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IJIOLIAJM MOBEPXHOCTEH MHOTOIPAaHHMKOB (IIpU3Ma, MHpaMuia),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (hOpMYIT;

cBOOOJITHO ONEpUpOBaTh MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (QUTYpPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpJHMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATE ACHCTBHS HaJl BEKTOPaMH;

pelmaTh 3aJa4d Ha J0Ka3aTeIbCTBO MATEeMATUYECKUX OTHOIICHUH M HaxOXKJIEHHE
Ir€OMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHBIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 33Jau MOBBIIIEHHOI'O ¥ BBICOKOI'O YPOBHS CJIOKHOCTH;

IPUMEHATH NIPOCTEHIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3a/1a4;

U3BJIEKATh, peoOpa3oBbIBATH U UHTEPIPETUPOBATH uHbOpMaLIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypaX, IMpPeJICTaBJICHHYIO Ha uepTexax Hu
PHUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HAHMSA Ha IMPAKTUKE: CpPaBHMBATh U AHAIW3UPOBATh
peaJIbHbIE CUTYallUH, MPUMEHSTh W3YYEHHBIE MOHATHS B MPOLECCE MOMCKA PEIICHUS
MaTeMaTu4ecku chopMyaupoBaHHON MPOOIEMbI, MOJIEIIMPOBATh PealbHbIE CUTYalluU
Ha A3BIKE TE€OMETPUHU, HCCIENOBaTb IIOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM
reOMEeTpUYECKUX TMOHATHM M TeopeM, amnmapara ainreOphl, peliaTh MPaKTUYeCKHe
3aJ1a4, CBS3aHHbIE C HAXOKJIECHUEM I€OMETPUUECKUX BEJINYMH;

UMETh TpeACTaBIeHUs 00 OCHOBHBIX J3Tanax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHs TEXHOJIOTUH.

K koniy 11 kinacca oOyyaromuiicss HAyYuTCA:



cBOOOJTHO OTIEPUPOBATH MOHATUSAMH, CBSA3aHHBIMU C IIMJIMHIPUYECKON, KOHUYECKON U
cepuuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYCHHUS

ONEpUPOBATh MOHATUSMHU, CBA3AHHBIMU C TEJaMM BpPALICHUS: LIIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tella BpameHus (MWIHHIP, KOHYC, cdepa U map) U 0ObACHATh CIIOCOOBI
IIOJIyYEHUS TEJl BpaIlleHNUS;

KJIaccu(UIMPOBATh B3AUMHOE PACIIOJIOKEHHE CEephI U TNIOCKOCTH;

BBIYMCIATh BEIMYMHBI 3JIEMEHTOB MHOTOTPAaHHMKOB W TEJ BpalleHUs, OObEMBI U
IUIOLIAM MOBEPXHOCTEW MHOTOTPAaHHUKOB M TEJ BPALICHUS, T€OMETPUUYECKUX TEN C
MpUMEHEHUEM (POpPMYIT;

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3AHHBIMH C KOMOWHALMSAMU TEJ BPALICHUS U
MHOTOTPaHHUKOB: MHOTOT'PAaHHUK, BIHCAHHBIN B cpepy U ONUCAHHBIA OKOJIO chepsl,
cdepa, BIMcaHHasi B MHOTOTPAHHUK UJIU TEJIO BPAIICHHUS;

BBIYMCIISATH COOTHOIIEHHS] MEXIY IJIOLIAASIMHU MTOBEPXHOCTEH U 00BbEMaMU MOJ0OHBIX
TEI,

n300paxaTh H3ydaeMble (PUTYpBI, BBIMOIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3
PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BHUJIl CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS
TEJ BpalleHHUs;

W3BJIEKATbh, UHTEPIPETUPOBATH u peoOpa3oBbIBaTh uHpopManuo 0
MIPOCTPAHCTBEHHBIX T€OMETpUUYECKUX (Urypax, NpeACTaBIEHHYIO Ha YepTexax u
PHUCYHKaX;

cBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

pemaTh TEeOMETPUUYECKHE 3aJayd Ha BBIYKMCIECHHE YIJIOB MEXAy MNpSAMBIMU H
IUIOCKOCTSIMHU, BBIUUCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ia IIPU PELICHUH;

CcBOOOJIHO OIEPUPOBATH IMOHATUSAMH, CBA3aHHBIMU C JIBKEHHEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA JBIKCHUI;

BBITNIOJIHATE M300paK€HUsI MHOIOIPDAaHHUKOB M TEJ BpALIEHUs IpU MHapajlje]bHOM
IepeHoce, EHTPAIbHOH CUMMETPHH, 3€pPKaIbHOW CUMMETPHHM, IIPU MIOBOPOTE BOKPYT
psAMOM, TIpeoOpa3oBaHuUsl MO00NS;

CTPOMTh CEUYEHUS] MHOTOTPAaHHMKOB M TeJ BpAlllEHUS: CEYCHMS LWIMHIpA
(mapajuienbHO U MEPIEeHAUKYIIPHO OCH), CeUeHHsI KOHyca (IapasieibHble OCHOBAaHHIO
U TIPOXOJIAIINE Yepe3 BEPILINHY), CEUEHUS 11apa;

UCIOJb30BaTh METOJbl NOCTPOCHUS CEYEHHUH: METOJ CIIEl0B, METOJ BHYTPEHHEIrO
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEeH MITOCKOCTH;

JOKa3bIBaTh N€OMETPUUECKHUE YTBEPKICHHUS,

INPUMEHATh TeOMEeTpUYecKue (akThl Ui pelIeHUs] CTEepPeOMETPUUYECKHX 3ajad,
IIPENIIOJIATAIOINX HECKOJIBKO IIAaroB PEIICHHUs, €CIIM YCIOBUS NIPUMEHEHHS 3a/1aHbl B
SIBHOU U HEsIBHOU hopme;

pemars 3aJadd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKMX OTHOUICHMM M HaxOXKICHHE
FE€OMETPUYECKUX BEJINYMH;

MIPUMEHATH IPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
PELIEHUN CTEPEOMETPUYECKUX 3a/1aY;



NPUMCHATL IIOJYUCHHBIC 3HAHHA Ha HPAaKTUKEC: CpaBHWBATb, AaHAJIU3HUPOBATL H
OLICHUBATL PCAJIbHBIC CUTyalluU, IPUMCHATh U3YUCHHBIC [IOHATHA, TCOPCMBI, CBOICTBa
B IIpoleCCEe IOMCKAa pEeIIeHHs] MaTeMaTH4ecku Cc(HOopMyIHMpOBaHHON MPOOIEMBI,
MOJCIHUPOBAThH PCAJIbHBIC CUTyallUW HA A3BIKC I'COMCTPUU, UCCIICAOBATH NOCTPOCHHBIC
MOJECIN C HCIIOJIb30BAHUEM I'COMETPHUYCCKUX MOHATUHA H TCOPECM, alIiapara anre6p1>1,
pelaTh MPAKTHYCCKUC 3aaa4u, CBA3AHHBIC C HAXOXKACHHUEM I'COMCTPUICCKHUX BCIIMYNH,
HMCTh IPCACTABJICHHUA 00 OCHOBHBIX JTalax Ppa3BUTUA T'COMCTPHUH KaK COCTaBHOM
JacTu pyHAaMEHTa Pa3BUTHS TEXHOJOTHH.
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IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VB H PACCTOSHHS 16 https://educont.ru/
6 MHOTOrpAHHHKH 7 https://educont.ru/
7 Bexkrtops! B mpocTpaHcTBe 12 https://educont.ru/
g [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS 5 https://educont.ru/
3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0




11 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1 https://educont.ru/
) [ToBTOpEHue, 06001EeHNE U 15 | https://educont.ru/
CHUCTEeMaTH3allns 3HAHUI
3 O6bEM MHOTOTpAaHHUKA 17 1 https://educont.ru/
4 Tena Bpamenms 24 1 https://educont.ru/
5 [Tmomaamu moBEpXHOCTH U OOBEMBI 9 | https://educont.ru/
KPYTJIBIX TEJ
6 TIBHOKeHMS 5 1 https://educont.ru/
7 [ToBTOpEeHUE, 0600IICHNE 1 17 ) https://educont.ru/
cUCTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpakririeckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
OcHoBHbIE TpaBUIIa U300paKEHUS HA https://educont.ru/
1 PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX 1
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsiTHS cTepeoMeTpun: TOUKa, MpsMas, https://educont.ru/
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
2 MpaBUJIa N300pakKeHHs Ha PUCYHKE 1
IJIOCKOCTH, MapajieNbHbBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
[TonsTus: nepecekaronuecs MIOCKOCTH, https://educont.ru/
3 MEePECEKAOIINECS MPSIMas U TIIOCKOCTh; 1
MOJIYIPOCTPAHCTBO
[TonsTus: nepecekaronuecs MIOCKOCTH, https://educont.ru/
4 nepeceKaroIuecs npsiMasi ¥ mIoCKOCTh; 1
MOJIYIPOCTPAHCTBO
MHororpaHHUKH, U300paKECHHE https://educont.ru/
5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHUKH, U300paKECHHE https://educont.ru/
6 MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP, 1
HECYIIECTBYIOIHUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUHU U NTEPBBIE | https://educont.ru/

CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBUS U3 HUX

https://educont.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUxX. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEH B TPOCTPAHCTBE.
O0603HaueHus TPSAMBIX U TIJIOCKOCTEH

https://educont.ru/

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenune nepecedeHus
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

https://educont.ru/

11

N300paxkenue ceueHnit nupamuabl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

https://educont.ru/

12

N3obpaxenne ceueHunit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TUIOCKOCTEH. PackpamniBanue
MMOCTPOCHHBIX CEUCHHI Pa3HBIMU IIBETAMH

https://educont.ru/

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

https://educont.ru/

14

Meton ciaenoB ajs NMOCTPOCHUA CEUCHUI

https://educont.ru/




15

Mertoa cienoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJI0CKOCTER

https://educont.ru/

16

Mertoa cieoB Ui HOCTPOCHUS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTEN

https://educont.ru/

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aITHCh IIaroB
MMOCTPOCHUS

https://educont.ru/

18

[TocTpoenne ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH M 3aIHCh IIIaroB
MOCTPOCHHUS

https://educont.ru/

19

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MOCTPOCHHUS

https://educont.ru/

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEW U 3alHUCh 11aroB
MIOCTPOEHUS

https://educont.ru/

21

[ToBTOpenue mianumerpuu: Teopema o
MPOMOPLIHOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

https://educont.ru/

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH

https://educont.ru/




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://educont.ru/

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapamiensHble npsiMble B
MIPOCTPaHCTBE

https://educont.ru/

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIEH Ha TaHHOU
npsiMoi. Jlemma o repecedeHnmn
MapaIJIEIbHBIX TPSAMBIX TIIOCKOCTHIO

https://educont.ru/

26

[TapannensHOCTH TpeX NpsMBIX. Teopema o
TpEX MapaiedbHbIX MPSAMBIX. Teopema o
CKPEILMBAIOIINUXCS MPSMBIX

https://educont.ru/

27

[TapannensHOE TPOSKTUPOBAHHKE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoektupoBanus. M3o00paxkeHune pasHbIX
(buryp B mapamuieqbHON IPOSKIINH

https://educont.ru/

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpaBJICHHbIMU CTOPOHAMHU. YTOJI
MEXIY NPSIMbIMU

https://educont.ru/

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

https://educont.ru/

30

IloHsTHs: napaJjiieJIbHOCTb HpﬂMOfI u
IIJIOCKOCTH B ITPOCTPAHCTBCE. HpI/I3HaK
napalsICJIbHOCTU HpHMOﬁ " IJIOCKOCTH.

https://educont.ru/




CaoiicTBa NapauIeIbHOCTU IPSIMOH U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

https://educont.ru/

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

https://educont.ru/

33

[TapannensHast mpoeKIUs, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHH KyOa 1
napamenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

https://educont.ru/

34

[TapannensHble I0ockoCcTH. [Ipu3Haku
MapayuiebHOCTH JBYX IMJIOCKOCTEM

https://educont.ru/

35

TeopeMa o napamieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIei
yepe3 TOUKY, He MPUHAAISKAILYI0 JaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

https://educont.ru/

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuieIbHOCTH PSIMBIX TIEPECCUCHUS
MIPH EPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEN TpeThen

https://educont.ru/

37

CBoiicTBa mapaiesbHbIX MJIO0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIFOUEHHBIX MEXK]y NTapalljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPAMOIL C
JBYMsI ITapaJIIEIbHBIMU TUIOCKOCTSIMU

https://educont.ru/




38

[ToBTOpenue: Teopema [Mugaropa Ha
IUIOCKOCTH

https://educont.ru/

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

https://educont.ru/

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

https://educont.ru/

41

Boruncnenue 1iaMH 0Tpe3KoB B KyOe 1
MIPSIMOYT'OJIBHOM ITapajuIeIIeuIe/1e

https://educont.ru/

42

[lepneHMKyYISIPHOCTD NPAMOU U
mockocTH. [IprusHak
MEPIEHIUKYIISIPHOCTH MPSMOHN U
IIJIOCKOCTH

https://educont.ru/

43

[lepneHMKyYISIPHOCTD NPAMOU 1
miockocTH. [TpusHak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

https://educont.ru/

44

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
4yepe3 TOUKY IMPOCTPAHCTBA
MEePIEHIUKYIISIPHON K TUIOCKOCTH

https://educont.ru/

45

IInockocTtu u NEPNCHAUKYIISAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAaX

https://educont.ru/

46

IInockocTtu u MEPNCHAUKYIISAPHBIC UM
IPsAMBIC B MHOT'OI'PaHHHUKAaxX

https://educont.ru/

47

[leprieHAuKyIsAp U HAKJIOHHASL.
[TocTpoenue nepneHuKyIsipa U3 TOUKN Ha
MPSIMYIO

https://educont.ru/

48

[leprieHAuKyIsAp U HAKJIOHHASL.

https://educont.ru/




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
PSAAMYIO

Teopema o0 TpEX nepHneHANKYIApax

https://educont.ru/

9 (mpsimast u oOpaTHast)
50 Teopema o Tpéx nepneHAUKYIIpax https://educont.ru/
(mpsimast u oOpaTHasi)
51 VYT0J1 MEXKTy CKpEITUBAIOIINMUCS https://educont.ru/
MPSMBIMH
[Touck neprneHauKyIIpPHBIX MPSIMBIX C https://educont.ru/
52 MTOMOIILIO TIEPIICH UK YIS PHBIX
IIJIOCKOCTEMN
53 OpTOroHanbpHOE IPOEKTHPOBAHHE https://educont.ru/
[TocTpoenue ceuenuit Kyoa, MPU3MBI, https://educont.ru/
54 MPaBUJILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenune ceuenuit Kyoa, MPU3MBI, https://educont.ru/
55 MPaBUJILHON MUPaMUbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH
CummMeTpus B MPOCTPAHCTBE https://educont.ru/
56 OTHOCHUTEIBHO MIockocTu. [lnockoctu
CUMMETpHUI B MHOTOTpaHHHKAX
57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U https://educont.ru/
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUU
53 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér https://educont.ru/
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH
59 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér https://educont.ru/

paCCTOSIHI/Iﬁ OT TOYKH OO ITINIOCKOCTH




60

CriocoObl OIyCTUTh NEPIIECHANKYIISPHI:
CUMMCTpPUs, CABUT TOYKHU 10
NapajuIeIbHON IPSIMOU

https://educont.ru/

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

https://educont.ru/

62

KonTtponsHas padota "B3anmuoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTee”

https://educont.ru/

63

[ToBTOpEHME: Yyroy Mex 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

https://educont.ru/

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIIUMHUCA IIPSIMBIMU B
IIPOCTPAHCTBE

https://educont.ru/

65

I'eomeTprueckne METOIbl BHIYUCICHUS
yriia MeX]1y MPSMBIMU B MHOTOI'PaHHUKAX

https://educont.ru/

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B JIBYTPaHHOIO yria

https://educont.ru/

67

[TepnenaukynspHelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

https://educont.ru/

68

[Ipu3Hak nepneHIuKyIIpHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl IBYyX MI0CKOCTeN
MEePIEHIUKYIISIPHBIX TPEThEN MIOCKOCTH

https://educont.ru/

69

[IpsiMoyrombHbIN Napajuienenunen; Kyo;
U3MEPEHUs, CBOWCTBA IPSIMOYTOJIBHOTO
napaiesenumnena

https://educont.ru/




70

Teopema 0 AuaroHany NpsMOYroabHOTO
napajulesIenuIe1a ¥ CIeICTBUE U3 Hee

https://educont.ru/

71

CrepeomMeTpriecKue U MPUKIaIHbIC
3a7a4M, CBA3aHHbIC CO B3aUMHBIM
PAacCIOJIOKEHUEM MIPSAMBIX U TIOCKOCTH

https://educont.ru/

72

[ToBTOpEHME: CKpENTUBAIOIIUECS TPSIMbBIE,
napajuieTbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

https://educont.ru/

73

[Tapa nmapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

https://educont.ru/

74

Paccrosnue oT ToUku 0 IINIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH

https://educont.ru/

75

Brrunciienue paccToAHUI MEXTY
CKPEIMBAIOIIUMHUCS IPSIMBIMU C TIOMOIIBIO
MIEePIEeHIUKYIIIPHO MIIOCKOCTH

https://educont.ru/

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

https://educont.ru/

77

DnemMeHTHI chepuuecKoil reOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

https://educont.ru/

78

KonTponsnas pabota "Yrisl u
paccrosHus"

https://educont.ru/

79

CucremaTtuzanus 3HaHuN "MHOTrOrpaHHUK
U €ro 3JIEMEHTHI"

https://educont.ru/

80

[Iupamupa. Buas nupamun. [IpasunbHas

https://educont.ru/




nupamuaa

[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

https://educont.ru/

81
[IpaBunbHas npusma
2 [Ipsimoii napannenenumnesn, https://educont.ru/
MPSIMOYTOJIbHBIN NapajuieNenunesn, Kyo
23 Brinykiible MHOrOrpaHHuku. Teopema https://educont.ru/
Ditnepa
Brinykiible MHOrOorpanHuku. Teopema https://educont.ru/
84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE
MHOTOTpPaHHUKHU
85 Koutponsnas pabora "MHororpaHHUKT" https://educont.ru/
26 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B https://educont.ru/
IIPOCTPAHCTBE
87 CyMMa BEKTOpOB https://educont.ru/
38 Pa3HOCT BEKTOPOB https://educont.ru/
89 [IpaBuno napannenenunena https://educont.ru/
90 YMHOX€EHHE BEKTOpa Ha YUCIIO https://educont.ru/
Pasnoxxenue Bekropa o 6azucy Tpéx https://educont.ru/
91 BEKTOPOB, HE JIeXkKAITUX B OJHOMN
IUIOCKOCTH
92 CkansipHO€ MpoU3BEECHUE htps:/feducont.ru/
93 Boluncienue yria Mexxay BEKTOpaMu B https://educont.ru/

IIPOCTPAHCTBE




https://educont.ru/

94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1

95 IIpocTeiime 3a1auk ¢ BEKTOPaMH 1 https://educont.ru/
96 IIpocTeiimme 3a1auk ¢ BEKTOPaMH 1 https://educont.ru/
97 IIpocTeiimme 3a1auk ¢ BEKTOPaMH 1 https://educont.ru/
98 O6o6mIeHNe U CHCTEMATH3aIHUs 3HAHUH 1 https://educont.ru/
99 OGo6mIeHNe U CHCTEeMATH3aNHs 3HAHUH 1 https://educont.ru/
100 HTorosas KOHTpoJbHAs paboTa 1 https://educont.ru/
101 HtoroBasi KOHTPOJIbHAsS paboTa 1 https://educont.ru/
102 O000I11IEeHNE U cUCTeMAaTU3alus 3HaHU | 1 https://educont.ru/

OBIIEE KOJIMYECTBO YACOB I10 02

ITPOTPAMME




11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
Mara uupposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypchl

| [ToBTOopenue tems! "KoopauHars! BekTopa | https://educont.ru/
Ha MJIOCKOCTH U B IPOCTpaHCTBE"

) [ToBTOpenue Tems! "CkansgpHoe | https://educont.ru/
MIPOU3BEICHUE BEKTOPOB"

3 [ToBTOpenue Tems! "Boruncienue yria 1 https://educont.ru/
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"

4 [ToBTOpenue Temsl "YpaBHEeHHE MPSIMOH, 1 https://educont.ru/
MPOXOSIIEH Yepe3 1BE TOUKH"

5 YpaBHEeHHE MIOCKOCTH, HOpMaJlb, | https://educont.ru/
ypaBHEHHE IUIOCKOCTU B OTpe3Kax

6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 https://educont.ru/
ypaBHEHHE IUNIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHne 1 https://educont.ru/

g JIuHeiHble HEpaBEHCTBA, TUHEUHOE | https://educont.ru/
IPOrpaMMHUpPOBaHUE

9 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE | https://educont.ru/
IPOrpaMMHUpPOBaHUE

10 AHanuTHYECKUE METOBI pacuéTa yria | https://educont.ru/
MEX]ly IPSIMBIMH B MHOTOI'paHHHKaX

1 AHanuTHYECKHE METOBI pacuéTa yria | https://educont.ru/
MEXAY IUNIOCKOCTSIMU B MHOTOI'PaHHUKAX




@opmyita pacCTOSIHUSA OT TOYKH J10

https://educont.ru/

12 IJIOCKOCTH B KOOPAMHATAX
13 HaxoxpaeHnue paccTosiHuil OT TOUKHU 10 https://educont.ru/
IJIOCKOCTH B KyOe
14 HaxoxneHnue paccTosiHui OT TOYKHU 10 https://educont.ru/
IJIOCKOCTH B MPAaBUJIbHOW TUPAMMUJIE
s KonTtponbHas pabota "Ananuruyeckas https://educont.ru/
reoMerpus’"
16 CeueHunss MHOTOTPAHHUKOB: CTaHAapTHHIE https://educont.ru/
MHOTOTPaHHUKH
17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIE0B https://educont.ru/
CeueHrsi MHOTOIPAHHUKOB: CTaHAApTHBIE https://educont.ru/
18 IJTIOCKOCTH, TIEPECECYEHUS MPSIMBIX U
IIJIOCKOCTEMN
19 [TapannenpHble NPSAMBIE U TJIOCKOCTH: https://educont.ru/
napajuieNibHble CEYeHUS
20 [TapannenpHble NPSAMBIE U TJIOCKOCTH: https://educont.ru/
pacy€T OTHOIIECHUI
[TapannenpHble NPSAMBIE U TJIOCKOCTH: https://educont.ru/
21 YTJIBl MEXTY CKPEIIUBAIOIIIMMHUCS
MPSMBIMU
[lepnenqukynspHble IPsMBIE U https://educont.ru/
” IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEPIEeHIUKYISAPHBIX TIOCKOCTEH 1
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
23 IlepnieHquKyIApHBIE IPAMBIE U https://educont.ru/

TUTIOCKOCTH: TeopeMa O Tpex




NEPIEHIUKYIIApax

24

[lepnieHquKyIIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JUIMH B
MHOTI'OTPaHHUKAX

https://educont.ru/

25

[ToBTOpenue: mionaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHS O 100Us

https://educont.ru/

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJTOTAIeH, COOOPaKEHUS TI0100Ms

https://educont.ru/

27

[ToBTOpEHME: momaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIEH, COOOPaKEHUS TI0100MsI

https://educont.ru/

28

[nomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

https://educont.ru/

29

[lnomany ceyeHnii MHOTOrPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Mst

https://educont.ru/

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

https://educont.ru/

31

O06béM Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

https://educont.ru/

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

https://educont.ru/

33

CrepeoMeTprUYECKHE 3a/1a41, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO

https://educont.ru/




mapajijiejacnuicaa

HpI/IK.Ha,[[HBIe 3aga4u, CBA3aHHBIC C

https://educont.ru/

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesenumea
35 OGBEM TIPSO IPH3MBL https://educont.ru/
36 CrepeoMeTpuiecKue 3a/1auu, CBI3aHHBIC C https://educont.ru/
BBIYUCIICHUEM 00BEMOB TIPSMOM TIPU3MBI
37 [IpuknanHeie 3a1a4u, CBSI3aHHBIE C https://educont.ru/
00BEMOM NPSAMOI MPU3MBI
Brruncnenue 00EMOB T C TOMOIIIBIO https://educont.ru/
38 omnpenenéHHoro uurerpana. OopEm
HAaKJIOHHOHN IIPU3MBI
Brruucienne 00bEMOB TEN ¢ IOMOILBIO https://educont.ru/
39 onpenenéuHoro uurerpaia. O0bEM
MU PaMHU/IbI
40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE https://educont.ru/
00BEMOB MUPAMHU/T C OOLTUM yIIIOM
A1 ®dopmyna 00bEma nupamMuel. OTHOIIICHUE https://educont.ru/
00bEMOB MUPAMHU/T C OOIIIUM YTIIOM
4 CrepeomeTpuyecKHe 3a/1auu, CBSI3aHHBIE C https://educont.ru/
00BbEMaMu HAKJIIOHHOM MPU3MBI
43 CrepeomMeTpuiecKue 3a/1auu, CB3aHHbIE C https://educont.ru/
o0bEMamMu MHpPaMUIbL
[Ipuknanueie 3ana4yn mo Teme "OObEMBI https://educont.ru/
44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI
45 [Ipuknanueie 3ana4n o Teme "OOBEMBI https://educont.ru/




Ten", CBI3aHHBIE ¢ 00BEMOM MUPAMUJIBI

[Tpumenenne 00bEMOB. Brruncienne

https://educont.ru/

46 paccTosHUA J0 IIOCKOCTH
47 KonTtponsnas padora "O6béM https://educont.ru/
MHOTOTpaHHUKa"
Hunuaapuyeckas MoBEpXHOCTD, https://educont.ru/
48 00pa3yrolre MUJINHIPUIECKOM
MIOBEPXHOCTH
49 Hununaap. [psmoit kpyroBoit HUIUHAD. https://educont.ru/
[nomaae MOBEPXHOCTH LIWIMHAPA
50 Konunueckas noBepxHOCTh, 00pazyroniue https://educont.ru/
KOHMYECKOM noBepxHocTH. Konyc
51 Ceuenune KOHyca MIOCKOCTHIO, https://educont.ru/
napajuiebHOM MIIOCKOCTH OCHOBAHUS
5 VYceuénnsriii konyc. M3o0paxenue https://educont.ru/
KOHYCOB U YCEUEHHBIX KOHYCOB
53 [Tmomaape 60KOBOM MOBEPXHOCTH H https://educont.ru/
MIOJIHO MMOBEPXHOCTH KOHYCa
54 [Tmomaabs 60KOBOM MOBEPXHOCTH H https://educont.ru/
MIOJIHO MMOBEPXHOCTH KOHYCa
CrepeomeTrpuueckue 3a/1a4u Ha https://educont.ru/
55 JI0Ka3aTeNIbCTBO U BHIYHUCIICHUE,
MIOCTPOCHUEM CEYCHHI UIMH]IPA, KOHYCa
CrepeomeTrpuueckue 3a/1au Ha https://educont.ru/
56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEUECHUU LUIMHAPA, KOHyCa
57 [IpuxnagHeie 3a1auu, CBA3aHHBIE C https://educont.ru/

MUJIMHAPOM




58

HpI/IK.HaI[HBIe 3aga4u, CBA3aHHBIC C
OUJIMHAPOM

https://educont.ru/

59

Cdepa u map

https://educont.ru/

60

ITepeceuenue cdepsl u mapa ¢
mockocTeio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

https://educont.ru/

61

Ilepeceuenue cdepsl 1 mapa ¢
mockocThio. Kacanue mapa u chepst
IUIOCKOCTBIO. Bua n n3o0paxeHnue mapa

https://educont.ru/

62

VYpasuenue chepsl. [Tnomanp cheps u e
yacTeu

https://educont.ru/

63

Cummetpus cdepsl 1 mapa

https://educont.ru/

64

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO CPepoii U mapoMm,
MOCTPOCHUEM UX CEUCHHH TUIOCKOCTHIO

https://educont.ru/

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO chepoi U Mapom,
MIOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

https://educont.ru/

66

[TpuknaaHbie 3a7a4u, CBSI3aHHBIC CO
cthepoii u mapom

https://educont.ru/

67

[ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJapTHBIE
nonoous

https://educont.ru/

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpAllICHUS U
MHOTOT'paHHUKOB

https://educont.ru/




69

3anauu 1o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

https://educont.ru/

70

3anauu o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"

https://educont.ru/

71

KonTtposnsHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

https://educont.ru/

72

O6bem mmumuHApa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApPA

https://educont.ru/

73

Brrunciaenue 00bEMOB TE ¢ IOMOIIIBIO
onpenenéHHoro uuTerpana. OopEm
KOHYyCa

https://educont.ru/

74

ITmomamu OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

https://educont.ru/

75

CrepeoMeTpHUeCKHUE 3a/1a4H, CBSI3aHHBIE C
BBIYMCIICHUEM 00BEMOB IIMITMHIPA,
KOHYca

https://educont.ru/

76

[Ipuknagasie 3agaun mo teme "OO0bEMBI 1
IJTIONIA U TOBEpXHOCTEN Ten"

https://educont.ru/

77

OO0BEM 11apa U IapoBOTro CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
ctepnl. CTepeoMeTprUICCKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CEKTOpa

https://educont.ru/

78

[Ipuknanueie 3anaun no Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
wiomabio cepsl. COOTHOIIEHUS MEXAY
IUTOIIA/SIMH [TOBEPXHOCTEN M 00BEMaMu

https://educont.ru/




H0J1I00HBIX Tell

79

[TogoGHBIE TeNla B TPOCTPAHCTBE.
N3menenne 00bEMa pu 10 100HH.
CrepeomeTpruecKUe 3a/1a4H, CBA3aHHBIC C
BBIYUCIICHUEM 00BEMOB TEJT M TUIOLIAICH
IIOBEPXHOCTEH

https://educont.ru/

80

Kontponsnas padota "[1nomanu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

https://educont.ru/

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBmxenust u paBeHCTBO puryp. O0mme
CBOMCTBA JIBKCHU M

https://educont.ru/

82

Buael nBukeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAJIbHASI CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMO

https://educont.ru/

83

[IpeobOpazoBanus noxoous. [psimas u
ctepa Diinepa

https://educont.ru/

84

FCOMeTpI/ILIeCKI/Ie 3aaa4d Ha IPUMCHCHUE
JABHXCHUA

https://educont.ru/

85

KontponbHas padota "BekTopsl B
npocrpanctae"

https://educont.ru/

86

O6oo6matomee nmoBropeHue 11 NOHATHI 1
METOJI0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[NapaniensHOCTh MPSMBIX U MIIOCKOCTEN
B IIpocTpaHcTae”

https://educont.ru/

87

Ob6o6maromiee noBropenue 11 nmoHsTui u
MeTO/I0B Kypca reomerpun 10-11

https://educont.ru/




KJ1aCCOB, CHCTeMAaTH3allMs 3HAHMIA;
"BexTopsl B npocTpaHcTBe"

88

Oo6o6maromee mosroperue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHHUHN:
"BexTopsl B npocTpaHcTBe"

https://educont.ru/

89

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHUHN:
"O6beM MHOTOrpaHHUKA"

https://educont.ru/

90

O6o06mmaromniee nopropeHue 11 noustuii u
METOJI0B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O0BeM MHOTOTpaHHUKA"

https://educont.ru/

91

O6o6matomee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reomeTpunt 10—11
KJIaCCOB, CHCTEMAaTH3aIsl 3HAHUIL:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

https://educont.ru/

92

O6o6matomiee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CHUCTEMAaTH3alUs 3HAHUM:
"[Tmommaamu MOBEpXHOCTH U OOBEMBI
KpyTJbix Ten"

https://educont.ru/

93

Htoropas KOHTPOJIbHasA pa60Ta

https://educont.ru/

94

Hroropas KOHTPOJIbHasA pa60Ta

https://educont.ru/

95

[ToBTOpEHue, 06001mEeHNE U

https://educont.ru/




CHUCTEMAaTU3alus 3HaHUN

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX WHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://educont.ru/

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://educont.ru/

98

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://educont.ru/

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHUI

https://educont.ru/

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://educont.ru/

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://educont.ru/

102

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://educont.ru/




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* MaTtematuka: anredpa 1 Hayajaa MaTeMaTH4eCKOro aHaiu3a, reomerpus. I'eomerpus, 10
kiacce/ CmupaoB B.A., CmMupHoBa .M., O0111€CTBO ¢ OTpaHUYECHHOW OTBETCTBEHHOCTHIO
«11OL MHEMO3HWHA»

* Marematuka: anredpa 1 Hayajia MaTeMaTHYECKOro aHanusa, reomerpus. ['eomerpus, 11

kiacc/ CmupHoB B.A., CmupraoBa .M., O0111€cTBO C OTpaHUYEHHO OTBETCTBEHHOCTHIO

«1ol MHEMO3UHA»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

I'eomerpus: yue6HuK 10-11 ki1 (6a30BbIi ypoBeHs) CmupHoB B.A., CmupHoBa, 11.M.
Marematuka. OOO Uzparensckuii uentp "BEHTAHA-I'PA®" 2019 ron

I'eomerpus 10-11 xnacc. Meroaudeckue pekomenaanuu. .Ilocodue cocTaBieHo Ha OCHOBE
®I'OC cpennero obmiero oopazoBaHus ¥ MpeIHAZHAYCHO TSl yauTels, padoraromiero B 10-11

kiaccax no yueonuky: Cmupunosa 1. M. 2019 ron

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://educont.ru/
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