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INOACHUTEJBbHASA 3AITMCKA

[eomerpus sBisieTcss ONHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpenHero ooOLiero
oOpa3zoBaHMsi, Tak Kak oOecreuyrBaeT BO3MOMKHOCTb M3Y4EHHS MAMCLUIUIMH €CTeCTBEHHO-
HaY4HOM HanpaBIeHHOCTH M MpEeAMETOB IyMaHuTapHoro uukiaa. [lockonbky noruyeckoe
MBIIIIEHHE, OPMUPYEMOE TMPU U3YYEHUU OOYUarOLIMMMCS IMTOHSTUHHBIX OCHOB I'€OMETPHH,
MPHY JI0Ka3aTeIbCTBE TEOPEM U IIOCTPOCHUH LEMOUKH JIOTHYECKUX YTBEPIKAECHUN IIPYU PELLICHUN
reOMETPUUYECKUX 3aj/lady, YMEHWE BBbIJBUraTh M ONPOBEPraTb THUIOTE3Bl HEINOCPEACTBEHHO
HCIIOJIB3YIOTCSl IIPU PEIIEHUH 3a/1ad €CTeCTBEHHO-HAYYHOIrO LMKJA, B YACTHOCTH (PU3UUYECKUX
33/1au.

Ilens ocBoeHus MporpaMmbl yueOHOro Kypca «l'eomeTpus» Ha YriIyONEHHOM ypOBHE —
pa3BUTHE HHIWBHUIYAJIbHBIX CIIOCOOHOCTEH OOy4YaroIMXCs IPH H3YYEHUH TEOMETPHH, Kak
COCTABIAIOLIEH npeaMeTHOH oOmactn «MaTtemaruka U HH(OpMaTHKa» dYepe3 obecreueHue
BO3MOYHOCTH NMPpUOOpPETEHHs U UCIIOJIb30BaHusA Oolee riyOOKMX IeOMETPUYECKHUX 3HAHUU U
neUCcTBUM, cienu(DUYHBIX FeOMETPUM, U HEOOXOMMMBIX JUISl YCIEIHOro MpodeccuoHalbHOro
00pa3oBaHUs, CBA3AHHOI'O C UCIIOJIB30BAHMEM MAaTEMaTUKH.

[IpHOpUTETHBIMH 3a/1a4aMi Kypca reOMeTpUH Ha yIiIyOJIEHHOM YpPOBHE, PacluHPSFOLIMMHU
Y YCUJIMBAIOIIUMHU Kypc 0a30BOro YPOBHS, SIBJISIOTCS:

pacUIMpeHHe TMPEeACTaBICHUs O TIeOMETPUM KaK 4YacTh MHUPOBON  KYJIBTYPbl M
dopMHUpOBaHKE OCO3HAHUS B3aMMOCBSI3M FEOMETPHHU C OKPYKAIOLLIUM MUPOM;

¢bopMHpOBaHHE TPEACTABICHHS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTHYeCKHUX MOJENAX, I[O3BOJISIOLIMX OIKMCHIBATL M M3ydaTb pa3Hble SABJICHUS
OKpY’KaroIllero Mupa, 3HaHue MOHATUHHOro anmnapara no pasjaeny «CrepeoMeTpus» y4eOHOro
Kypca reoMeTpuH;

(GopMHpoBaHUE YMEHHs BIaleTh OCHOBHBIMU MOHATHAMU O MPOCTPAHCTBEHHBIX (DUIypax
U WX OCHOBHBIMH CBOMCTBaMH, 3HaHue TeopeM, (POpMysl U yMEHHE UX MPUMEHSTb, YMEHHs
JIOKa3bIBaTh TEOPEMbI U HAXOJIUTh HECTaHAAPTHBIE CIIOCOOB! pelIeHUs 3a1aY;

dbopMHUpOBaHHE YMEHUSI pacllO3HaBaTh Ha 4YepTexkax, MOJeNsX U B pealbHOM Mupe
MHOTOI'PaHHMUKH U TeNla BpalleHUs, KOHCTPYUPOBaTh F€OMETPUYECKHUE MOIEIIH;

bopmupoBaHue MIOHUMAaHHS BO3MOXHOCTH aKCMOMAaTHYECKOTO NOCTPOEHHUS
MaTEeMaTUYECKUX TEOpHH, (HOpPMHUPOBaHME TOHMMAHUS POJM AKCHOMATHKHU IIPH INPOBELCHHUM
paccyKIeHuH;

(¢opMHupoBaHUE YMEHHUS BIaAECTh METOAAMM J0Ka3aTeJbCTB M allFOPUTMOB pEILEHMUS,
YMEHMSI HX [PUMEHSATh, IPOBOAMUTH [JOKA3aTENbHBIE PpACCYKIEHHUS B XOJ€ peLIeHMs
CTEpPEOMETPHYECKHMX 3a7ad M 3aJady C [paKTUYeCKUM cojep:kaHueM, (opmMupoBaHue
MpejCTaBIeHUsT O HEeOOXOOUMOCTH JO0KA3aTeNbCTB IpH OOOCHOBAaHMHM MaTeMaTHYEeCKUX
YTBEP)KJIEHUN U POITU aKCHOMATUKH B IPOBEJCHUU AeNYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE U COBEPUICHCTBOBAHWE HHTEIUIEKTYAIbHBIX M TBOPUECKHUX CIOCOOHOCTEH
00y4aroImxcsi, MMO3HABATEbHOM aKTUBHOCTH, MCCIIEAOBATEIbCKUX YMEHHH, KPUTUHHOCTH
MBILJIEHUS], MHTEPEeCca K U3yUEeHUIO FeOMETPUH;

dbopMHupoBaHue (QYHKLIHOHATBLHOM TI'PaMOTHOCTH, pEJIEBAHTHOH TE€OMETPUH: YMEHHS
pacrno3HaBaTh IPOSBIEHMS TI'E€OMETPUUECKUX TMOHSITHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX XKU3HEHHBIX CUTYaLUsIX U NIPU U3YUYEHUH APYTUX YUYEOHBIX NPEAMETOB, NPOSIBICHUS



3aBUCHMOCTEW M 3aKOHOMEpPHOCTEH, MOJESNIMPOBAHUSI pPealbHBIX CUTyalMH, HCCIEeI0BaHUS
NOCTPOEHHbIX MOJEINEH, UHTEPIPETALMK MOJYyYEHHBIX PE3yIbTAaTOB.

OCHOBHEIMU COZIEpXKATeNbHLIMHA JIHHUAMH yuebHoro kypca «l'eomerpus» B 10-11
Kaaccax sBIAOTCA: «lIpsMble W IUIOCKOCTH B MPOCTpaHCTBe», «MHororpanHukm», «Tema
BpalleHus», «BeKTopsl U KOOPAMHATHI B TPOCTPAHCTBEY, «IBUIKEHHUS B IIPOCTPAHCTBREY.

CdopmynuposanHoe Bo ®I'OC COO tpeboBaHHE «YMETh ONEPUPOBATH IOHATHIMHY,
peNieBaHTHBIMU MEOMETPHH Ha YriuyOIEéHHOM ypoBHe 00ydenus B 10—11 Kiaccax, OTHOCHTCS KO
BCEM COJIEpPXKATeNbHBIM JIMHUAM YyueOHOro Kypca, a (OpMHpPOBaHMUE JIOTUYECKMX YMEHMH
pacIpefieNiseTcss He TOJILKO II0 COAEPIKATeNIbHBIM JIMHUSIM, HO W IO TrojaM o00y4eHHus.
Conepxanue o0Opa3oBaHMs, COOTBETCTBYIOLIEE IIPEAMETHBIM  pe3ylbTaTaM  OCBOCHUS
DenepanpHOi paboyeit mporpaMMebl, pacrpeedéHHBIM 110 roJaM 00y4YeHUs, CTPYKTYPHUPOBAHO
TAKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIMIIMAIBHBIM BOIpocam oOyvaroliHecs
oOpamanichk HEOAHOKPATHO. DTO TO3BOJISIET OPraHM30BaTh OBJIAJIEHHE T'E€OMETPHYECKUMHU
MOHATHSMA W HaBBIKAMK [1OCIIEOBATENIBHO W TIOCTYIATENbHO, C COOIIOAEHHMEM MPHHIUIIA
MPEeMCTBEHHOCTH, a HOBblE 3HAHMS BKJIIOUYaTh B OOIIYKD CUCTEMY IE€OMETPHUYECKHX
MpeJICTaBIeHU# 00yJaloIUXCs, paciupss U yrayonss e, o0pasys NpoYHble MHOXKECTBEHHbIE
CBSI3U.

Ilepexos K U3y4eHHUIO TeOMETPHH Ha YIiyOJEHHOM ypOBHE I103BOJISIET:

co3zmate ycioBusi s guddepeHUHaUNM 00y4YeHMs, IOCTPOEHHs] HHIMBUAYallbHBIX
oOpa3zoBaTenbHbIX IporpamM, oOecnedyuTh YriyOnéHHOe HU3ydeHHEe TI€OMETPHH  Kak
cocTapistoue yaeoHoro npeamera «MaTeMaTHKa;

IOATOTOBUTEL 00YYAIOLIMXCA K NPOJO/OKEHHIO M3YUYEeHHUS] MaTeMaTUKU ¢ yuyéTom BbiOOpa
Oynyiei npodeccuu, obecrneunBas MPeeMCTBEHHOCTh MEXAY OOILUMM U NPO(ecCHOHATBHBIM
o0pa3zoBaHueM.

Ha wusyuenue yuebHoro kypca «['eomerpusi» Ha yrnyOnéHHoM ypoBHe oTBoauTca 204
yaca: B 10 xnacce — 102 gaca (3 yaca B Hezenmo), B 11 kiacce — 68 4yaca (2 yaca B HEZENIO).



COAEPKAHUE OBYUYEHMUS
10 KJIACC

[IpsiMbie M MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATUSI CTepeoMeTpuu. Touka, npsiMasi, I0CKOCTh, MPOCTpaHCcTBO. [ToHsATHE
00 aKCMOMAaTH4YeCKOM IOCTPOEHUM CTEPEOMETPHUM: aKCUOMbI CTEPEOMETPUM M CIENCTBUS U3
HUX.

B3anmHoe pacrnofioyeHHe NMPsAMBIX B IPOCTPAHCTBE: IIepeceKarolliecs, napaijielbHble U
cKpeluBatolmecs npsmele. [Ipr3Haky ckpellMBaOIIKUXCS NpsAMBbIX. IlapaiienbHOCTh NPsSIMbIX
¥ TUIOCKOCTEH B MIPOCTPAHCTBE: NapaslIeNIbHbIE IIPSIMbIE B IIPOCTPAHCTBE, NapajljieIbHOCTh TPEX
OpsIMBIX, IMapajuIeIbHOCTh IIPsIMOM M milockocTdu. [lapannensHoe W LeHTpasibHOE
NpOoeKTHpOBaHue, u300paxxenue ¢huryp. OCHOBHBIE CBOMCTBA MapalICIbHOTO MPOSKTHPOBAHMUS.
N3obpaxenne Qpuryp B napajjielnbHON MPOEKUUH. Y TIIBI C COHANPABIEHHBIMH CTOPOHAMM, YTOJ
MEXIy MpSMbIMU B ITpocTpaHcTBe. [lapaiensHOCTh TUIOCKOCTEN: napaiebHble MIOCKOCTH,
CBOMCTBa MapaiienbHblX IockocTed. [Ipocredive mnpocTpaHCTBeHHblE (QUIYpPHl Ha
MJIOCKOCTH: TETPadIp, Napajeenunes, IOCTPOECHHUE CEUEHUH.

[lepneHauKyJISpHOCT MPAMOH M IUIOCKOCTH: IEPHEHIAUKYJSIPHbIE MNpsSMble B
MPOCTPAHCTBE, TpsSMble NapajjiesbHble W NepHeHAUKYJSpHbIe K TUIOCKOCTH, MpH3HAK
NEPNEHAUKYISPHOCTY IMPsAMOMl M IIJIOCKOCTH, TeopeMa O IMpsMOil TeprneHIuKYJIIpHOM
rockocTy. OpToroHansHoe npoexktupoBanue. [lepneHauKynsp ¥ HaKJIOHHBIE: PACCTOSHHUE OT
TOYKH /10 MJIOCKOCTH, PACCTOSIHUE OT NMPSMOH A0 TUIOCKOCTH, MPOSKIKS (DUTYpPBI Ha TJIOCKOCTS.
IlepneHauMKyNASPHOCTh IIJIOCKOCTEH: IMPU3HAK MEePHEHAUKYJISIPHOCTH JABYX IJIOCKOCTEH.
TeopeMa o TpEx nepreHAUKyIspax.

¥Yrnel B NPOCTPAaHCTBE: YLOJN MEXAY IpPAMOH M IUIOCKOCTBIO, JABYTPAHHBIN yroi,
JUHEHHBIH yron AByrpaHHOro yria. TpéxrpaHHblid 1 MHOrorpaHuble yribl. CBOHCTBA MIOCKUX
yriaoB MHOrorpaHHoro yria. CBoMcCTBa MIOCKMX M [IBYIPaHHBIX YIJOB TPEXTPAaHHOTO Yria.
TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO yIUId.

MHororpaHHHKH

Buasl MHOrorpaHHukoB, pa3BEpTka MHororpaHHuka. IIpusma: n-yronpHas mpu3Ma,
npsmasi 1 HakJIOHHas Npu3Mbl, OOKOBasg M IIOJIHAS MOBEPXHOCTh Npu3Mmbl. [lapannenenunen,
NpAMOYIOJIbHBIM Hapajienenunes M ero cpoicrsa. Kparuaiilime nyTH Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oinepa. Ilpoctpancrsennas teopema Iludaropa. Ilupamupa: n-
yroJjibHasl NUpaMuja, NpaBuilbHas U yceu&HHas nupaMubl. CBoiicTBa pébep 1 OOKOBBIX rpaHeit
npaBUiibHOM nupaMunbl. [IpaBuabHbIE MHOTOrpaHHUKU: IPaBWJIbHAS MPU3Ma W IpPaBUJIbLHAS
nupaMu/ia, IpaBUiibHas TpeyrojibHas NUpaMUaa U MpaBUIIbHBIN TeTpasap, Ky0. [Ipeacrasnenne
O MMPaBUIIBHBIX MHOIOTPAHHUKAX: OKTAdIP, AOJEKAdAP U UKOCAIpP.

BeIuncienre 31eMeHTOB MHOTOTPaHHUKOB: péOpa, auaroHaiu, yrisl [Inomans 60koBoii
NOBEPXHOCTH M TOJHOM IMOBEPXHOCTHM MPSIMOM IpU3Mbl, IIOLIAAL OCHOBaHHUH, Teopema o
OOKOBOM TMOBEPXHOCTH TNpsMOM Tpu3Mbl. [lnomans GOKOBOH NMOBEPXHOCTH W MOBEPXHOCTH
NPaBUJIBHON MHAPaMU/IBI, TEOPEMA O IUIOIIAAH YCEUYEHHONW MUPaMUIBI.

CuMMeTpHsi B NPOCTPaHCTBE. ODJIEMEHTbl CHMMETPUH IIPABUIbHBIX MHOI'OIPAHHHKOB.
CumMMeTpuss B MNpaBUJIBHOM MHOIOTPaHHUKE: CHMMETpUSl INapajuleNenurnena, CHMMETPHs
NpPaBUJIBHBIX IIPU3M, CHMMETPHS IPAaBUJIBHON NMHUPaMUbI.



BexkTopbl H KOOPAUHATHI B IPOCTPaHCTBE

[ToHsATHSI: BEKTOp B MPOCTPAHCTBE, HYJNEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOpAa,
BEKTOPbl KOJITMHEapHble, COHANpAaBleHHbIe M MPOTHUBOMOJIOKHO HANpPaBICHHLIE BEKTOPDI.
PaBencTtBo BekTOpoB. JlelicTBUSI ¢ BeKTOpaMHy: CJIOKEHHE M BBIYMTAHHME BEKTOPOB, CyMMa
HECKONILKUX BEKTOPOB, YMHOXeHUe BekTopa Ha uucno. CBOWCTBA CIIOXKEHUS BEKTOPOB.
CpolicTBa yMHO)KEHMsI BEKTOpa Ha uucio. [loHATHe KoMmmnaHapHble BeKTOpbl. [lpusHak
KOMIUTAHAPHOCTH TpéX BekTopoB. IlpaBuiio napannenenunena. Teopema o0 pasioXeHUH
BEKTOpa Mo TpEM HeKOMIIaHapHbIM BekTopaM. IIpsMoyrojnpHas CHCTeMa KOOpAMHAT B
npoctpancTBe. Koopaunars! BexkTopa. CBsA3b MEXAY KOOpJAMHATaMH BEKTOpa W KOOpJWHATaMH
TOueK. Yroyu Mexay Bektopamu. CkanspHoe IIPOU3BENEHHE BEKTOPOB.

11 KJIACC

Tena BpalieHus

[ToHATHSA: LMIMHAPHYECKAs IIOBEPXHOCTh, KOHUUECKAash MOBEPXHOCTh, Cepuueckas
IOBEPXHOCTH, 00pa3sylollue MoBepxHocTei. Tena BpalleHHs: HMIMHAP, KOHYC, YCEYEHHBIU
KOHYC, cdepa, map. BzauMHoe pacnonoxeHue cdepbl U IIOCKOCTH, KacaTelbHas MIOCKOCTb K
chepe. MzobpakeHre Ten BpallleHHss Ha IUIOCKOCTH. Paspéprka LMIMHApPa U KOHYcCa.
CummMmeTtpust cepsl U 11apa.

O6béM. OcHoBHble cBolicTBa 00BEMOB Tell. Teopema 06 06bEME NPAMOYIOJILHOTO
napajuienernunena u cienctsus u3 He€. OObEM NPIMON M HAKIOHHOW NMPHU3MBI, LWIHHAPA,
nupamMuiel U koHyca. O6BEM 11apa ¥ 11apoBOro CErMeHTa.

Kombunanuu Tej BpalleHHs M MHOrorpaHHukoB. Ilpusma, BrucaHHas B UUJIMHAD,
OMMCaHHas OKOJO LMAMHApa. [lepeceuerne cdepbl U 1apa ¢ MIOCKOCThIO. Kacanue mapa u
cepsl MI0CKOCTEIO. [TOHATHE MHOTOIpaHHUKA, OIIUCAHHOTO OKOJIO cephl, Chepsl, BIUCaHHON
B MHOT'OTPaHHUK MJTH TEJIO BpallleHHUs.

[T1omans MOBEPXHOCTH LMIMHApPA, KOHyca, Iouanb chepbl v e€ yacted. [lomobue B
npoctpancTBe. OTHolleHMe O0OBEMOB, MIOLIAACH MOBEpXHOCTeH MOJOOHBIX — (HTYD.
IIpeoOpasoBanue momoOus, romoreTus. Pelienue 3ajgad Ha TIOCKOCTH C MCIOJIb30BaHHWEM
CTepEOMETPUUYECKHUX METOIOB.

IlocTpoeHne cedeHWH MHOTOTPaHHMKOB M TeNl BpalleHHs: CeYeHWs UHWIMHApa
(mapayieNbHO M TEPIEHANKYISIPHO OCH), CEUeHMs] KOHyca (IapajulelibHble OCHOBAHUIO U
NPOXOJISIIME Yepe3 BEPIIMHY), CEUSHHUS 11apa, METOJbI NOCTPOEHHUSI CEYEeHH: METO]| CIICJIOB,
METOJ BHYTPEHHErO MPOSKTUPOBAHHUS, METO] TIEPEHOCA CEKYIEHN TITOCKOCTH.

BekTopbl M KOOpAUHATLI B IPOCTPaHCTBE

BekTops! B mpocTpaHcTee. Onepaluy HaJl BEKTopaMu. BeKTOpHOEe YMHO)KEHME BEKTOPOB.
CaoifcTBa BeKTOpHOrO0 yMHOXeHHUs. [IpsiMoyronpHas cucrema KOOPJIMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. Paznoxenue Bekropa 1o 6asucy. KoopauHaTHO-BEKTOPHBIN METOA MPH
PELLICHUY IeOMETPUYECKHX 3aad.



INTIAHUPYEMBIE PE3YJbTATbBI OCBOEHUsI  YUYEBHOI'O KYPCA
«TEOMETPUSA» (YIJYBJEHHBIH YPOBEHb) HA YPOBHE CPEJHEIO
OBIIHEI'O OBPA30OBAHMUS

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:kaanckoe BOCIIHTAHHE:

c()OPMHPOBAHHOCTh  IPAXIAHCKOM MO3MLMM  OOY4Yalolerocs Kak akTHBHOTO H
OTBETCTBEHHOIO 4JIeHA POCCUHMCKOr0 OOILIecTBa, NPEACTaBIeHUE O MaTeMaTUUYeCKMX OCHOBaX
(GYHKUMOHUPOBAHUS Pa3IMYHbIX CTPYKTYpP, SBJICHUN, NPOUEAYP TIpakJaHCKOro oOIecTBa
(BBIOOpPBI, ONPOCH U APYroe), yMeHUEe B3aUMOJEUCTBOBAThH C COLMAJIBHBIMM MHCTHTYTaMHU B
COOTBETCTBUH C UX PYHKUHMSIMH U Ha3HAUYEHHUEM;

2) naTpHOTHYECKOE BOCIIUTAHHE:

Cc(hOPMHUPOBAHHOCTb POCCUMCKON IPa)JAHCKOW UAEHTUYHOCTH, YBAKECHUS K MPOLLUIOMY U
HACTOSAIIEMY POCCHHCKONW MaTeéMaTUKH, LIEHHOCTHOE OTHOIIEHHWE K JOCTUIKEHUSIM POCCHHACKHX
MaTeMaTUKOB U POCCUMCKOW MaTeMaTH4Ye€CKOH WIKOMIBI, UCIIOJB30BAHUE ITHUX NOCTHMIKEHUH B
JPYTHUX HayKax, TEXHOJIOTHUsIX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHHE  JYXOBHBIX LEHHOCTEH  pPOCCHHCKOrOo  Hapoja, Cc(QOpMHUPOBaHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOT0 ITOBEIEHHUS, CBI3aHHOIO C IPAKTUYECKUM IIPUMEHEHHEM
JIOCTH)KEHHUH HayKd M JOeSITeIbHOCTBIO YUYEHOIrO, OCO3HAHUE JIMYHOIO BKJIaJa B IIOCTPOECHHE
YCTOHYHBOTO Oy Iy1Iero;

4) 3cTeTHyecKoe BOCIUTAHHE:

3CTETUYECKOE  OTHOILIGHWE K  MHUpPY, BKJIOYasd  JCTETUKY  MaTeMaTUUYeCKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3alay, peLIeHWH, pacCyKIACHUH, BOCIPUUMYUBOCTbL K
MaTeMaTHUYeCKUM acleKTaM pa3/IM4HbIX BUJOB HCKYCCTBA;

5) ¢puzuyeckoe BocmUTAHHE:

chOpMHUPOBAHHOCTH YMEHUS NIPUMEHATh MaTEMaTHYECKHEe 3HAHUS B MHTEpecax 310pOBOrO
M Oe3onacHoOro obpasa >KU3HM, OTBETCTBEHHOE OTHOILEHHWE K CBOEMY 3[0POBBIO (340pOBOE
nuTaHue, CcOATaHCHPOBAaHHBIA PEXUM 3aHATHH M OTAbIXA, peryispHas Quzudeckas
aKTUBHOCTH), (DM3UYECKOE COBEPLICHCTBOBAHHUE IIPH 3aHATHSAX CIOPTUBHO-O3A0POBUTENBHON
NEATENbHOCTHIO;

6) TpyaoBoe BOCIIHTAHHE:

TOTOBHOCTh K TPYZAY, OCO3HAHHE LIEHHOCTH TPYJO0NI00Ms, UHTepec K pasaudHbiM cdepam
npodecCUOHaNbHON AesTeNbHOCTH, CB3aHHBIM C MAaT€MAaTUKOH M €€ MPUJIOKEHUSIMU, YMEHHE
COBEpIlIaTh OCO3HaHHBIA BbIOOpP Oynyllueidl mnpodeccun M peanu3OBHIBATE COOCTBEHHbBIE
JKH3HEHHBIE TJIAHBI, T'OTOBHOCTh M CIOCOOHOCTE K MaTeMaTHYeCKOMY OOpa3OBaHHIO W
caMmo00pa30BaHUI0 Ha MPOTSHKEHWHM BCEH KHM3HH, TOTOBHOCTh K AKTMBHOMY YYacTHIO B
pEIIEeHHH MTPAKTUYECKHX 33184 MaTEMaTHYE€CKOHM HAIPaBIEHHOCTH;

7) 3KoJiorH4YecKoe BOCIIUTAHHE:

C(HhOPMUPOBAHHOCTh  JKOJIOTMYECKONH KYJBTYPBl, ITIOHUMAaHWUE BIMUSHUS COLMUAIBHO-
SKOHOMHYECKUX IMPOLECCOB Ha COCTOSHUE IPUPONHOM M COLMAIbHON Cpelbl, OCO3HAHHE
rmo0anbHOrO  XapakTepa  OJKOJOTMYeCKHX  MnpoOJjieM, OpHeHTalus Ha IpHMEHEHHe



MaTeMaTHYeCKUX 3HAHWH /ISl peleHus 3aja4d B 001acTH OKpY Karollei cpelibl, NJIaHHPOBaHUE
MOCTYIIKOB M OLIEHKH X BO3MOJKHBIX MOCJIEICTBUM JIsl OKPYKAIOILEH CPeJibl;

8) HeHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMHPOBAHHOCTE MHMPOBO33PEHHUsI, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO
PA3BUTHSI HAYKHM M OOLIECTBEHHOM NPAKTUKH, MOHMMAHUE MaTeMaTHYecKoi Haykm Kak cephl
YyeI0BeUeCcKOt JesTeNbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMMOCTH 7SI Pa3sBUTHS LIMBUJIM3ALIHUMY,
OBJIaJICHHE SI3BIKOM MATEMATHMKM KW MaTeMaTU4eCKOM KYJbTYpOH KaK CpeACTBOM IMO3HaHHS
MUpa, TOTOBHOCTb OCYILECTBJIATH [POEKTHYIO W HCCIEAOBATENBCKYIO  ACATEeNIbHOCTh
UHAWMBUAYAILHO U B [pyIIIE.

METAINPEIMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHble YHHBepcaJbHble YueOHbIe AeHCTBHSA

bazoBble Joruvyeckue qeHcTBHUS:

BBIAB/IATL M XapakTepHu30BaTh CYLIECTBEHHblE NPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
NOHATHUM, OTHOLIEHMM MeEXAy MOHATHAMH, (OPMYJIMPOBATh ONpPEACTECHUs] IOHSTHH,
YCTAHABIUBATh CYLIECTBEHHBIA MpPH3HAK Kilaccu(HUKaUUU, OCHOBaHUSI JUIA OOOOILEHHUs U
CpaBHEHHsI, KPUTEPUH POBOJIUMOI0 aHaJIHN3a;

BOCIIPMHHUMATH, (hopMylnHUpoBaTh M IpPeodpa3oBbIBATh CYXKIEHUS: YTBEPAMTEIbHbIC H
OTpULATENEHBIE, €IUHUYHBIC, YACTHBIE U 00ILME, YCIOBHEIE;

BBISBISATH MAaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEuus B (axTax,
JAHHBIX, HaONIONEHUAX U YTBEPXKACHUSX, NOpeljiaraTb KpPUTEPUH JJIs  BbIABICHUS
3aKOHOMEPHOCTEH M MPOTHBOPEUNH;

IenaTh BBIBOJBI C HCMOJIL30BAHHEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX M WHJIYKTHBHBIX
YMO3aK/IIOUEHNH, YMO3aKIIOUEHUH 110 aHAJIOTHH,

IPOBOAUTH CaMOCTOSITEILHO JIOKA3aTEbCTBA MaTeMaTHUECKUX YTBEPKACHHUH (TIpsMble U
OT TMPOTHBHOTO), BEICTPaWBaTh AapryMEHTAlMIO, INPUBOAUTE MNPHUMEPBl M KOHTPIPHMEpSI,
000CHOBBIBaTh COOCTBEHHEIE CY)KICHHS U BbIBOJBI,

BLIOMpATh Croco0 pelieHs ydeOHOM 3agaud (CpaBHMBaTh HECKOJbKO BapHaHTOB
pelieHus, BbIOUpaTe Haubonee NOAXOAAWMHA C YYETOM CAMOCTOSTENBHO BBIACICHHbIX
KPUTEPHEB).

BazoBblie HcciieaoBaTe/ibeckie AedcTBHS:

HCIIO/Ib30BATh BOINPOCH! KAK MCCIIE0BATENBCKUHE HHCTPYMEHT NO3HaHuUs, (OPMYyIHpOBaTh
BOMPOCHI, (DHKCUPYIOIIKME TPOTHBOpeYHe, MpobleMy, YCTaHABIWBaTh HCKOMOE W JIaHHOE,
(OpMHPOBATH TUITOTE3Y, APTYMEHTHPOBATH CBOIO NIO3HIIMIO, MHEHUE;

[POBOAWTE CAMOCTOSATEJILHO  CIUJIAaHMPOBAHHBIA  OKCIIEPUMEHT, HCCIe/l0OBaHHE TI0
YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYecKOro oObeKTa, sBJIEHMs, IPOLEcca, BblSBICHHIO
3aBUCUMOCTEH MeX 1y 00BEKTaMH, SIBIEHUSIMHU, TIPOLIECCAMH,

CaMOCTOSATENLHO (OPMYIHPOBATh 0000IIEHHS U BBIBOABI 110 pe3yibTaTaM MPOBEAEHHOTO
HaOIIIoIeHMsl, UCCIIeI0BaHMsI, OLIEHUBATh JOCTOBEPHOCTD MOJIYYEHHBIX Pe3yJbTATOB, BHIBOJOB
1 00001IeHUH;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MTPOLIECCA, & TAKIKE BBIABUIATh IPEMIIONIOKEHNA O
€T0 Pa3BUTUU B HOBBIX YCIIOBUAX.

PaGota ¢ unpopmauueii:



BBISIBIIATE Ae(UIUTEI HH(OOPMALMH, 1aHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOIPOC U JUIs
pelueHus 3a1a4u;

BeIOMpaTe HH(OPMAIMIO W3 MCTOYHMKOB pa3NUYHbIX THMIIOB, aHAJIM3UPOBATH,
CHCTEMAaTH3MPOBaTh W HMHTEPIPETHPOBATE HHGOPMALMIO pPAa3IMYHBIX BHIOB H  (opM
npeACTaBIeHUs;

CTPYKTYPUpPOBaTh  HMH(OPMAIMIO, MOpPEACTaBIsiTh €€ B pasiuuHbIX  (dopmax,
HILTIOCTPUPOBATh rpadUuecKy;

OLIEHMBATh HAA&KHOCTH HWHPOPMALUK IO CAMOCTOSTENBHO  C(OPMYIMPOBAHHBEIM
KPUTEPUSIM.

KoMMyHHKAaTHBHbIE YHHBEPCAJIbHbIE YieOHbIe AelcTBHS

Oo0menue:

BOCIIPMHUMATL ¥ (DOPMYITHPOBaTh CYXKIEHHMS B COOTBETCTBUM C YCIOBHAMH M LENAMH
001LEHMs, ICHO, TOUHO, TPAMOTHO BBIPA)KATh CBOIO TOYKY 3PEHHS B YCTHBIX M NHUCHMEHHBIX
TEKCTax, NABaTh IOSICHEHHS [0 XOJAY peIleHMs 3aaud, KOMMEHTUPOBATh IIOJYYEHHBIH
pe3yNbTarT;

B X0Jie 00CYXIeHMs 3alaBaTh BOIPOCHI 110 CYLIECTBY OOCY»KIaeMOH TeMbl, NpobIeMbl,
pelaeMoii 3ama4u, BhICKAa3bIBaTh HeH, HalleIeHHble Ha MOUCK pPELIeHHs], COMOCTABNIATh CBOU
CYKIEHHS C CYXIEHHSIMHU IPYTUX YUaCTHUKOB JUanora, oOHapyKMBaTh PasiMyke U CXOJCTBO
TMO3ULMI, B KOPPEKTHOH (Gopme (GopMyIHpOBaTh Pa3HOITIACHS, CBOU BO3PAXKEHUS,

MPENCTABIATE PE3yNbTAaThl PEIUeHUS 3a/auy, SKCIIEPUMEHTA, HCCIENOBAHUA, NPOEKTA,
CaMOCTOSITENILHO BBIOMpaTh (opMar BBICTYIIEHMS C Y4€TOM 3a4ay [pe3eHTalud |
0COOEHHOCTEH ay IMTOPUH.

PerynsiTHBHbIE YHHBepcaJibHbIe yueOHbIe AefACTBHS

Camoopranuzanus:

COCTABJISATL IJIaH, AJFOPUTM PpeLIeHHMsl 3a/JavH, BbIOMpaTh CIOCOO pelIeHus ¢ yu&ToM
MMEIOLIMXCS PECYPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBAaTh U KOPPEKTHPOBATh
BAPUAHTHI pellleHuH ¢ yu€TOM HOBOM HH(pOPMAaLKH.

CaMOKOHTpPOJ/Ib, YMOLMOHANbHBIH HHTE/LJIEKT:

BIAJETh HABBIKAMH ITO3HABATENBHON pedIeKCHH KaK OCO3HAHUS COBEPLUAEMBIX I€HCTBHUH
M MBICIUTENBHLIX IIPOLECCOB, MX pe3yJNbTaToB, BIaJeTh CHOCO0AMHM CaMONPOBEPKH,
CaMOKOHTPOJIS [TPOLiecca U pe3yibTaTa peLeHHs MaTeMAaTUYECKOH 3a1a9H,

IpPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH TPH PEIIEHHU 3a1a4¥, BHOCHTb
KOPPEKTHUBEI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JaHHBIX, HAMIEHHBIX OLUMOOK,
BBISIBJIEHHBIX TPYHOCTEH;

OLIEHWBATh COOTBETCTBHE pe3yJibTaTa LeldHM W YCJIOBUSIM, OOBICHATH IPHYHMHEIL
JOCTHKEHUS WM HEJOCTH)KEHHS pPe3yJbTATOB [eSTEe]bHOCTH, HaxOJMTh OIIMOKY, AaBaTh
OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHafl AeATEJIbHOCTb:

MOHUMATbh W UCIIONB30BaTh MPEMMYLIECTBA KOMaHIHOW W MHIMBHIYyalbHOH pabOThl MpH
pelleHdr yueOHBIX 3aJiay, [PHHUMATb Lelb COBMECTHOH [esATeNbHOCTH, I[UIAHUPOBATH
OpraHM3alyio COBMECTHON paboThl, pacnpelnensaTb BUAbI paboT, 10roBapuBaThCs, 00CYKAaTh
MPOLIECC U pe3ysibTaT paboTel, 060011aTh MHEHMsI HECKOIBKUX JIFOIEH;



y4acTBOBATHL B IPYMMOBBEIX (hopMax padoTel (00CYXIeHHs, OOMEH MHEHWH, «MO3rOBbIE
IITYPMbI» U WHBIE), BBIMONHATh CBOK 4acTh pabOThl M KOOPAMHUPOBATL CBOM JEHUCTBHA C
APYIMMH YJIeHaMH KOMAaHJbl, OLEHMBATH KA4YeCTBO CBOEro BKJaga B OOIIMM MPOAYKT IO
KpUTEpUsiM, CPOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBUS.

ITPEAMETHBIE PE3YJIBTATDI

K xonuy 10 xnacea o0yyaromyics Hay4quTCs:

cBOOO/IHO ONEPUPOBATH OCHOBHBIMH [OHATHSMH CTEPEOMETPUH NPH PELUICHUM 3a/1a4 1
NPOBEJICHHH MAaTEMATHYECKHUX PACCYKISHIH;

IPUMEHSTh AKCHOMBI ~CTEPEOMETPUHM M CIEACTBHA M3 HHUX IIpM  pEUIeHUH
reoMeTPUYECKHX 3a/1ay;

KIacCH(HUIMPOBATh B3AUMHOE PACIONOKEHHE MPSIMbIX B IPOCTPAHCTBE, IIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEH B [IPOCTPAHCTBE;

CBODOJIHO OMEPHPOBATH MOHATHUSIMHM, CBS3aHHBIMU C YIVIAMH B IIPOCTPAHCTBE: MENKIY
TPSIMBIMU B TIPOCTPAHCTBE, MEXKIY MPSMOM U INIOCKOCTEIO;

cBOOOJIHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMU C MHOTOIpaHHUKAMHU,

cBOOOMHO pAaCmo3HaBaTh OCHOBHBIE BHMIbIl MHOI'OI'DAHHMKOB (IpuM3Ma, NHpamMu/a,
NpsIMOYTOJIbHBIN Napaienenunes, Kyo);

K1acCU(PHUIMPOBATHL MHOTOIPAHHMKH, BEIOUPAst OCHOBAHUS /151 KJIaCCU(DUKALHH,;
CBOOOIHO OMNEPUPOBATH MOHATHSAMH, CBSI3aHHBIMM C CEUYEHWEM MHOIOIPaHHHKOB
TIOCKOCTBIO;

BBITIONTHATE MapaeNbHoe, UEHTPAILHOE U OPTOTOHANBHOE TPOEKTUPOBAaHKe QUTYp Ha
IJIOCKOCTb, BBIMOJIHATEL U300paskeHus (PUIyp Ha MIOCKOCTH,

CTPOMTDH CEYEHUSI MHOTOTPAHHMKOB Pa3IMYHBIMH METOIAMH, BBIIOJHATEL (BHIHOCHBIE)
IJIOCKHME YEPTEXNH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UIyp: BUI CBEpXy, COOKY,
CHU3Y;

BBIUMCIATE IUIOL[AJM TOBEPXHOCTEH MHOTOTPAHHHKOB (NpHU3Ma, MHpamMuia),
reOMETPUUECKHX TeJI C MPUMEHEeHHeM (POpMYII;

CBOOOJHO ONEPUPOBATh TOHSATHSIMU: CHMMETpPUsl B IPOCTPAHCTBE, LEHTP, OCb U
TJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPHHU (QUTYPBI;

cBOOOIHO OMEPUPOBATh TOHATHUSAMHU, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpPAWHATaM B
MPOCTPaHCTBE;

BBINOJIHATE JEHCTBUS HAJl BEKTOPaMU;

peliaTth 3aqayd Ha [JOKa3aTelbCTBO MAaTeMAaTHYECKMX OTHOLICHHH W HaXOXJeHHe
rEOMETPUYECKUX  BEIMUMH, IPUMEHAS  W3BECTHBIE METOJbl IPH  peLIeHHH
MaTeMaTUYECKHX 3a/1a4 TIOBBIIIEHHOIO ¥ BBICOKOTO YPOBHS CJI0KHOCTH;

[PUMEHSITE MPOCTEHILIHE TPOrPaMMHBIE CPEJICTBA U IEKTPOHHO-KOMMYHHUKALHOHHBIE
CHCTEMBI IIPU PeLIeHHH CTePeOMETPHUUECKHX 3a/1aY;

H3BJIEKATh, npeoOpa3oBEIBaTh u UHTEPIPETUPOBATh UH(QOpPMAITHIO 0
MIPOCTPAHCTBEHHBIX TEeOMETPUUYECKUX (Urypax, NpPEICTaBICHHYIO Ha 4YepTexax U
PUCYHKaX;

NPUMEHATE TIOJYUYEHHBIE 3HAHMA Ha TIPAKTHKE! CpaBHUBaTb MW aHaJH3MPOBATb
peaibHbIC CHUTYallHHW, NPHUMEHATHL HM3Yy4YCHHBIC IIOHATHA B nponecce InoucKa peuicHusA



MaTeMaTu4YecKd cQOopMyTMPOBaHHON MNpoOIeMbl, MOJCIUPOBATh pealbHble CUTYaIHH
Ha SI3BIKE TEOMETPHH, MCCIAEeN0BaTh IIOCTPOEHHbIE MOJENM C HCIOJNb30BaHHEM
reoOMeTpHYEeCKUX TMOHATHH M TeopeM, amrapaTa aiaredpbl, perlatb IMpaKTHYECKHe
3a/1a4M, CBA3aHHbBIE C HAXOKICHUEM reOMETPHUECKUX BEJIUYHH;

UMETh MPEICTABICHUs 00 OCHOBHBIX A3Tarax pa3BUTUS TEOMETPHH KaK COCTaBHOM
4acTH (hyHIAMEHTA PA3BUTHS TEXHOJIOTHH.

K xonuy 11 kaacca oOyvaromuiicss HAyIuTCs:

°

CBOOOIHO OTEPUPOBATH MOHITHSIMH, CBA3AHHBIMHM C UMJIMHAPUYECKOH, KOHUYECKOH U
cepruyecKoil NOBEPXHOCTIMHU, OOBACHATE CIIOCOOBI MOTYUEHHUS;

OTIepHUPOBATEL TIOHITHIMH, CBA3AHHBIMHU C TeJIaMH BpAallleHHS: LUTUHIAPOM, KOHYCOM,
cepoii 1 mapom;

pacrio3HaBaTh Tela BpalleHus! (LHUIWHAP, KOHYC, cdepa U Wwap) U OOBICHATH COCOOBI
TOJYY€HHUs TeJl BpallleHUs,;

KJIacCU(UIIMPOBATh B3aUMHOE PacoioyKeHue chepbl U MIOCKOCTH;

BBIUMCIISATE BETMYHHBI AJIEMEHTOB MHOTOTPaHHUKOB W TeNl BpallleHUs, OOBEMBI U
TJIOIIAAH TMOBEPXHOCTEH MHOTIOTPaHHUKOB M TeNl BpAIEHHs, T€OMETPUUECKUX Tel C
npuMeHeHreM GopMmy;

CBOOOJIHO OTIEPHPOBATH MOHATHIMM, CBA3aHHBIMU C KOMOWHAUMSIMM Tel BpallleHUs U
MHOTOIPaHHUKOB: MHOTOIPaHHMK, BIUCAHHBIH B cepy M OMMCAHHBIA OKOJIO cdepsl,
cepa, BMcaHHass B MHOTOI'PaHHUK HIIA TEJIO BpalLEHUS;

BBIYMCIJIATH COOTHOIIEHHS MEXAY IUIOLIaIsiMU MOBepXHOCTeH U 00BEMaMU TTOJO00HBIX
Ten;

u300paxkarh W3ydaeMble (UTYpBI, BBINONHATH (BBIHOCHBIE) IJIOCKHE UEPTEXU U3
PHCYHKOB TPOCThIX OOBEMHBIX (PUTYp: BHA CBepxy, COOKY, CHHU3Y, CTPOUTH CEUECHHUs
TeJ BPalLCHUS;

U3BJIEKATh, UHTEPIIPETUPOBATD U npeoOpa3oBbIBATE HMH(QOpMaLIUIO 0
MPOCTPAHCTBEHHBIX T[COMETPUUECKUX (UIypax, MpeACTaBICHHYI0 Ha ueprexax H
pHCYHKaX;

CBOOO/IHO OTIEPHPOBATh MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITTOJTHSITH OTIepalluy HajJl BEKTOpaMHu;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEME KOOP/IMHAT;

pelrath TeoMeTpUYecKMe 3aJadd Ha BbIYMCIEHHME YIVIOB MEXIY IpsAMBIMH U
IUIOCKOCTSIMM, BBIYHMCJIEHHE pPAacCTOSIHUM OT TOYKH [0 IUIOCKOCTH, B I1[€JIOM, Ha
pHMeHEHHE BEKTOPHO-KOOPAUHATHOIO METO/A MPH PEILICHUH;

CTPOUTh CEYEHUS MHOTOIPAHHMKOB W Tell BpallleHUs: CeYeHMs UHIHHApA
(MapaiensbHO U MEPIeHAUKYISIPHO OCH), CeUeHHUs KOHYca (apaielibHbie OCHOBAHUID
U TTPOXOJISIIME Yepe3 BepIIHHY ), CeUSHUS 111apa;

JI0Ka3bIBaTh TEOMETPHUECKUE YTBePIKICHMUS;

OPUMEHATh TeOMeTpUYecKue (aKTbl s pPELIeHUs] CTePEeOMETPHUECKHX 3ajad,
Npeaoaraloliix HECKOJIbKO LIaroB PeLUEHKs, €C/IM YCJA0BUA NPUMEHEHUA 3aaHbl B
SIBHOM U HEsIBHOU (opme;

peliaTh 3aJa4d Ha JOKA3aTelnbCTBO MAaTeMaTHUYECKMX OTHOLIEHWH M HaxOXACHHE
reoMeTPUYECKUX BETNUHH;



IPUMEHSTH NPOrpaMMHBIE CPEJICTBA U 31€KTPOHHO-KOMMYHHKALIMOHHbIE CUCTEMBI TIPH
PELICHUH CTEPEOMETPHUUECKHX 3a/1a4;

NPUMEHATh TOJIyYEeHHblE 3HAHHMs HaA TNPaKkTUKe: CPaBHMBATh, AHAJIM3UPOBATH U
OLIEHMBATh PeajbHbIE CUTYALMH, IPUMEHSITh U3YYEHHbIE NTOHSATHS, TEOPEMBI, CBOMCTBA
B MpoOlEcce II0MCKA pEUIeHHs MareMaTudecku cQOopMyJIMPOBAHHON MNpODJIEMbI,
MOJIENIUPOBATh pealbHble CUTYallul Ha SI3bIKE I'€OMETPUHU, UCCIEN0BATH ITOCTPOCHHBIC
MOJIENTH C MCHONB30BAHUEM I€OMETPUUECKUX NOHATHH M TeopeM, ammnapara anre0psbl,
pelaTh MPakTHUYEeCKUE 3a1a4H, CBA3aHHbIC C HAXOXK/IEHHEM reOMEeTPHYECKMX BEJIMYMH,
WMETh TPEACTaBIEeHHs 00 OCHOBHBIX 3Talax pa3BUTUA IEOMETPUU KaK COCTABHOM
qacTH (yHIaMEHTA Pa3BUTHS TEXHOJIOIHIA.



TEMATUYECKOE IINIAHUPOBAHHUE
10 KJIACC

(5]

Ne
/i

HaumMeHnoBaHHe pa3ie/ioB U TeM
IpOrpamMMbl

BrejieHue B cTepeoMeTpHIO

B3auMHOe pacronoixkeHue MpsaMbIX B
IIPOCTPAHCTBRE

ITapannessHOCTE NPSAMBIX U NJIOCKOCTEH B
[IPOCTPAHCTRE

[lepneHTIUKYAIPHOCTD MIPSMBIX U
MIJIOCKOCTEH B IIPOCTPAHCTBE

Vbl 1 paccTosiHUs
MHOrorpaHHHKH
BekTopsi B MpoCTpaHCTBE

[TorTOpeHue, 0000IICHHE U CHCTEMATHRALIHS
3HaHuH

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

Koau4uecTBo 1yacos

Beero

25

16

12

102

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

JaeKTpPOHHbIE
(undposnie)
oOpazoBaTelbHbI€e

pecypcbI
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne

u/u Tema ypoka

Bcero

OcHOBHBIE TTpaBHiIa H300paKEHHS HA PUCYHKE MIIOCKOCTH,
napajuie]bHbIX NPSIMBIX (OTPE3KOB), CEPEMHBI OTPe3Ka
[TonsiTus cTepeoMeTpuH: TOUKa, IpAMas, JIOCKOCTh,
npoctpancTBO. OCHOBHBIE MPaBHiIa U300PaKEHHS HA PHCYHKE
MJIOCKOCTH, NapallielbHBIX MPSIMBIX (OTPE3KOR), CEPEHHEI
oTpe3Ka
[TonsiTusa: nepecekarolyecs INIOCKOCTH, IEPeceKaloluecs
_IpsiMasi M IUIOCKOCTB; ITOJIYIPOCTPAHCTBO
[onsTus: nepecexaroluecs MWIOCKOCTH, epeceKaloInuecs
- TIpsAMast U IUIOCKOCTB; MOJIYIIPOCTPAHCTBO
MHoOrorpaHHHKH, H300paKeHHe MPOCTERIITHX
MPOCTPAaHCTBEHHBIX (UTYP, HECYIIECTBYIOMINX 00BEKTOB
MHOrorpaHHUKH, U300pakeHHe MPOCTEHIITHX
' IPOCTPAHCTBEHHBIX (UIYDP, HECYIECTBYHOIHMX 00BEKTOB _
7 AKCHOMBI CTEPEOMETPHUH U IIEPBBIE CIIEJACTBUS U3 HUX _ 1
8 AKCHOMBI CTEPEOMETPHH U IEPBBIE CIEACTBHS U3 HUX i
AKCHOMBI CTEPEOMETPHH | ITEPBBIE CIEeACTRHS U3 HHX. Croco0k!
9 3a/1aHMs PSIMBIX M TUIOCKOCTEH B nmpocTpancTBe. O003HAUYCHHS 1
| IPAMBIX M IIOCKOCTEN
H3o0pakenue cedeHHH MUPaMUJIb], Ky0a U MPU3MEL, KOTOpPbIE
poxo/aT yepe3 ux pédpa. M3zobpakeHue nepeceycHus

MOJIYYEHHBIX TIOCKOCTEH. PacKkpaliuBaHue MOCTPOESHHBIX
CEYEHHH pa3HBIMH [IBETAMH

10

Nzobpaxenue cedeHHH MUpaMu/ibl, Ky0a v IPU3MBI, KOTOpBIE
poXodT yepes ux pédpa. MzobpakeHue nepeceycHus
MOJY4YEeHHBIX IJIOCKOCTEH. PackpaniBanue mocTpoeHHBIX
CEYCHHH pa3HBIMH [IBETAMH

11

N300paxkenue ceueHUH nmupamMuel, Kyda U IIPU3MBL, KOTOPHIE

12 N
 IPOXO/AT uepe3 ux pédpa. M3obpaxenue nepeceueHus

KonndecTBo yacos

KonTtpoasusie
padoTei

[IpakTuieckue
padoTbl

Jara
H3YYeHHS

02.cen

05.cen

07.cen
09.cen
12.cen

14.cen

16.cen
19.cen

21.cen

23.ce”

26.ceH

28.ceH

JJIeKTPOHHBIE
uugporkie
obOpaszoBaTe/ibHbIE

pecypcsl
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[TapannensHOCTE TpexX HpsIMbIX. Teopema o TpEX napaiie/bHbIX

- IPAMBIX. HmOﬁmgm O CKpPCLIHBAOITHUXCA IIPAMBIX

[TapannensHOe npoekTHpoBaHHEe. OCHOBHBIE CBOHCTRA
napajuiebHOrO IpoeKTHpoBaHus. M300paxenue pasusix Gpuryp
B MapajyieIbHOM MPOeKIHH ‘

IleHTpayibHas poeKrs. YToJl ¢ COHANPaBICHHBIMH CTOPOHAMH.
YT0a MEXIY IPAMBIMH

”wmbmﬂmﬁ Ha J0oKa3aTeJIbCTBO H HCCIIEA0BAHHE, CBA3AHHBIE C

PAacClOJIONKECHHEM TIPAMBIX B IIPOCTPAHCTBE

[lonaTud: napajuleNbHOCTD IPAMOH U IJIOCKOCTH B
npocTpancTee. [Ipy3Hak napauleIbHOCTH IPAMON U TJIOCKOCTH.
CroiicTBa napamuie/lbHOCTH NPSIMOI M IUIOCKOCTH

['eomeTpruecKre 3a1aun Ha BEIUYHCICHHE H T0OKA3aTEILCTBO,
CBSI3aHHBIC C [1aPA/UICILHOCTBIO TIPAMBIX U IJIOCKOCTEH B
[IPOCTPaHCTBE

[TocTpoenue ceuenus, NpOXOAAIIEro Yepe3 JaHHYIO IPSAMYIO Ha
yepTeke M NapajulesIbHOIO OpYyroi npaMoi. Pacuér oTHomeHu
[TapannenbHas npoekuysi, IpUMEHEHHE TSI TOCTPOCHHUS
ceueHuil kyba u napamuienenuneaa. CBoHcTRa napajieNenumnea
1 [IPU3MBI

[TapannensHbie iockocTH. [IpU3HaKky napamieTbHOCTH ABYX

MJI0CKOCTEH

Teopema 0 napajnebHOCTH H €AUHCTBEHHOCTH IIOCKOCTH,
POXOALIEH Yyepe3 TOUKY, He IPUHAJUICKAITYIO JaHHOH

| TIJIOCKOCTH U CJIEACTBHA H3 Hee

CpolicTBa NapajUIeIbHBIX INIOCKOCTEH: 0 NapaiienbHOCTH
IPAMBIX [IEPECEUEHHs] [IPH NEPECCYCHHH BYX NapaslieIbHBIX
MJIOCKOCTEH TpeThei

CrolicTBa napauiebHbIX IJI0CKOCTeH: 00 0Tpe3Kax
NapaielIbHbIX IPIMBIX, 3aKIIOYEHHBIX MEKIY I1apaIeIbHBIMU
IUIOCKOCTSMM; O NIEPECEUEHUH NIPAMOH C IBYMS NapaJLIeIbHBIMA

IJIOCKOCTIMHA

IToBropenue: Teopema [Tudaropa Ha MIOCKOCTH

~ IToBTOpEHHE: TPUTOHOMETPHS IPAMOYTOIBEHOTO TPEYTOJIbHUKA
~ CpoiicTsa kyba 1 NpAMOYTOJILHOTO Napajliesenunena

BrrumcieHre QJIMH OTPE3KOB B KyOe U IPSIMOYTOJIBHOM

—t |t
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| [0 NapauIeNibHOR MPAMOH

Crpur no HenapajieabHOl NPsAMOH, H3MEHEHHE PACCTOSHUN

KonTposnbHas paboTa "B3auMHOe pacnooxeHue NpsMbIX 1
IIOCKOCTEN B NPOCTPAaHCTBE"

[ToTOpenue: yroi Mexkay NPsMBIMH Ha MJIOCKOCTH,
TPUIOHOMETPHSA B MPOU3BOJIBHOM TPEYTOJIbHHKE, TEOpeMa
KOCHHYCOB

IToBTOpeHHUE: Yroil MEKAY CKPELIUBAOIMMHCS [IPIMBIMH B

 IIPOCTPAHCTBE

_JQOEOHUE&&OHEO METOAbI BEIMHCIICHHA YITla MCXKOY IPAMBIMH B
MHOI'OIpaHHHKax

JlByrpanHsiii yroyi. CBOHCTBO JTHHEHHBIX YIJIOB JBYIPAHHOIO

yria

IlepnenaukynspHele nnockocTy. CBOHCTBA B3aUMHO

~ IEPMEH/IUKYJIAPHBIX IJIOCKOCTEH

IIpu3Hak NepneHaUKYIAPHOCTH [JIOCKOCTEH; Teopema O NpsMoit
[epeceyeHus ABYX MIOCKOCTEH NEPNEHIMKYISIPHBIX TPEThEH
IIOCKOCTH

[IpsmoyronpHbBIH Napauienenunen; kyo; u3sMepeHus, CBOMCTBa

- IPSIMOYTOJIBHOTO Mapallieleie1a

Teopema 0 1MaroHanyu NpsiIMOYTOJIBHOTO TIApalIeTIeTHIIea H
CIeICTBHE U3 HeE

Oﬂmﬁmogm%ﬁﬁﬂﬂnﬂxﬂ H IPHKIIAAHBIC 3a/1a49H, CBA3aHHBIC CO
B3aHMHBIM paCIOJIONKEHHEM MPSAMBIX H IIJIOCKOCTH

[ToBTOpEHHE: CKPELLIMBAIONIHECS NIPSAMBIE, apalliebHbIe

 INIOCKOCTH B CTaHAAPTHBIX MHOTOIPaHHHKAX .
:NUN napaliiCiIbHBIX ILUIOCKOCTEl Ha CKpPEIHUBAIOMINXCA NIPAMBIX,

paccTosHHE MEKIY CKPELIHBAIOIIUMHUCS IPSIMBIMH B IIPOCTHIX

| CATYalus;Xx

PaccTosHuie OT TOYKH JI0 IIJTOCKOCTH, pacCTOAHHE OT dUmgom o
IIIIOCKOCTH

Brruucnenne paccTOSSHHH MEXIY CKPEITHBAIOIIUMHUCS MTPSIMBIMH

C MOMOIIBIO TIEPIEHAMKYIIPHOM MIOCKOCTH

TpéxrpanHblii yroJ, HEpaBeHCTBA I TPEXTPAHHBIX YIIIOB.
Teopema ITudaropa, TeopeMbl KOCHHYCOB B CHHYCOB TS
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1T KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne JlarTa nudposbie
Tema ypoxka Kounrposbubie [Ipakrnyeckue p
n/n Bceero u3ydeHusi oOpasoBaTe/bHbIE
padoTsI padorsl
pecypcbl
1 [TousiTue BekTOpa. PaBEHCTBO BEKTOPOR 1 05.cen
5 CnoxxeHue ¥ BBIUUTaHHE BEKTOPOB. CyMMa HeCKOIBKUX q 07.cen
.  BEKTOPOB . B ‘

3 YMHOKEHHE BEKTOpa HA YUCIIO 1 12.cen

4 Kommnanapusie BekTopsl. [IpaBuno napannenenunesa 1 14.cen

5 PaznoxeHue BEKTOpA 10 TPEM HEKOMILIAHAPHBIM BEKTOPaM 1 19.cen

& [IpssMoyronpHas CHCTEMA KOOPAMHAT B MPOCTPAHCTBE 1 2l.cen

7 KoopauHnatsl BeKkTOpa 1 26.cen

g Cesi3b MEXQY KOOPJIHHATAMH BEKTOPOB H KOOP/IMHATAMH TOYEK 1 28.cen

9 [IpocTeiimme 3a1a4i B KOOpAMHATAX 1 03.okxT

10 [Ipocreiinive 3a1a4d B KOOpAUHATAX 1 05.0kT

11 [Ipoctefiye 3aga4n B KOOpAUHATaX 1 10.0kT

12 K.P.Nel «MeToa KOOpIMHAT B IIPOCTPAHCTBEN 1 1 12.0kT

13 Yron Mexay BekTopamu. CKalsipHOe POU3BEEHHUE BEKTOPOB 1 17.0kT

14 Yron mexkay BekropaMu. CkanspHoe MpoU3BeIeHHE BEKTOPOB 1 19.0kT

15 Brluncnenune YTII0B MCIKAOY IIPAMBIMH H IIJTOCKOCTAMHU 1 24.0KT
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YYEBHO-METOANYECKOE OBECITEYEHUE OBPA3OBATEJIBHOI'O
IMMPOUECCA

OBSA3ATEJBHBIE YUEBHBIE MATEPHUAJIBI JJISI YHEHUKA

» Maremaruka: anre0pa 1 Hauajla MATEMaTHIECKOro aHanusa, reomeTpus. ['eometpus, 10-11 xiaccsl/

Aranacsu JI.C., byty3or B.®., Kanomuer C.b. u npyrue, Akunonepnoe obmectso «M3narenscTeo
«IIpocBeuieHue»

METOAUYECKHUE MATEPUAJIBI JIA YUUTEJIA

° «M3yuenune reomerpun B 10-11 knaccax» mMeroanyeckue pekomenaauyuu JIL.H. Atanacsn, B.®. byrysos,
I0.A. I'maskoB u ap.-M.: IIpocsemienue, 2017.

° B.I'. 3uB. Jlupaktiuueckue Marepraisl 1o reometpun s 10 xnacca. — M. Ilpoceemenne, 2012
° b.I'. 3uB. /lugakTHyeckue MaTepuaisl o reomerpuu s 11 kinacca. — M. Tpocsemenue, 2012

HHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

. www.edu.ru (caiit MOuH P®).
. www.fipi.ru (caiitr ®ezepanbHOro HHCTUTYTA IIEJArOTHUECKUX H3MEPEHHI).
www.math.ru (MaTepueT-nognepxka yauTenei MaTeMaTUKH).

www.meccme.ru (caiiT MOCKOBCKOTO [IEHTPa HENPEPHIBHOIO MaTEMaTH4eCKOro 00pa3oBaHusA).
WWW.it-n.ru (CeTb TBOPUECKHUX YUUTENEH )

http:// mat.1september.ru (caiit razers «MartemaTika)

http:// festival.1september.ru (pecTuBans negarorndeckux uaed «OTKpoIThIA ypox» («Ilepsoe
ceHTsI0psay)).

8. math-ege.sdamgia.ru
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