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IMNOACHUTEJIBHASA 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
00pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3yUEHUS JUCLUIUINH €CTeCTBEHHO-HayYHOU
HAIpPaBJIEHHOCTU U IPEAMETOB I'yMaHUTapHOro LuKJa. [I0CKOIBKY JIOTMUECKOE MBILUICHUE,
dopmupyeMoe INpH M3Y4EHUU OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeNIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEPKICHUM IpU pELICHUH
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LHUKJA, B YaCTHOCTH (PU3MUYECKUX
3ajau.

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOaEHHOM ypOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYyYarOIIMXCsl NPU H3YyYEHHUM TIE€OMETpUH, Kak
COCTaBIISIIONICH MpeaMeTHOH obnactn «MaremaTnka W MH(QOpPMATHKa» dYepe3 obecreueHue
BO3MOXKHOCTH NPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CHeNM(UIHBIX T€OMETPUH, ¥ HEOOXOIMMBIX JUIS YCHEITHOTO MpOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTETHBIMH 33aJlJadyaMU Kypca Fr€OMETPUH Ha YIriyOJEHHOM YpPOBHE, pacCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NpPEACTaBICHUS O T[EOMETPUM KAaK 4YacTh MHUPOBOW KYJIbTYpHl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

¢dopMHupoBaHHUE NPEICTABICHUS O TPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCBIBATh UM M3y4daTb pas3Hble SBICHUS
OKpY’KaloIllero Mupa, 3HaHUE MOHATUIIHOrO amnmapata 1o pasaeny «CrepeomeTpus» y4eOHOTo
Kypca reoMeTpuu;

(dbopMUpOBaHNUE YMEHHUS BIIAJETh OCHOBHBIMU MOHSTHUSIMU O MPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyld U YMEHHME HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENSAX U B pPEATbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIH;

¢dopMHpoBaHHE  TMOHMUMAHUS  BO3MOXHOCTM ~ aKCMOMAaTHYECKOTO  IMOCTPOCHUS
MaTeMaTUYeCKUX TEeOpHil, (OopMHUpOBaHME MOHMMAHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHMs BIIAJIETh METOAAMM [OKA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI MX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKMX 33Jad W 3aJad C [PaKTHUYECKUM cojepxkaHueM, (popMUpoBaHUE
OpEeACTaBIeHUs O HEOOXOAMMOCTH JI0Ka3aTelIbCTB INpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKU B MIPOBECHUH JIEAYKTUBHBIX PACCYXIACHHUIA;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH
00y4aroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEpEca K N3Y4eHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAJIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacro3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaybHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEM M 3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS pEaNbHbIX CUTYyallUi, HCCIIEeIOBaHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIH [TOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZIEpKATEIbHBIMU JIMHUSAMU ydeOHoro kypca «l'eomerpus» B 10-11
Kjaccax ABisAOTCs: «lIpsiMple M IUIOCKOCTH B NPOCTPaHCTBE», «MHororpanHukmu», «Tena
BpallleHus», «BEKTOpbI M KOOPAWHATHI B IPOCTPAHCTBEY, «JBHKEHNS B TPOCTPAHCTBEY.



ChopmynupoBannoe Bo @I'OC COO tpeboBaHHME «yMETh ONEPUPOBATH IMOHATUSMUY,
pEeBaHTHBIMHU T€OMETPHH Ha yriiyOnéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJICPXATEINbHBIM JIHHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JIOTUYECKHX YMEHUH
pacrpeiesiieTcsi HE TOJbKO IO COJIEP)KaTeNbHBIM JIMHUSM, HO M MO TofaM oOOYyYeHHs.
Cognepxanne 00pa3oBaHUs, COOTBETCTBYIONIEE NPEAMETHBIM  pe3yabTaTaM  OCBOCHHS
®enepasibHOI pabouell MPorpaMMebl, pacrpeneaéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalainuch HEOJHOKpAaTHO. OTO TMO3BOJSET OPraHu30BaTh OBJIAJIEHUE T€OMETPUUYECKUMU
MOHITHSIMA W HABBIKAMHU TIOCTIEOBATEIIBHO M IOCTYIATENbHO, C COOJIIOJICHUEM NPUHIIUIIA
IIPEEeMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUA O0yJaronIuXcs, paciupsis U yriayomuss e€, oOpasysl MpOYHbIC MHOXKECTBECHHBIC
CBSI3H.

[Tepexo1 kK U3YYCHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISICT:

co3nath ycnoBus s nuddepeHumanuu  00ydeHHs, IOCTPOEHUS WHAMBHUIYaTbHBIX
00pa3oBaTeNbHBIX ~ TpOrpamMM, OOECIeYuTh YriayONEHHOE H3yYeHHE T'eOMETPHH  Kak
cocTaBstolIeil yaeOHOro npeamera «MaremMaTukay;

MOJITOTOBUTH OOYYAIOIIUXCS K IMPOJIOJDKEHUIO M3YyYSHHUS MAaTEMaTUKHA C YYETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccroHAIbHBIM
o0pa3zoBaHHEM.

Ha wusydenne yuebHoro kypca «l'eomerpusi» Ha yriyOl€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kitacce — 102 gaca (3 yaca B Heneno), B 11 kiacce — 102 yvaca (3 yaca B Heeno).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMeTpuH. Touka, npsimMasi, IIIOCKOCTh, pocTpaHcTBO. [loHsTHe
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemuBaOmuxcs npsaMbIX. [lapannensHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSMBIE B IIPOCTPAHCTBE, NMAPAJLICIBHOCTh TPEX
OpsMBIX, NApaUIEJbHOCTh NPSAMOM M IIOCKOCTH. IlapamiensHoe W LEHTpaslbHOE
NPOEKTHpPOBaHUE, n3oopakenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIIbHOTO MTPOSKTUPOBAHHUS.
N300paxkenue ¢puryp B napamiesibHOM NPOEKIMU. YTIIbl C COHAPABIEHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapaienbHOCTh IVIOCKOCTEN: NapajljiebHbIe IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiimme npocTpaHCTBEHHbIE (PUIYPBI Ha IIOCKOCTH:
TETpadAp, NapaJIEJIEeNUIIE], IOCTPOCHNUE CEYEHUN.

[lepnieHOUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: NEPHEHIUKYJISAPHBIE IpsSMbBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapajuleIbHbIE M INEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISIPHON
IUI0CKOCTH. OpTOroHanbHOE MpOEKTUpOBaHuE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPBI HA TIOCKOCTD.
[TepieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIIbl B IPOCTPAHCTBE: Yrol MEKAY MPSIMOU U IUIOCKOCTBIO, IBYTPaHHBIN yTroOJl, INHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXIPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

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. I[IpoctpancTBenHas teopema Iludaropa. IMupamuma: n-
yroJibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMubl. CBoiicTBa péOep U OOKOBBIX I'paHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUPaMKJIa U MPaBUIIbHBIN TeTpadap, KyO. Ilpencrasienue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Brruucnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM NPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS MapajlieNeNuena, CUMMETpUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHUS PABUIIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHBIE W IIPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOpbl. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMH: CIIOKEHUE W BBIUNTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uucio. [loHaTne xkomiuianapHbele BeKTOphl. [Ipu3Hak KoMmIiaHapHOCTH
TpéX BekTopoB. [IpaBwiio napamnenenunena. Teopema O pPasiloKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaMm. IIpsMoyrompHas cucrema KOOpAMHAT B IIPOCTPAHCTBE.



Koopaunarsl BekTopa. CBA3b MeEXAy KOOpAMHATAMHU BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKalsipHOE IPOU3BECHNE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKAas IIOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpasyomue MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacrnonoxeHnne cepsl U INIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300pakenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka munmuHapa u konyca. Cummerpust
cdepsl U mapa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTOIHHOTO
napajenenunena u cieactsus u3 He€. OO0bEM NpPsAMOM W HAKIOHHOM NPU3MBI, IMIMHApA,
nupamuibl 4 KoHyca. O0bEM 1apa 1 11apoBOro CETMEHTA.

KomOunanuu Ten BpalleHuss MU MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceyenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTPpaHHUKA, OIIMCAHHOTO OKOJIO Cephl, Chephl, BHUCAHHON B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpadctBe. OtTHomeHne 00BbEMOB, IUIOM@AEHd MOBEPXHOCTEH MOAOOHBIX  GUryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJIB30BAHHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUKOB U TEJI BpAIICHUSA: CEUYEHUs LWIMHApA
(mapayuiebHO W MEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEPIIMHY), CEUEHMs 1Iapa, METOJbl IMOCTPOEHMSI CEYEHHI: METOJ CJENOB,
METOJl BHYTPEHHET 0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CpolicTBa BEKTOpHOro yMHOXxeHHs. [IpsmoyrosnpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM MeTO MpH
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxenuss mpoctpanctBa. OtoOpakenus. JIBwxenus u paBeHCTBO ¢uryp. OOmue
CBOICTBAa JBW)XEHUU. BUIbl ABM)KEHMI: NapaJlIeNIbHBI NEPEHOC, LEHTpalbHAas CHUMMETpHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeobpa3zoBanus nogodus. [psmas u chepa
Oiinepa.



IIVTIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'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
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIAaHCKOTO oOIiecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM T'PaXKTaHCKOW MICHTUYHOCTH, YBAKECHHUS K MPOILUIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMHOJIb30BAHHE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOHYHMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXJIeHuH, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jJuyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnMTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUUECKUE 3HAHUS B MHTEpPECaX 3/10POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsApHas (U3HUecKas aKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/AYy, OCO3HAHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
mpoecCHOHANBEHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U e€ MPHUIIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearnu30BBIBATH 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 HaIlPaBJIECHHOCTH;

7) IKOJI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMUYECKUX IMPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COUMaIbHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTMYECKUX  MpoOJiieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIaCTH OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKU, TOHMMAaHUE MAaTEeMAaTHYEeCKOW HayKd Kak cqepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKHA U MAaTEeMAaTHYE€CKOM KYJIbTYpPOU KaK CpeICTBOM IMO3HAHUS MUDA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISBJISITH W XapaKTePU30BaTh CYIICCTBECHHBIC MPU3HAKM MAaTEMATUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBaTh ONPEIACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKALUK, OCHOBAHUSA [UIsI 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh U MPEOOPa3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHME, YCIOBHBIC,

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

JIeNiaTh BBIBOJBI C HUCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MPUMEpPhl U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

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

Ba3zoBble ncciaenoBareabCKHeE AeiicTBUA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIUBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBaHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHHS, MPOIEeCCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHHUS, OIICHUBAThH JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I11IEeHMI;

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

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAMMBIX ISl OTBETa HA BOIIPOC M IS
pelieHus 3a1a4uu;

BbIOUpaTh HMHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHaJIU3UPOBATb,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U  (hopm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  WHPOPMAIMIO, TPEACTaBIATh €€ B  pa3iIuuHbiX  (popmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENIAMU
oO0I1eHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NMUCHBMEHHBIX



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

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

MNPpEACTAaBJIAThL PE3YJIbTAaTbhl PCHICHUA 3aJadyr, SKCIICPUMCHTA, HCCICAOBAHUS, ITPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 337a4 NPE3CHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBJISITh IUIaH, QJITOPUTM PpEUICHHs 3aJayd, BBIOMPATh CIOCOO pelieHHs C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH TO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TPOIIECCOB, WX pE3yJbTaTOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB, JAHHBIX, HAWJCHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

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

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThl IpHU
pemeHnr y4eOHBIX 3aJad, MPUHAMATh 1EJNb COBMECTHOH JeSTeNbHOCTH, TUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIeCC U PE3yIbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaH/bl, OLIEHMBaTh KauyeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicss HayquTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH TIPH PEIICHUH 33134 U
MIPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

® [PUMEHSATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HHUX TIPH PELICHUU
reOMEeTPUUECKUX 3a]1a4;

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

e CcBOOOJHO ONEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOT'paHHHKAMU;

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

e Kiaccu(UUIUpPOBaTh MHOTOTPAHHUKH, BEIOWpAs OCHOBaHMS ISl KIacCU(UKAIIIH;



CBOOOJTHO ONEpPUPOBATH MOHITHUSMH, CBS3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH HapaJlJIeNIbHOE, [ICHTPAJIbHOE U OPTOrOHATILHOE MPOEKTUPOBaHKE (QUTYp Ha
IUIOCKOCTB, BBIIOJHATH N300pakeHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEUYEHHS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAaMH, BBIMOJHATH (BBIHOCHBIE)
IUIOCKHE YEpPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY,
CHU3Y;

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

CBOOOJHO ONEpUPOBATh MOHSATHSAMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEUCTBUS HaJl BEKTOpaMU;

pemiath 3ajJayd Ha JOKa3aTelIbCTBO MAaTeMaTUYECKUX OTHOLIEHUH U HAXO0XKJICHUE
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 MIPU PELICHUHN CTEPEOMETPUUECKUX 3a/aY;

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

IPUMEHSTh IIOJyYeHHbIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATb M aHAJIU3UPOBATH
peayibHbIE CUTYyalluM, IPUMEHATHh M3YYEHHbIE MOHSATHUS B IMPOLECCE MOUCKA PEILEHUs
MaTeMaTHU4ecku CPOpMYyITUPOBAHHOMN MPOOIIEMBI, MOJICTHUPOBATh PEAlbHBIE CUTYAI[UU
Ha S3bIKE TEOMETPHH, MCCIEA0BaTh IIOCTPOEHHbIE MOJIEIM C HCIOJIb30BAaHUEM
reOMEeTPUYECKUX TMOHATHH M TeopeM, ammapara anreOphl, pemaTh HpaKTUYecKHue
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 ONMEPUPOBATh MOHATUSAMH, CBA3aHHBIMU C IMJIMHAPHUYECKONW, KOHUYECKON U
cdeprieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

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

pacrno3HaBaTh Tela BpalleHus (LWIMHIpP, KOHYC, cdhepa U 1map) U 00ObICHATH CIOCOObI
MOJTyYEHUS TeJl BpallleHus;

KJIacCU(UIIUPOBATh B3aUMHOE PACIOI0KEHNE CPephl U MIIOCKOCTH;

BBIYUCIISATh BEJTUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpPALICHUS, OOBEMBI U
IUIOLIAIM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIIECHUS, TEOMETPUUECKUX TEN 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 COOTHOLICHUS MEX]Y IUIOIMIASIMH MMOBEPXHOCTEH U 00bEMaMH MOT0OHBIX
TE,

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



U3BJIEKATD, HUHTEPIPETUPOBATH u peoOpa3oBHIBATH uH(pOpMaLINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, IMPEICTABICHHYI0 Ha 4YepTexax H
pPHUCYHKax;

CcBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALMH HaJl BEKTOPaMH;

3a[1aBaTh INIOCKOCTh YPAaBHEHHUEM B JICKaPTOBOM CHCTEME KOOPAMHAT;

pelmars TIeOMETPUYECKHE 3aJayd Ha BBIUHCICHHE YIVIOB MEKIAY NPSAMBIMU U
IUIOCKOCTSIMH, BBIYHCICHUE DPACCTOSSHUM OT TOYKM [JO IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAUHATHOIO METO/A IIPU PELICHUH;

CcBOOOJTHO OIEpUPOBaTh IOHATUSAMH, CBS3aHHBIMH C JIBUKEHHEM B IIPOCTPAHCTBE,
3HATh CBOVMCTBA ABU)KECHUH,

BBIMOJIHATh HM300pa)KCHUsT MHOTOTPAaHHMKOB M TEJ BpAIEHUS MPH MapajuieIbHOM
IIEPEHOCE, LIEHTPAJIBHON CUMMETPUH, 3€PKaIbHOM CUMMETPHH, IIPU IIOBOPOTE BOKPYT
npsSMOii, TpeoOpa3oBaHus MOA00HS;

CTPOUTb CEYEHHUs MHOTOIPDAaHHUKOB U Tl BpPALICHUS: CEYCHHs LWINHIPA
(mapasuienbHO U NEPIEHAUKYIISIPHO OCH), CEYeHUs KOHYyca (apajielibHble OCHOBAaHHIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS LI1apa;

MCIIOJIb30BaTh METOABl IOCTPOEHUS CEUEHUH: METOJ CIIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEH MJIOCKOCTH;

JI0Ka3bIBaTh NT€OMETPUUECKHUE YTBEPKICHUS;

IPUMEHSATh TeoMeTpuuYecKue (akThl [UIsl PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
[IPEIIoJIaratoIiuX HECKOJbKO LIaroB PELeHUs], €ClIU yCJIOBUS NPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pemarth 3a7ayd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKMX OTHOUIEHWM M HaxOXKICHHE
F€OMETPUUECKUX BEJIUYUH;

IIPUMEHATH IPOTPAMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
PELICHNH CTEPEOMETPUUECKHX 33/1aY;

IIPUMEHATH IIOJIyYEHHBIE 3HAHUS HAa INPAKTUKE: CpPAaBHUBATh, AHAIU3UPOBATh U
OLICHMBATh PeajbHbIE CUTYallH, IPUMEHATh U3yUEHHBIE ITIOHATHUS, TEOPEMBI, CBONCTBA
B IIpollecce IIOMCKA pELIEHUs MaTeMaTHYecKu CQOpPMYIMPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBAaTh PEAIbHbIE CUTYallMH HA SI3bIKE TEOMETPHUH, UCCIIEN0BATh TOCTPOCHHbIE
MOJIEJM C UCHOJB30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpEeM, almapara aareopsl,
pelaTh NPaKTUYECKHUE 3aJa4l, CBA3aHHbIE C HAXOKIEHUEM I€OMETPUYECKUX BEJIUYNH;
UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUsSI T'€OMETPUU KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUeE, O606H.[€Hlfe " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpenue, 0606HICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




