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['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOILlero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YECHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HaMpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukiaa. IlockosibKy Jiorndeckoe MBbIIIICHHUE,
dopmupyeMoe TMpH HM3YYEHHU OOYYArOIIMMHUCS TOHSATHHHBIX OCHOB T'€OMETpUH, IpH
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHUHU LIENOYKU JIOTUYECKUX YTBEPXKICHUH INPH pELICHUU
TreOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIb3YIOTCS TIPU PEIIEHUM 3a]ad €CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmMbl yueOHOro kypca «l'eomerpusi» Ha yriyOia€HHOM ypOBHE —
pasBUTHE MHIMBHUIyalbHBIX CIIOCOOHOCTEH OOYyYaroIIMXCsl NpPU H3YyYEHHUM TIE€OMETpUH, Kak
COCTaBIIAIOLICH MpeaMeTHOH obnactn «MaremaTnka W MHQOpPMATHKa» 4Yepe3 oOecreyeHue
BO3MOXHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKHMX IeOMETPUYECKMX 3HAHUN U
NeHcTBUH, CHeUU(UUHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOTO MPO(ecCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTETHBIMH 3aJlJadyaMU Kypca T€OMETPUHU Ha YIIIyOJIEHHOM YpOBHE, PACHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TpEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUpPOBOW KYJIBTYpHl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHEpoBaHHWE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (HUrypax KaK O BaXKHEUIIHNX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCBIBATh U M3ydaThb pas3Hble SBICHUS
OKpY’KaloIllero Mupa, 3HaHUE MOHATHIHOrO amnmnapara no pasaeny «CrepeomeTpus» yueOHOro
Kypca reoMeTpuu;

¢dbopMupoBaHUE YMEHHSI BJIa/IETh OCHOBHBIMH MOHATHSMHU O TPOCTPAHCTBEHHBIX (puUrypax
U HUX OCHOBHBIMHM CBOWMCTBaMHM, 3HaHHE TeopeM, (HOpMyd U YMEHHME MX NPUMEHSATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3aa4;

dopMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTeXkaX, MOJENAX U B PEAITbHOM MHUpE
MHOTOTPaHHUKH U T€Jla BPallleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

dopMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTM  AKCMOMAaTHYECKOTO  IMOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHUMAHHS POJH AKCHOMATHKH IPH IMPOBEICHUU
pacCyKIeHUN;

(dbopMUpOBaHHE YMEHHMs BIIAJIETh METOAAMM JI0OKA3aTelIbCTB M aJTOPUTMOB pEIIEHUS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTeNbHbIE pPACCYXIEHUS B XOZAE pELICHUs
CTEpEOMETPUYECKMX 33Jady UM 3aJad C MPAKTHUYECKUM CojepKaHueM, (opMHpOBaHHE
OpeICTaBIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeldbCTB INpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPXKICHHUIA U POJIM aKCHOMATHKH B TIPOBEICHUH JISTYKTHBHBIX PACCYKICHUH;

pa3sBUTHE M COBEPILIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
oOyyaromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BAaTEIbCKUX YMEHHHM, KPUTUYHOCTH
MBILIEHHS], UHTepeca K U3y4EHHUIO T€OMEeTPUH;

dopMupoBaHUe (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKMX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU W3YYEHUH IPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJENIHMPOBAHUS pEANbHBIX CHUTYallMid, HCCIEI0BaHMS
MOCTPOCHHBIX MOJIEJICH, NHTEPIPETAINH [TOJIyY€HHBIX PE3yJIbTaTOB.

OCHOBHBIMHU ~ COJIEpXKaTeIbHBIMU JIMHUAMH YydeOHoro kypca «['eomerpusi» B 10-11
knaccax sBisitorcs: «[IpsiMble M IIIOCKOCTH B IpocTpaHCcTBe», «MHororpanHukm», «Tena
BpaleHUsD», «BEKTOPBI M KOOPJMHATHI B IPOCTPAHCTBEY, «JIBIKEHUS B IPOCTPAHCTBEY.

CdopmynmnpoBanHoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHSATHIMI,
peNeBaHTHBIMU T€OMETPUU Ha YriyOnéHHOM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJEepXaTeNbHbIM JIMHUSIM y4yeOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHUN
pacripeniesiieTcsi He TOJbKO 10 COJAEpXKATelIbHbIM JIMHUSAM, HO W MO TrojaM OOy4YeHHs.



Cogmepxanne 00pa3oBaHHWs, COOTBETCTBYIONIEE NPEAMETHBIM  pe3yabTaTaM  OCBOCHHS
®denepanbHON pabouel MPOrpaMMBbl, paclpeneEHHBIM 0 To/laM 00y4YeHHUs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpOcCaM OOydJaromuecs
oOpalaiiuch HEOJHOKpAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJCHUE TE€OMETPUUYECKUMU
MOHITHSIMA W HABBIKAMHU TIOCJTIEIOBATEIIBHO M IOCTYIATENbHO, C COOJIIOJICHUEM NPUHIIUTIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUYECKUX
NpeCTaBICHUN OOYUaIOIIMXCs, paciupss U yrayouss e€, oOpasysi MpOYHbIE MHOXKECTBEHHBIE
CBSI3H.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3aarh ycnoBus Ui nuddepeHnmanuu  00yuyeHHs, TOCTPOCHUS WHAMBHUIYaJTbHBIX
o0pa3oBaTeNbHBIX MpOrpaMM, O00ecHeunTh yrIyOJNEHHOE UW3yuyeHHE TEeOMETPUM  Kak
cocTaBsitolIeil yueOHoro npeamera «MaremMaTukay;

MOJITOTOBUTH OOYYAIOIIUXCS K MPOJIOJDKEHUIO M3YyYEHUS MAaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymeir npodeccun, obecrieunBas NIPEEMCTBEHHOCTh MEXIy OOMMM M TPO(ecCHOHATLHBIM
0o0pa3zoBaHHEM.

PabGouas mporpamma y4eOHOro mnpeaMeTra OpPHEHTHpPOBaHA Ha IEJEeBbIE MPUOPUTETHI
JyXOBHO-HPABCTBCHHOTO  PAa3BUTHs, BOCIUTAHUS W  CONUAIM3ANMH  OOyYarOIIUXCS,
chopMynupoBaHHbIe B paboueil mporpamme Bocniutanuss MKOY bBCOIIL.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoautcs 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Heemo).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeomMeTpuu. Touka, Impsimasi, IJI0CKOCTh, pocTpaHcTBo. [loHaTHe
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemmBaromuxcs npsamsix. [lapamiensHoCTs IpSAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSIMbIE B IIPOCTPAHCTBE, MApPaJUIEIbHOCTh TPEX
OpsMBIX, NApaUIEJbHOCTh NPSAMOM M IIOCKOCTH. IlapamiensHoe W LEHTpaslbHOE
POCKTHPOBaHUE, n3o0pakeHue ¢uryp. OCHOBHBIE CBOHCTBA MapajuIeIbHOIO MPOESKTUPOBAHUSL.
N300pakenue ¢puryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapaienbHOCTh IVIOCKOCTEN: NapajljiebHbIe IUIOCKOCTH,
CBOMCTBA NapajjiesbHbIX IIockocTel. [IpocTeiiire npocTpaHCTBEHHbIE (PUIYphl HA MIIOCKOCTH:
TETpa’ap, NapaJUIeNIeUIIE], TIOCTPOECHNE CEYEHU .

[lepnieHOUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: NEPHEHIUKYJISAPHBIE IpsSMbBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapajuleIbHbIE M INEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOopeMa O IMpsSMOW NEepHeHAUKYISIPHOU
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPBI HA TIOCKOCTD.
[TeprieHAUKYJIAPHOCTD IUIOCKOCTEN: NPU3HAK NEPIEHINKYIIIPHOCTH ABYX IIOocKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTiIpl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TpEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: nN-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulesIeNiNe]l W ero cBoWcrBa. Kparyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHass Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMuel. CBoiicTBa péOep U OOKOBBIX I'paHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS TUPAMKJIa U MIPaBWIbHBIN TeTpasap, KyO. IlpencraBnenue
0 MPAaBWIBHBIX MHOTOI'PAHHUKAX: OKTa’3p, NJOAEKAdAP U UKOCAIP.

Brruucnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM NPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOI TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTHU
MIPaBUJIBLHOM MUPAMUIBI, TEOPEMA O IUIOIIAIN YCCUEHHOU MUPAMUIBI.

CumMeTpusi B IpPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM MPaBUIbHBIX MHOTI'OIPAHHUKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPUS PABUJIBHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIC BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMHU: CIIOKEHUE W BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uucio. [loHaTne xkomiuianapHbele BeKTOphl. [Ipu3Hak KoMmIiaHapHOCTH
Tpéx BekTopoB. [IpaBwiio mnapamnenenunena. Teopema O pasloKEHUU BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BeKkTOopaM. [IpsAmoyronpHasg cucTtemMa KOOpPAMHAT B  IPOCTPAHCTBE.



Koopaunarsl BekTopa. CBA3b MeEXAy KOOpAMHATAMHU BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaIsipHOE IPOU3BEACHNE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpasyomue MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnionoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka munmuHapa u konyca. CuMmeTpust
cdepsl U mapa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTOIHHOTO
napajenenunena u ciueactsus u3 He€. OO0bEM NpAMOM W HAKIOHHOM NPHU3MBI, IHIUHIPA,
nupamuibl 1 KoHyca. O0bEM 1mapa 1 apoBOro CErMeHTa.

KomOunanuu Ten BpalleHuss MU MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojo LwinHApa. [lepeceyenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0cKoCThI0. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCaHHOU B
MHOT'OI'PaHHMK MJIM TEJIO BPAILlEHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpadctBe. OtTHomeHne 00BbEMOB, IUIOM@AEHd MOBEPXHOCTEH MOAOOHBIX  GUryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUKOB U TEJI BpAIICHUSA: CEUYEHUs LWIMHApA
(mapayuiebHO W MEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEPIIMHY), CEYEHMsI 11apa, METOJbl ITOCTPOCHUS CEYEHMM: METOJ CIEJOB,
METOJ BHYTPEHHETr 0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTse. Onepaunu Hajl BEKTopaMH. BekTopHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHUs. [IpsimoyronbHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoskenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM MeTO MpH
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOICTBAa JBWKEHUN. Bunbl ABM)KEHHMI: NapajuIeNbHBIA MEPEHOC, LEHTpajdbHas CUMMETPHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeobpa3zoBanus nogodus. [psmas u chepa
Oiinepa.



IIVTIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPHUSA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYArOIIeTOCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTABICHHE O MAaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEIYyp TPakJaHCKOTO OOIIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJAaHCKON WICHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKOM MaTeMaTHUKH, IEHHOCTHOE OTHOLIEHHWE K JOCTHKEHUSIM POCCHUHCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMHOJIb30BAHHE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JIYXOBHBIX  IIEHHOCTEHl  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTIDKCHUN HAyKH U JACSATENBHOCTHIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYHMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXJIeHuH, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jJuyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MaTEMaTHUECKUE 3HAHUSI B HHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MPH 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHON IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/AYy, OCO3HAHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccun W peanu3oBBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNpaBIE€HHOCTH;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJIOTHYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIHMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTU OKpYXKAIOUIEH Cpefbl, TUNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MATEeMaTHYECKOM HAayKH Kak CQepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KYJIbTYpPOU KaK CpPEeICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISATh IPOEKTHYIO U MCCIEI0BATENbCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBaTh ONPEIACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKALUK, OCHOBAHUSA [UIsI 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCTIPUHUMATh, (HOPMYJIHpPOBATh U MPEOOPa3OBBIBATh CYXKICHUS: YTBEPAUTEIbHBIC H
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpPEUHs B (pakTax,
JNAHHBIX, HAONIOJCHHMSIX W  YTBEPXKICHHMIX, TNpeajarartb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHS M BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICICHHBIX
KPUTEPHUEB).

Ba3zoBble ncciaenoBareabCKHeE AeiicTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEeI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (OPMYyIUPOBAThH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIUBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  IKCIIEPUMEHT, HCCIIEJOBaHUE II0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OOBEKTa, SBICHHS, IMPOLECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, HCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX Ui OTBETa Ha BOMPOC U IS
pelieHus 3a1a4uu;

BbIOUpaTh HMHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHaJIU3UPOBATb,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U  (opm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABISATH €€ B  pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENIAMU
oO0I1eHus1, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHMS B YCTHBIX M NHCBMEHHBIX



TCKCTAX, JaBaTb TMOJACHCHUA II0 XOAY PpCIICHHUA 3adadyu, KOMMCHTHUPOBATH HOHy‘IGHHLIﬁ
pe3yJIbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOW TEMbI, IPOOJIEMBI,
pemraeMoi 3a1auu, BBICKA3bIBATh WMJCH, HAICJICHHBIC HA IOMCK PELICHUS, CONOCTABISATH CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUAOra, OOHApY>KUBATh Pa3M4KMe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEACTaBJIATL PE3YJIbTAaThl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 337a4 NPE3CHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBIISITh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH TO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTEIBHBIX TIPOLIECCOB, WX pE3yAbTaTOB, BIANETh CIIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAAHHBIX, HAHJAEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHUSIM, OOBICHATH HPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI Pe3yIbTaTOB IESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI MpU
pemieHNH y4eOHBIX 3aJay, MPUHAMATh LEJNb COBMECTHOH JIeSTENbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MpoIIeCcC U Pe3ynbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicss HayquTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATUSIMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
MPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

® [IPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX TMPH PELICHUU
reOMEeTPUUECKUX 3a]1a4;

e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B TIPOCTPAHCTBE, TUNIOCKOCTEH B
IIPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOT'paHHHKAMU;

e CcBOOONHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TIpM3Ma, IMHpaMuUa,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e Kjaccu(uUIUpoOBaTh MHOIOTPAHHHUKH, BEIOMPAs OCHOBAHMS JUIs KJIacCU(UKaAIIHY;



CBOOOJTHO ONEpPUPOBATH MOHITHUSMH, CBS3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH HapaJlJIeNIbHOE, [ICHTPAJIbHOE U OPTOrOHATILHOE MPOEKTUPOBaHKE (QUTYp Ha
TUIOCKOCTB, BBITIOJIHATH N300pakeHUs (PUTyp Ha MIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIaMH, BBIIOJHATEH (BHIHOCHBIE)
IUIOCKHE YEpPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHpaMUia),
FEOMETPUUECKUX Tell C MpUMEHEHHEM QopMyT;

CBOOOJTHO ONEPUPOBATh MOHATHSIMH: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOpaMU;

pemiath 3aJayd Ha J0Ka3aTelIbCTBO MaTEeMaTUYECKHMX OTHOLIEHUNW M HAXOXKICHHE
FEOMETPUYECKUX  BEJIMYMH, T[IPUMEHSISI HW3BECTHbIE METOJIbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/a4 MOBBIIIEHHOT'O U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI MPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKATD, peoOpazoBbIBaTh u UHTEPIIPETUPOBATD UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUrypax, MPEICTABICHHYI0 Ha 4YepTekax |
PUCYHKaX;

IPUMEHSATh IIOJyYEHHbIE 3HAHMS Ha IPaKTUKE: CpPaBHUBATh M AHAIU3UPOBATh
peayibHbIE CUTYyalluM, IPUMEHSATHh W3YYEHHbIE MOHATHUS B MPOLECCE MOUCKA PEIEeHUs
MaTeMaTHU4ecku CPOpMYyITUPOBAHHOMN MPOOIIEMBI, MOJICTHUPOBATh PEAlbHBIE CUTYAI[UU
Ha S3bIKE TEOMETPUM, MCCIEA0BAaTh IIOCTPOEHHbIE MOJEIM C HCIOJIb30BAaHUEM
FEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara aireOppl, pemarh MPaKTHYECKHe
3a/1a4yM, CBSI3aHHbIE C HAXOKJICHUEM I€OMETPUUECKHUX BEIHUNH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHUM KaK COCTaBHOM
4acTH (pyHJAaMeHTa pa3BUTHS TEXHOJIOTHA.

K xoniy 11 kiacca o0ydaromuiicss HAyquTCs:

CBOOOJIHO ONMEpPUPOBATh MOHATUSMH, CBS3aHHBIMU C IWJIMHAPUYECKOH, KOHUYECKON U
cdeprieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

ONEepUpPOBaTh MOHSTHUSMHU, CBA3AHHBIMHU C TEJIaMM BpAIIECHUS: LMIUHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Tejla BpalleHus (LWIMHIpP, KOHYC, cdhepa U map) U 00bACHATh COCOObI
MOJTyYEHUS TeJl BpallleHus;

KJIaccu(UIUPOBaTh B3aUMHOE PACIOJI0KEHHUE CPephl U MITOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpALICHUs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BpallleHHs, TEOMETPHUECKUX Tell C
npuMeHeHueM Gopmyi;

CBOOOJTHO OMEpPUPOBATh MOHITUSMH, CBSI3aHHBIMM C KOMOMHAIIUSMH TeJ BpAIIEHUS U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIA OKOJO chepsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;

BBIYUCIISITH COOTHOLICHHUS MEX]Y IUIOIMIASIMH MMOBEPXHOCTEH U 00bEMaMU MOAOOHBIX
TE,

n300paxarb H3ydyaeMble (UTYpHI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJ BpalleHHUS;



U3BJICKATb, HWHTEPIPETUPOBATH u peoOpa3OBLIBAThH nH(}OPMALIHIO 0
IIPOCTPAHCTBEHHBIX TE€OMETpUYEeCKUX (Urypax, MpEeACTaBICHHYIO Ha YepTexax u
pPHUCYHKax;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHSTH OllEpallMy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

pemarb TIEeOMETPUYECKHE 3aJaud Ha BBIYMCICHUE YIVIOB MEXKIY MPSAMBIMU U
IJIOCKOCTSIMHU, BBIYMCICHUE PACCTOSHUA OT TOYKM JO IUIOCKOCTH, B LEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAUHATHOIO METO/A IIPU PELICHUH;

CBOOOZHO OIEpPUPOBATh IMOHSATUSIMHU, CBSI3AHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HAaTh CBOMCTBA ABUKCHUM;

BBINOJIHATh HM300paXCHUsT MHOTOTPAaHHMKOB W TEJ BpAIICHUS NPU MapauieTbHOM
IIEpEHOCe, LICHTPAJIbHON CUMMETPHUH, 3€PKAIbHOW CUMMETPHUH, IPU MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB M TE€Jl BpalICHUS: CEUYCHHS LUIUHIPA
(mapaienbHo U MEePHIeHIUKYISIPHO OCH), CeYeHHs KOHyca (mapasuieTbHble OCHOBAHHUIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS LI1apa;

HCIIOJIb30BaTh METO/bl IOCTPOEHUSI CEUYEHHMIl: METOJ CJIEI0B, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

OPUMEHATh TE€OMETpHUYeCKHe (HaKThl ISl PpEIIeHHs CTepEOMETPUYECKHX 3ajad,
[IPEIIoJIaratoIiuX HECKOJbKO LIaroB PELeHUs], €ClIU yCJIOBUS NPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pemarth 3a7ayd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKMX OTHOUIEHWM M HaxOXKICHHE
F€OMETPUUYECKHUX BEJINYUH;

MPUMEHATH NPOrPAMMHbBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU
PELIEHUH CTEPEOMETPUUECKHX 33/1aY;

INPUMEHATHh [OJYyYEHHBIE 3HAHUS Ha TMPAKTUKE: CpaBHUBAaTh, AaHAIM3UPOBATh U
OIICHUBATh PEAJIbHBIE CUTYalluU, IPUMEHSTh U3yUYEHHBIE MTOHATHS, TEOPEMBI, CBOICTBA
B IIpollecce IIOMCKA pEIIeHUsT MaTeMaTH4YeCKH CQOpMYIUPOBAHHON MpoOIEMBI,
MOJICJIUPOBATh PEeAJIbHbIE CUTYALIMHM Ha SI3bIKE T€OMETPUHU, UCCIIEA0BATh MOCTPOCHHbBIE
MOJIEJM C UCHOJB30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpEeM, almapara aareopsl,
penarh NPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXO0XK/IEHUEM F€OMETPUUECKUX BEINYNH;
UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUsSI T'€OMETPUU KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (um¢posbie)
n/n NPOrpamMmbl Bcero 06H TPOTLHBIC pﬁaKT"quK"e o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypebi
1 BBenenue B ctepeoMeTpuio 23 1 OI'NC "Mos mikosna"
2 B3aumnoe pacrnosoxeHue npsiMbix B 5 1 OIUC "Most mkona"
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 8 OIUC "Most mkona"
MIPOCTPAHCTBE
4 HepHeH,Z[I/IInyI}IpHOCTb MPSIMBIX U o5 BIUC "Most mxona"
TUTOCKOCTEH B MMPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16 1 OI'MC "Mos mkona"
6 MHororpaHHuKu 7 1 OI'NC "Mos mixosna"
7 BekTopsl B mpocTpaHcTBE 12 OI'MC "Mos mkona"
8 HOBTOPGHI/IG, 00001IIeHNe U CUCTEMaTH3aIHUs 5 5 BIUC "Most mxona"
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoThI padoThI pecypesI
1 AHamUTHYECKass TEOMETPHS 15 1 OI'MC "Mos mikomna"
2 Hosropenne, O6O6meHI:Ie 1 15 1 ®I'YC "Mos mxoima"
crCTeMaTH3aIus 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17 1 OI'NC "Mos mikosna"
4 Tena BpameHus 24 1 ®OI'MC "Most mkona"
5 [Tnomaayu MOBEpXHOCTH U 00BEMBI 9 1 OIUC "Most mxona"
KPYTIBIX TEJ
6 JBrokeHus 5 1 OI'C "Mos mikona"
7 [losopenne, 0bodmiente u 17 2 ®IUC "Mos mxomna”
cHCTEMaTH3aIHs 3HAHUM
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka. ['eomerpust; yriayonennoe ooyuenue, 10 kimace/ Mep3msk AT,
Homuposckuii [I.A., IlonsikoB B.M.; nox penakuueit [Togonsckoro B.E., O0uiecTBO €
OorpaHr4eHHOM oTBeTcTBeHHOCThIO M3natensckuil nentp « BEHTAHA-T'PA®y;
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

HOC "Mos mxkona"
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