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INOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBiIIETCSI OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEr0 OO0Iero oOpa3oBaHMS,
TaK Kak o0ecreyrBaeT BO3MOXKHOCTb M3Y4YEHUs AUCLUUILUINH €CTECTBEHHO-HAYYHOIH HalpaBIEHHOCTH U
IPEIMETOB T'YMaHUTApHOro LKKJIA. [I0CKOIbKY JIOrn4ecKkoe MbIIIeHHe, GOpMUPYEMOE NPH U3yUEHUH
00y4aroIUMUCs MOHATUHHBIX OCHOB T€OMETPUH, IIPH 10KA3aTEIbCTBE TEOPEM U MTOCTPOCHUH LIETIOUKU
JIOTMYECKUX YTBEPXKACHUHN NP PELICHUHU I'€OMETPUUECKUX 3ajiay, YMEHUE BBIABUIaTh U OIPOBEPraTh
TUIIOTE3bl HEMOCPEJCTBEHHO MCIIONB3YIOTCS IMPU PELIEHUHU 33/1a4 €CTECTBEHHO-HAYYHOI'O ILMKJIA, B
YaCTHOCTH (PH3MUECKUX 3ajad.

Llenp ocBoeHHMst mporpaMmbl ydeOHOro Kypca «['eomerpusi» Ha yriyOnEHHOM YpOBHE —
pa3sBUTHE WHAMBUIYAIbHBIX CHOCOOHOCTEH O0O0ydarolIMXCs NpU HU3YYCHUM TEOMETPUM, Kak
cocTaBisAOlIe npeameTHol obmacth «MaTematuka M MHQOpPMATHKa» dYepe3 obOecrneueHue
BO3MOXHOCTH HPUOOpPETEHUs] U MHCIOJIb30BaHUsA Oosiee INIyOOKMX TIEOMETPUYECKMX 3HAHUH MU
JNefcTBUM, cHeuu(pUUHBIX TE€OMETPUM, U HEOOXOIUMBIX JUIsl YCIELUIHOIO HpOoQecCHOHATIBHOIO
00pa30BaHMsl, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMAaTUKH.

[IpropuTeTHBIMU 3a7jauaMu Kypca I'€OMETPUM Ha YriayOJEHHOM YpPOBHE, pacIIUPSIIOUIMMH U
YCUJIMBAIOIUMH KypC 0a30BOIr0 YpOBHS, SBJISIOTCS:

pacimpeHne mpeCTaBICHUs O TEeOMETPHM KaK YacTH MHUPOBOU KyJbTYPHI U (POPMHPOBAHHE
OCO3HAHMsI B3aUMOCBSI3U FEOMETPUH C OKPYKAIOIIUM MUPOM;

¢dbopMHpOBaHHE NPEJCTABICHUS O NPOCTPAHCTBEHHBIX (QUIypax Kak O BaXKHEHIIMX
MaTeMaTHYECKUX MOJEJIAX, MO3BOJSIOIIMX ONUCHIBATh U M3y4yaTh PA3HbIC SBICHHUS OKPYKAIOIIEro
MUpa, 3HaHHE MOHATUHHOIO anmnapara 1o paszeny «CtepeoMerpus» yueOHOro Kypca reoMeTpuH;

(dbopMHpOBaHNE YMEHUS BJIAJCTh OCHOBHBIMU TOHSATHSIMHU O MPOCTPAHCTBEHHBIX (PUTYpax W UX
OCHOBHBIMHM CBOWMCTBAaMH, 3HaHHME TE€OpeM, (HOPMYJI M yYMEHHE UX HPUMEHATb, YMEHMs J10Ka3bIBaTh
TEOpPEMbI U HaXO/AUTh HECTaHIapPTHBIE CIIOCOOBI PEIICHHUS 3a/1ay;

¢bopMHpOBaHME YMEHHUS paclo3HaBaTh Ha uYepTeXkax, MOJEIAX M B pEAJbHOM MHUPE
MHOTOTPaHHUKH U Te€Ja BPalleHUs, KOHCTPYHPOBAaTh T€OMETPUUECKHE MOJECIIN;

¢dbopMHpOBaHHE OHUMAaHHUA BO3MOKHOCTH aKCHMOMAaTHYECKOI'O MOCTPOECHUS MaTeMaTHUECKUX
Teopuil, GOpMUPOBAHNE TOHUMAHUS POJIM aKCUOMATHKHU TPU IPOBEJCHUH PACcCYKICHUM;

(dbopMHUpOBaHHE YMEHHUS BIAJeTh METOJAMHU JIOKA3aTelIbCTB W AITOPUTMOB PELICHMS, YMEHUs
UX IPUMEHATH, IPOBOJUTH JOKA3ATEIBHBIE PACCYKIEHUS B XOE PELIECHUS CTEPEOMETPUUECKUX 3a7a4
M 3aJad C NPaKTHUECKUM CcojepxaHueM, (OpMUPOBAHUE IMPEACTABICHUS O HEOOXOIUMOCTH
JT0Ka3aTeNbCTB TP OOOCHOBAaHUU MaTEMAaTUYECKUX YTBEPKACHUM U POJIM aKCMOMAaTUKU B ITPOBEJICHUU
JENYKTUBHBIX PacCyXICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE HWHTEIJIEKTYaJlbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yyaroImuxcs, MO3HABATEIbHOM aKTUBHOCTH, UCCIIEJOBATEIbCKUX YMEHUH, KPUTUUHOCTH MBIIIJICHUS,
MHTEpPECca K U3YUYEHUIO TEOMETPHH;

¢dopmupoBaHue  (PYHKIIMOHAIBHOM TPaMOTHOCTH, PpEJIEBAaHTHOW TI'E€OMETPUHU:  YMEHHUs
pacrio3HaBaTh MPOSIBICHUS T'€OMETPHUUECKUX TMOHATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX
KU3HEHHBIX CUTYalUsAX U MPU M3YyYCHUU JPYTHX YUEOHBIX MPEJAMETOB, IMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOAETUPOBAHUS pEaNbHBIX CUTYyallud, HCCIEAOBAaHUS IOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALUN MTOJTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIEP)KATEIbHBIMU JIMHUSIMU ydeOHOro kypca «l'eomerpusi» B 10—11 kmaccax
apistoTes: «[IpsiMble M TUIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukmn», «Tena BpalleHus»,
«BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JIBHKEHUSI B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpebGoBaHuE «yMETh OMNEPUPOBATH MOHATUSMUY,



peeBaHTHBIMU T€OMETPUH Ha yriyoséHHOM ypoBHe oOydenus B 10—11 kmaccax, OTHOCHTCS KO BCEM
COJIepKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpMHpPOBAHHE JIOTHUECKUX YMEHUH pacrpeaensercs
HE TOJBKO IO COACpXATCIbHBIM JIMHUSM, HO M MO roaam obOydenus. Copepxanue 0oOpa3oBaHUs,
COOTBETCTBYIOIlEE MpeIMETHbIM pe3yiabTaTaM ocBoeHUs DenepanpHoil pabodeil mporpammel,
pacnpeieéHHBIM 10 rojjaM o0yueHusl, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHLMIIKAIBHBIM ~ BOMpocaM  oOydaromuecs O0Opallajuch HEOJHOKPAaTHO. OTO  IMO3BOJSET
OpraHM30BaTh OBJAJICHUE TEOMETPUUYECKUMH TOHSATHUSMHU M HaBbIKAMU IMOCIEAOBATEIbHO U
MOCTYNATeNIbHO, C COOIOICHUEM TPUHIIUIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHHS BKJIFOYATH B OOIIYIO
CHCTEMY TE€OMETPHUYECKMX MPEACTABICHUNA OOYJalomUXCcs, paciupss U yrayomsas e€, oOpasys
MIPOYHBIC MHOYKECTBEHHBIC CBSI3H.

[Tepexo1 K U3y4EHHUIO TEOMETPHUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3iath ycinoBua jns  gubdepeHnManud  00y4deHHs, TOCTPOEHUS WHIUBUIYaTbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneduTh YriayOnEéHHOe M3yuyeHHUE TNeOMETPUH KaK COCTaBIISIONICH
yaeOHoro npeamera «MareMaTukay;

MOJTOTOBUTh OOYYAIOIIUXCS K TPOAODKCHUIO HM3YyYEHUS MAaTeMaTHKA ¢ Y4ETOM BBIOOpa
Oynymeit mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXIy OOmMM #  TpodeccHnoHATBHBIM
o0Opa3zoBaHHEM.

Ha u3yuenue yueOHoro kypca «['eomeTpus» Ha yriayOn€HHOM ypoBHe oTBoauTcs 204 daca: B
10 kmacce — 102 yaca (3 gaca B Hemeno), B 11 kimacce — 102 gaca (3 yaca B Hezenmo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUA cTepeoMeTpuu. Touka, MmpsiMas, IJIOCKOCTb, MpocTpaHcTBO. [loHsTHE 00
AKCHOMAaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIECACTBUS U3 HUX.

B3anMHOE pacrionoxeHue MpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECS, I1apauICIbHbIE H
cKkpemuBamomuecs npsmelie. IIpusHaku cxpemuBaromuxcs npAMbIX. llapamnensHOCTs NPSMBIX H
IJIOCKOCTEW B IIPOCTPAHCTBE: ITapaJUICIIbHbIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX IMPSIMBIX,
[apauIe]IbHOCTh NIPAMOM M IUIOCKOCTH. IlapamienpHoe UM LIEHTpaJlbHOE  NPOEKTUPOBAHUE,
n3o0paxkenue ¢puryp. OCHOBHBIE CBOMCTBA NapalIeNbHOIO NMpoeKTupoBaHus. M3o0paxenue ¢puryp B
[apauIeJIbHOM IPOEKUUU. YIUVIBI C COHAIpPaBICHHBIMA CTOPOHAMH, YTOJ MEXIy IpPSAMBIMU B
npocTpaHcTBe. llapamienbHOCTh IUIOCKOCTEN: NapajliesIbHbIE IJIOCKOCTH, CBOMCTBA MapajulelbHBIX
wiockoctei. [Ipocrelinye npocTpaHCTBEHHbIE (UIYPBl HA IUIOCKOCTH: TETpa’Jlp, Mapaljiesienumne,
MIOCTPOEHUE CEUCHHUIA.

[lepneHMKYIAPHOCTh NPSAMOW M IUIOCKOCTH: NEPIEHAMKYJSIPHBIE IPSIMbIE B IPOCTPAHCTBE,
IIPSIMBIE MApAJUICIIbHBIE U IEPIEHANKYIIAPHBIE K INIOCKOCTH, IPU3HAK NEPIEHIUKYISIPHOCTH IPAMON U
IUIOCKOCTH, TEOPEMA O NPSMOM NEPHNEHAUKYISIPHON IIOCKOCTH. OpTOroHalbHOE NPOECKTHUPOBAHUE.
[lepieHauKYNIAp M HAKJIOHHBIEC: PACCTOSIHUE OT TOYKHM [0 IIJIOCKOCTH, PacCTOSHUE OT NIPSIMOM N0
IUIOCKOCTH, TpOoeKuuss (GUrypbl Ha IUIOCKOCTh. llepneHIuKyaspHOCTh IJIOCKOCTEH: MpU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpéX nepneHauKysapax.

Yriael B IPOCTPAHCTBE: Yroj MEXIYy NPSAMOW M IUIOCKOCTBIO, ABYTPAHHBIM YroJi, JTUHEWHBIN
yroyl JABYrpaHHOro yria. TpéxrpaHHbli W MHOrorpaHsble yribl. CBOHCTBa IIJIOCKMX YIJIOB
MHoOrorpaHtoro yria. CBolcTBa IUIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHuororpanHuKu

Bunabl MHOrorpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yronpHas npusma, npsmas u
HaKJIOHHAs NPHU3MbI, OOKOBas M IOJIHAsl MOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOyroyibHbINH
napajuleJienune] U ero cpoicrea. Kparuaiiime nmyTM Ha IOBEPXHOCTM MHOIOIpaHHHKA. Teopema
Oinepa. IlpoctpancTBennas teopema [Iudaropa. Ilupamuaa: n-yronbHas nupamuja, OpaBUiIbHAs U
yceuéHHas nupamuibl. CBoiicTBa péObep M OOKOBBIX I'paHel MpaBWIbHOM mupaMunsl. [IpaBunbHbIE
MHOTOI'PAHHUKH: NPaBUJIbHAS MIPU3Ma U NIPaBUJIbHAS NTHpaMU/A, IPABWIBHAS TPEYroyibHas NUpamMuaa
U TIpaBUWIbHBIN TeTpadap, KyO. [IpencraBieHue o mpaBUIbHBIX MHOTOIPAaHHUKAX: OKTa’dAp, J0JAEKa3Ip
U UKOCadIP.

Bblunciienue 37€MEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanau, yribl. [lmomans OGOKOBOM
MOBEPXHOCTH M IOJHOW TMOBEPXHOCTH NMPSIMON MPHU3MBI, IUIONIA/b OCHOBaHMM, TeopeMa O OOKOBOMH
MOBEPXHOCTU MpsiMON mNpu3Mbl. [lnomanes OOKOBOM TMOBEPXHOCTH U IMOBEPXHOCTH MPaBUIIBHOM
NUpaMUbl, TEOPEMA O IUIOLIAAN YCEUYEHHON TUPAMUIBL.

CuMmMeTpust B IPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM IPABUIBHBIX MHOIOI'DAaHHUKOB.
CummeTpus B MPaBWJIBHOM MHOTOI'PAaHHMKE: CUMMETPHS MapajUIesIeIIUIe1a, CAMMETPHS MPAaBUIBHBIX
IIPU3M, CHMMETpUS TPAaBUIIbHON MUPAMH/IBI.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOI'O BEKTOpA, BEKTOPBI
KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U ITPOTUBOIIOI0KHO HAIIPABJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JIefcTBHS ¢ BEKTOPAMU: CIIOKEHUE U BBIYMTAHME BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB,



YMHOXEHHE BeKTOpa Ha 4ucio. CBOWCTBA ClOKeHUsI BEKTOpoB. CBOMCTBA YMHOXKEHHSI BEKTOpa Ha
yucno. Ilonstue xommnanapHsle BeKTOpbl. IIpu3Hak KOMILIaHapHOCTH TPEX BEKTOPOB. IIpaBuio
napajuienenunesna. TeopeMa O pasjoKEHUM BEKTOopa 10 TpEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpsmoyrosnbHas cucteMa KoopAuHAT B mpocTtpaHcTtBe. Koopaunatel Bektopa. CBsizb MeXay
KOOPJIMHATAMH BEKTOpa U KOOpAMHATAMH TOYEK. YTOJ MEXKAy BekTopaMmu. CKalsipHOE IPOU3BEACHUE
BEKTOPOB.

11 KJIACC

Tesa Bpamenust

[lonaTusi: UMIAMHAPUYECKAas TIOBEPXHOCTh, KOHHUYECKash IOBEPXHOCTb, cCdepuieckas
MOBEPXHOCTh, OOpasyronue moBepxHoctel. Tena BpalieHus: MWIMHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. B3ammuoe pacnonoxxeHue cdepsl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe.
N300paxeHue Ten BpalleHUs Ha IIOCKOCTH. PazBépTka munmuapa u kKoHyca. Cummetpus cdepsl U
nrapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTOIBLHOTO
napajuiesenunesna u cieacTBus u3 He€. O0bEM NpsMON U HAKJIOHHOW IPU3MBI, IUJIUHAPA, TUPAMU/IBI
1 KoHyca. OOBEM 11apa 1 1apoBOr0 CErMEHTA.

KomOuHanmu Ten BpamieHus: © MHOTOTpaHHHUKOB. [Ipu3Ma, BiMcaHHAas B MUJIMHIP, ONMCAHHAS
okojo nunuHapa. [lepecedenue cdepsl U mapa ¢ miockocTeio. Kacanue mapa u chepsl MI0CKOCTHIO.
[TonsiTie MHOTOTpaHHMKA, OMIMCAHHOTO OKOJIO cepsbl, chepbl, BIMCAHHON B MHOTOTPAaHHHUK WU TEJIO
BpaIlllCHU.

[Inomanps MOBEPXHOCTH IWJIMHApA, KOHYyca, miomans chepsl u e€ uacreil. I[lomobue B
npoctpancTBe. OTHOMEHNE 00BEMOB, TIOMIAICH MOBEpXHOCTEH MOA00HBIX ¢uryp. [IpeodbpazoBanue
noao0usi, romMoTeTusi. PemieHwe 3amad Ha IUIOCKOCTH C HCIIOJIB30BAaHHEM CTEPEOMETPHUECKUX
METO/JIOB.

[TocTpoenue ceueHnit MHOTOTPAaHHUKOB U T€J BpAIllEHUS: CEUYCHHUS IMINHIpa (MapaieIbHo U
NEPIEHIUKYIIIPHO OCH), CEYeHMs KOHyca (mapajiesibHble OCHOBAHUIO M MPOXOSIIUE uepes3
BEpILINHY), CEYEHMs IIapa, METOAbl IMOCTPOCHMs CEYEHMH: METOJl CJIEeJI0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH IMIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTopsl B mpocTtpancTBe. Omnepanuu HaJl BEKTOpaMu. BeKTOpHOE yMHOXKEHUE BEKTODPOB.
CBolicTBa BEKTOpPHOTO YMHOXeHHUs. [IpsMoyronpHas cucreMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnoxenue Bekropa mo 6asucy. KoopaMHAaTHO-BEKTOPHBIM METOJ IpHU
pelIeHNH TeOMETPUUYECKUX 3a/1a4.

JIBUKeHMSI B IPOCTPAHCTBE

JIBmxenus npoctpanctBa. OtoOpakenus. J[BmxeHus u paBeHcTBO ¢uryp. OOmue cBorcTBa
JIBW>KEHUW. BuIbl ABMKEHMI: TapauiesibHBI NEPEHOC, IEHTpajJbHAs CUMMETPHS, 3€pKajabHas
CUMMETpHUS, TOBOPOT BOKPYT npsimoit. [IpeoOpazoBanus nogobus. [Ipsmas u cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYHEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHbBIV YPOBEHbD)
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATBI

1) rpa:kaanckoe BOCIUTaAHUE:

c(OPMHPOBAHHOCTH TPAKAAHCKON MO3ULIUU 00YUYAIOMIETOCsl KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHICKOTrO O0OIIecTBa, MPEJCTABICHHE O MAaTEMAaTHYECKHX OCHOBaX (YyHKIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBICHHM, MPOIEIyp TPaKAAHCKOTO 00ImecTBa (BBIOOPHI, OMPOCHI U JAPYroe),
YMEHHE B3aUMOJIEHCTBOBATh C COLMAIBHBIMU HMHCTUTYTaMHU B COOTBETCTBHM C HMX (DYHKUUAMU U
Ha3HA4YCHHEM;

2) NaTpHOTHYECKOE BOCIIUTAHME:

c(OPMUPOBAHHOCTh POCCUUCKON TPaKIAHCKON HIESHTUYHOCTH, YBXKEHUS K MPOIUIOMY H
HACTOSIIEMY POCCHUMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCHUICKHUX
MAaTeMaTUKOB M POCCUMCKON MAaTEMATHYECKOW IIKOJIbI, UCIOJb30BAHUE ATUX JOCTHKEHUW B JAPYTHUX
HayKax, TEXHOJIOTHUSX, cpepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHE JYXOBHBIX LIEHHOCTEW POCCHUHCKOro Hapoja, c(popMHpPOBAHHOCTb HPaBCTBEHHOTO
CO3HAHMS, STUUECKOT0 MOBEJACHMS, CBA3aHHOIO C IPAKTUYECKUM IPUMEHEHUEM TOCTUKEHUI HAayKu U
JESATENIbHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIAa B IOCTPOSHUE YCTOUYUBOTO Oy1yILIEro;

4) 3cTeTnvecKoe BOCIIUTAHUE:

3CTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, pELIEHUH, pacCyXJIeHUH, BOCHPUUMYUBOCTb K MATEMATUYECKUM acleKTam
Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢puznyeckoe BoCNUTAHUE:

c(OpPMUPOBAHHOCTh YMEHHS NMPUMEHATh MaT€MaTUYECKHE 3HaHMSI B MHTEpecax 3/10pOBOTO U
6e3omacHoro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3J0POBBIO (30pPOBOE MHUTAHHE,
cOayaHCUPOBAHHBIN PEXUM 3aHATUH M OTJbIXa, peryispHas (u3nuyeckas akKTUBHOCTB), (puznyeckoe
COBEPUICHCTBOBAHUE IIPH 3aHATUSAX CIIOPTUBHO-0340POBUTEIBHON JAEATENBHOCTHIO;

6) TpyaoBOe BocIUTAHME:

TOTOBHOCTb K TpPYZIy, OCO3HaHME LIEHHOCTH TPYIOJIOOMs, MHTEpeC K pPa3IU4HbIM chepam
npo(ecCHOHATIBHON JIESTEIIbHOCTH, CBSI3aHHBIM C MaTeMAaTUKOW W €€ TNPUIOKEHUSIMH, YMEHHUE
COBEpINAaTh OCO3HAHHBIM BHIOOP Oyayrieil mpodeccuu U pearn30BBIBATH COOCTBEHHBIC KU3HEHHBIC
IUTaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4eCKOMy OOpa3oBaHUIO M CaMOOOpa30BaHHIO Ha
IPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AKTMBHOMY YYacCTHIO B PEIIECHUM IPAKTUYECKHUX 3a1ay
MaTEMaTUYECKOI HAIpaBIEHHOCTH;

7) 3K0JIOTHYeCKO€e BOCTIHTAHUE:

cOPMUPOBAHHOCTh ~ DKOJIOTMYECKOM  KyJIbTYypbl, TOHHMaHUE€ BIUSHUS  COIMAJILHO-
SKOHOMMYECKUX MPOLECCOB Ha COCTOSTHUE MPUPOIHOM U COLMANIBHOM Cpefibl, OCO3HAHME III00aIbHOIO
XapakTepa SKOJOTMYECKHX MpoOjeM, OpUEHTAIMsl Ha NPUMEHEHHWE MaTeMaTH4YeCKMX 3HAHUM JUIs
pelieHus 3a7a4d B 00JaCTH OKpYsKarollel cpelibl, INITaHUPOBAaHUE TIOCTYIKOB U OILIEHKU WX BO3MOKHBIX
NOCIIEACTBUM JUIsl OKPY’KAIOLIEN Cpeabl;

8) HeHHOCTH HAYYHOTO TIO3HAHNS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH U OOILIECTBEHHOW MPAKTHKHU, TOHUMaHHE MaTeMaTHYeCKOM HAyKH Kak c(epbl ueIoBeYecKOi



JeATEIbHOCTH, JTAlOB €€ pa3sBUTUSA M 3HAYMMOCTHU JJIA Pa3BUTHUSA LIMBUIM3ALMU, OBJIAJEHUE S3BIKOM
MaTeMaTUKd MW MaTEeMaTU4YECKOM KYJIbTYpOM KakK CpEICTBOM IIO3HAHWS MHUpPA, TOTOBHOCTH
OCYLIECTBIIATh IPOEKTHYIO U UCCIIEI0BATEILCKYIO NE€ATEIBHOCTD HHAUBUIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jlornyeckue AecTBUA:

BBISIBJISITh U XapaKTepU30BaTh CYLECTBEHHbIEC IPU3HAKH MAaTEMATUYECKUX OOBEKTOB, IIOHATHUH,
OTHOWICHWA MEXIy HOHATHAMH, (OPMYIHPOBATH OIpPEICICHUS TOHSATHHA, YCTaHABIMBATb
CYIIECTBEHHBI NpPU3HAK KJIacCH(UKAIKUK, OCHOBAaHUS M OOOOIIEHUS M CpPaBHEHUS, KPUTEPHH
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OpMyIupoBaTh U TPEoOPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNIbHbIC, eMHIYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTeMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeuYrs B (QakTax,
TAHHBIX, HAOMIOICHUSX U YTBEPKICHUSIX, IpeiaraTh KpUTEPUH Jis BBISIBICHUS 3aKOHOMEPHOCTEN U
NPOTUBOPEUHNL;

JieJIaTh BBIBOJIBI C HCIOJB30BAaHUMEM 3aKOHOB JIOTMKH, JENYKTUBHBIX M WHJIYKTHUBHBIX
YMO3aKJIIOUEHHM, YMO3aKIFOYEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPXKJIECHUHN (IpsMble U OT
IPOTUBHOIO0), BBICTpaUBaTh apryMEHTALIMIO0, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KJCHHS U BHIBOJIBI;

BBIOMpaTh croco0 perieHust ydyeOHOU 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHS,
BbIOMpaTh HanOoJIee MOAXOASIMINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHSA:

UCIOJIb30BAaTh BOIMPOCHl KaK MCCIEIOBAaTENIbCKUA HHCTPYMEHT IMO3HaHMsA, (OpMYIMpPOBATH
BONPOCH, (UKCUPYIOLIME MPOTUBOpEUHE, MpolieMy, YCTaHABIMBAThb HCKOMOE M  JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULIMIO, MHEHHE;

IIPOBOAUTH  CaMOCTOSITENIBHO  CIUIAHUPOBAaHHBIM ~ DKCIEPUMEHT,  HCCIEOBaHUE IO
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro oObeKTa, SBJIEHHs, Mpolecca, BBIIBICHHIO
3aBUCHUMOCTEN MeXy 00bEKTaMu, SIBICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENILHO (OpPMYJIUpPOBaTh O0OOIIEHUS U BBIBOJBI IO pE3ylbTaTaM MpPOBEAEHHOTO
HAOJIIOJIEHUs, UCCIIEIOBaHMs, OLIEHWBATH JIOCTOBEPHOCTh IOJYYEHHBIX pE3YyJlbTAaTOB, BBIBOJOB H
0000111eHHI];

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, & TAK)KE BBIABUIATH IPEIIIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nngopmanmeii:

BBISBJIATH 1epUIIUTH HHDOpMAIINK, JTaHHBIX, HEOOXOIUMBIX AJII OTBETA Ha BOTIPOC U IS
pelleHus 3a1a4H;

BbIOMpaTh  MHGOpPMAIMI0O W3  HMCTOYHHMKOB  PA3jMUHBIX  THUIOB,  aHAJIU3UPOBATH,
CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH UHPOPMAILIMIO PA3TUYHBIX BUJIOB U (DOPM IpE/ICTaBICHMUS,;

CTPYKTYpUpPOBaTh HH(OpMaILNIO, MPEACTABIATh €€ B pa3NuYHbIX (opMax, WIUTFOCTPUPOBATH
rpaduvecKku;

OLIEHUBATh HAIEKHOCTh MH(POPMALIUH 110 CAMOCTOSTENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

OOuenne:



BOCIIPUHUMATh U (HOPMYIUPOBATH CYKACHUS B COOTBETCTBHM C YCIOBHAMH U LEIIMHU
o01IeHus, SICHO, TOYHO, IPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHMS B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHUSI 110 XOAY PEIIeHHs 3a/1a4, KOMMEHTHPOBATh OJIYYEHHBINH Pe3yibTaT;

B XOi€ OOCYXIECHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI, HpPOOJIEMBI,
pemraeMoi 3aJady, BBICKA3bIBaTh HJIEW, HALCJICHHBIE HA IIOMCK pEIICHHS, COIOCTaBISATh CBOU
CYXJIEHHUS C CYXICHUSMH JAPYIHMX YYaCTHHKOB JHajora, OOHApPYXHBAaTh pa3IHMYUe M CXOJCTBO
NO3HILINH, B KOPPEKTHOH Gpopme (OpMyYIHPOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJCTAaBIATh pE3yAbTAThl pEIICHUS 3a/Ja4yH, HKCIHEPUMEHTa, HCCIENOBaHUSA, NPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hOopMaT BBICTYIJICHHS C Y4€TOM 3a/a4 NpPEe3eHTAllMd U 0COOEHHOCTEH
ayJIUTOPUH.

PeryisiTuBHBIEe YHHBepcaabHble YueOHbIe AeiicTBUSA

Camoopranusanus:

COCTABIIATh IUIAH, AJITOPUTM pEIICHHUs 33734y, BBIOMpATh CIIOCOO peHIeHUs ¢ Y4ETOM
UMEIOLINXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATh
BapUaHTHI PEIICHHI ¢ Y4ETOM HOBOI HH(pOPMAIHH.

CaMOKOHTPOJIb, YMOIHOHAJILHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU IO3HABATENFHOW PE(IEKCHH KaK OCO3HAHUS COBEPIIACMBIX ACHCTBHH M
MBICIUTENIBHBIX TPOIECCOB, MX PE3YNIbTaTOB, BIAJETh CIHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
nporiecca U pe3yibTaTa peleHsl MaTeMaTHIeCKOH 3a/1a4H;

NpPEABHUICTh TPYIHOCTH, KOTOpbIE MOTYT BO3HHUKHYTh NpPU pPELICHUH 3aJa4dd, BHOCHUTH
KOPPEKTUBBl B JIESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHHBATh COOTBETCTBHE PE3YJIbTATA IEIH U YCIOBHAM, OOBSCHATH IPUYMHBI JOCTHIKEHUS WIN
HEJIOCTIDKCHUSI PE3YJIbTaTOB JESTENbHOCTH, HaXOIUTh OMIMOKY, AaBaTh OLEHKY NPHOOPETEHHOMY
OTIBITY.

CoBMecTHas 1eSITeIbHOCTD:

MOHMMAaTh M HCIOJB30BAaTh MPEUMYIIECTBA KOMAHTHOW W HMHIUBUAYAJIbHOW paOOTHI IpH
pemeHnn y4eOHbIX 3a/1a4, MPUHUMATh IeJb COBMECTHON JESTEeIbHOCTH, TUIAHUPOBATh OPTraHU3AIHIO
COBMECTHOHM pabOThI, pacHpeaensTh BUAbI paboT, JOroBapuBaThCs, 00CYXKIATh MPOLECC U pe3yabTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBaThb B TIpYyMIOBBIX (opmax paboTel (0OCyxneHus, oOMEH MHEHHUH, «MO3rOBbIE
HITYPMBI» U UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C APYTUMHU
YJleHaMM KOMAaH/bl, OIIEHMBAaTh KayeCTBO CBOEr0 BKJIAJa B OOIMH NPOAYKT IO KpPUTEPHUSM,
cOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEJAMETHBIE PE3YJIBTATbBI

K konmy 10 kiacca oOyJaromuiicss HAyqIuTCs:

* CBOOOJHO OMEPUPOBATH OCHOBHBIMU TOHSATHUSMHU CTEPEOMETPUH TIPU PEIICHUHU 33/1a4 U
MMPOBECACHNHN MAaTEMATUUCCKHUX paCCYX(HeHHﬁ;

¢ IMPUMCHATH aKCHOMBI CTCPECOMCTPUU M CICACTBUA M3 HUX MPU PCHICHUHU I'€COMCTPHYCCKUX
3am1ad;

® KJ'IaCCI/I(i)I/IIII/IpOBaTI) B3aMMHOC PACIOJOXKCHUC TIIPAMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U TIIOCKOCTEN B IPOCTPAHCTRBE;

* CBOOOJHO OMNEPHPOBATH MOHSATHUSMHU, CBSI3aHHBIMU C YTJIaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMH B TPOCTPAHCTBE, MEXKAY IPSIMOU M INIOCKOCTBIO;



* CcBOOOAHO OMEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

* CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJBI MHOTOIPAaHHMKOB (TpH3Ma, NHpamMHja,
IPSAMOYTOJIbHBIN Mapajuiesienunen, Kyo);

* KJIacCU(UIMPOBATH MHOTOTPAHHUKH, BBIOMPAsi OCHOBAHMS JJIs1 KIIACCHU(HUKALINH;

* CBOOOAHO OMEpUPOBATH MOHSATHSAMH, CBSI3aHHBIMM C CEYEHHEM MHOTOIPaHHUKOB
IJIOCKOCTBIO;

* BBINOJHATH MapajiesibHOE, IIEHTPAIbHOE U OPTOTOHAIILHOE IPOEKTUPOBAHUE PUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHus (puryp Ha 1miocKoCTu;

* CTPOUTbH CEYEHUS MHOIOIPAHHUKOB Pa3jIMYHbIMM METOAAMM, BBIIOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

* BBUMCIATH  IUIOIIAJM  IIOBEPXHOCTEH  MHOTOIPAaHHUKOB  (IIpU3Ma, MHUpaMuja),
TeOMETPUYECKUX TeJI C MPUMEHEHUEM (hopmy;

* CcBOOOJHO ONEPUPOBATH MOHATUSIMU: CHMMETPHS B MIPOCTPAHCTBE, LIEHTP, OCh U IMIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (DUTYPBI;

* CcBOOOJHO OMEpPUPOBATH MOHSITUSIMH, COOTBETCTBYIOIIMMHU BEKTOpPaM U KOOpJIHWHATaM B
IIPOCTPAHCTBE;

* BBIIIOJIHATH ICUCTBUS Ha/l BEKTOPAMU;

* pemarb 3aJa4d  Ha JI0KA3aTEIbCTBO MATEMATHMYECKUX OTHOLICHHH W HAaXO0XICHHUE
FEOMETPUUECKUX BEJIMYMH, MPUMEHSS HM3BECTHbIE METOJbI IPU PELIEHUU MaTeMaTHYeCKHUX 3a/ay
IOBBILIEHHOI'O U BBICOKOTO YPOBHSI CJIOKHOCTH;

* IPUMEHSATHh NPOCTEHIlINE MNpOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI MIPU PELIEHUHU CTEPEOMETPUUECKUX 3a]1a4;

* U3BIIEKATh, MPEOOpPa3OBbIBATH M HHTEPIPETUPOBATH HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gpurypax, IpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

* IPUMEHSTHb IOJyYEHHbIE 3HAHUS Ha IMpPaKTHKE: CpPaBHUBATh W aHAJIU3UPOBATh pEAJIbHBIC
CUTyallud, NPUMEHATh HW3Y4YEHHbIE IOHSATHUS B TPOIECCE IIOMCKAa pEIIeHUs MaTeMaTH4YeCKU
chOpMyIMpPOBAaHHON MpOOJIEMBbI, MOJEIUPOBATh pealbHbIE CUTyallUd Ha S3bIKE TIE€OMETPUH,
HCCJIEN0BATh IIOCTPOEHHBIE MOJEIN C HCHOJIb30BAHUEM T'E€OMETPUYECKUX TOHATHM W TEOpeM,
amnmapara aiareOppl, pemarb MPaKTHYECKHUE 3aJaud, CBSI3aHHBIC C HAXOXKICHHEM TI'€OMETPHUYECKUX
BEJINYMH;

* HMMETh NpPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS F€OMETPUU KaK COCTAaBHOW YacTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHI.

K xonny 11 kjacca obydaronuiics Hay4uTCs:

* CBOOOJHO ONEPUPOBATHh MOHSATHIMH, CBS3aHHBIMH C IFJIMHAPHYECKONW, KOHUYECKON U
cepruvecKoil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI TIOTY4YCHUS;

* OIEpUPOBATH MOHITHIMH, CBSI3aHHBIMH C T€JIAMU BPALICHUS: IMIIMHAPOM, KOHYCOM, chepoit
U IIapOM;

* pacro3HaBaTh Tejla BpallleHus (LWIMHAP, KOHYC, cepa u map) u 0ObSICHATH CIIOCOOBI
TIOJTYYCHUS TEJl BPAIICHUS;

* KJIaccu(UIMPOBATh B3aUMHOE PACTIONIOKEHNE C(Eephl U IITOCKOCTH;

*  BBIYHCISTH BEJIWYHHBI AJIEMEHTOB MHOTOTPAHHUKOB H TEJl BPAIICHHUsS, 00BEMBI H TUTOIIAIH
MOBEPXHOCTEH MHOTOTPAaHHUKOB U TeJl BPAIlEHUs, FEOMETPHUUECKUX TeJ C MPUMEHEHUEM (HOopMYyIT;

* CBOOOJHO OINEPUPOBATH MOHATHAMM, CBS3aHHBIMH C KOMOHMHALMSIMH Te€Jl BpallEHUS U
MHOTOT'PAaHHMKOB: MHOTOTPAaHHUK, BIIMCaHHBIM B cdepy W ommcaHHBIH OKojJO cdepbl, chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPALCHHUS;



* BBIYMCIATH COOTHOLIEHUS MEXAY IJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMU IOJOOHBIX TEII;

* u300paxaTb U3ydaemble (UTypHl, BHITOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEJ BPAILICHHS;

* W3BJEKaTh, MHTEPIPETHPOBATH M INPEOOPA30BBIBATH MH(POPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX (pUrypax, npeicTaBlIeHHYIO Ha YepTEeKax U PUCYHKAX;

* CBOOOJIHO ONIEPUPOBATH ITOHATUEM BEKTOP B IPOCTPAHCTBE;

* BBINOJHATH ONIEPALUU HAJl BEKTOPAMU;

* 3aJaBaTh IUNIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOpPAMHAT;

* pemarb r€OMETPUYECKUE 3a/1a4l HA BBIYMCIICHUE YIVIOB MEXKAY IPSIMBIMHU U IUIOCKOCTSIMM,
BBIYKCIICHHE pACCTOSHUM OT TOYKM JIO0 IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METO/A IPH PELICHUH;

* CBOOOJHO ONEpUPOBaTh NOHATHAMM, CBSI3aHHBIMH C JBM)KEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JBHIKCHHUI,

* BBINOJHATh U300paKEHHsI MHOTOTPAHHUKOB U TEJI BPALLEHUS MPU NapalieIbHOM IEpEeHOCe,
LEHTPaJIbHOW CUMMETPUH, 3€PKAIbHON CUMMETPUH, NIPU MOBOPOTE BOKPYT MPSIMON, IPeoOpa3oBaHUs
O00MSI;

* CTPOUTH CE€YEHHsS] MHOTOTPAHHMUKOB M TEJI BPALLEHUS: CEUEHMs] LMIMHIpPA (MapajliesIbHO U
HNEPIEHIUKYIAPHO OCH), CEYeHMs KOHyca (HapajjielbHble OCHOBAHUIO M HPOXOAAIIME Yepes
BEpILINHY), CEUEHHs 11apa;

* HCIOJB30BaTh METOJbl IIOCTPOCHHUS CEUEHUH: METOJ CJIEJOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYILEH IIIIOCKOCTH;

* JIOKa3bIBaTh FEOMETPUUYECKUE YTBEPIKICHUS;

* NPUMEHATH TreoMeTpudyeckue (akTbl I peIIeHUs CTEePEeOMEeTPUYECKHUX  3ajad,
IIPEIIOJIAraloIuX HECKOJIbKO IIAroB DELIEHUs, €CIU YCJIOBUS IPUMEHEHHs 3aJaHbl B SIBHOM W
HEsIBHOH (opme;

* pemarb 3a4a4d  Ha JIOKA3aTEIbCTBO MATEMATHMYECKUX OTHOWICHHH W HaXO0XIACHHUE
F€OMETPUYECKHUX BEJINYUH;

* IPHUMEHATH INPOTrPaMMHBIE CPEICTBA M DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPU
pEeLIEHNN CTEPEOMETPUYECKUX 3a/1a4;

* IPUMEHATH IOJIyYEHHBIE 3HAHMs Ha NPAKTHKE: CPaBHMBATh, aHAIM3UPOBATh M OLIEHUBATh
pealbHBIE CHUTyalMd, IPUMEHATH H3YyYEHHBIC IIOHATHS, TCOPEMBI, CBOMCTBAa B IPOLIECCE IOUCKA
pelieHns MaTeMaTHuecku chOpMyIMpOBaHHONW MPOOJIEMbI, MOJEIUPOBATh peajlbHbIE CUTyal[Md Ha
A3BIKE TEOMETPHUH, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIN C UCIOJb30BAaHUEM T€OMETPUYECKUX MOHATHI
U TeopeM, ammapara aireOppl, pemiarb NpPaKTUUYECKHE 3a7aud, CBSI3aHHBIE C HaX0XJIEHUEM
F€OMETPUYECKHUX BEJINYUH;

* HMMETh NpPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS F€OMETPUU KaK COCTAaBHOW YacTH
byHIaMeHTa pa3BUTHUS TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne | HammeHoBaHMe pa3iesioB KoumnuecTBo yacoB duekTpoHHbIe (LMpoBbie) | CNMCOK UTOTOBBIX IVIAHUPYEMBIX Pe3yJbTaToB ¢ | Cnocod omeHKkun
n/n U TeM MPOrpamMMbl Bcero | Kontpo | [IpakTu | 00pa3oBaTe/ibHbIE PeCypPChI yKa3aHHeM 3TanoB uX ()OpMUPOBAHUS HUTOTOBBIX
JbHbIE | YecKue IVIAHMPYeMbIX
padoThI | padoThI pe3yabTaToB
1 Beenenue B crepeomerpuio | 23 1 bubmuorexa [JOK [IpuMeHATh akCMOMBI cTepeoMeTpun U cieacTBus u3 | Konrposnbnas
http://school-collection.edu.ru |HUX Mpu peHICHUN FEOMETPUICCKUX 337134, pabora
CBOOOJHO OMEPUPOBATH NOHATUSIMHU, CBI3aHHBIMH C
CEUYeHNEM MHOTOTPAaHHHUKOB TIOCKOCTHIO.
BrimonHsATe napasienabHoe, [IEHTPaIbHOE U
OpPTOTOHAIBHOE MPOEKTHUPOBaHUE PUTYP HA
IJIOCKOCTh, BBITIONHSATH H300paskeHus: Guryp Ha
TUIOCKOCTH.
CTpouTh ceueHnss MHOTOTPAaHHUKOB Pa3IuYHBIMU
METO/IaMH, BBITIOJIHSATH (BBIHOCHBIE) MIIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYD:
BUJ] CBEpXY, COOKY, CHU3Y.
2  |B3amMHOe pacmojoxKeHHe 6 1 bubnnoreka [JOK KrnaccugunupoBaTs B3aMMHOE pacronokeHHe KonTponbHas
MPSIMBIX B IPOCTPAHCTBE http://school-collection.edu.ru | mpsMBIX B IPOCTPAHCTBE. paborta
3 [TapamiensHOCTh IPAMBIX B | 8 bubnmnoreka [JOK KnaccudumupoBats B3auMHOE pacIooKEeHHE, CamocrosTenbHas
TUIOCKOCTEH B http://school-collection.edu.ru |mrockocTeit B IpoCTpaHCTBE, MPSMBIX U IUIOCKOCTEH | paboTa
MIPOCTPAHCTBE B IIPOCTPAHCTBE
4 |TleprieHIUKYISIPHOCTH 25 bubmuotexa [JOK KnaccuduiupoBats B3auMHOE pacroiokeHHe, CamocrosiTenbHast
MPSIMBIX U TUIOCKOCTEH B http://school-collection.edu.ru |mIockocTell B IpOCTPAaHCTBE, IPSMBIX U IIIOCKOCTEN | paboTa
MIPOCTPAHCTBE B TIPOCTPAHCTBE
5 | Yrusl u paccToSHUS 16 1 bubnmnoreka [JOK Pematp 3amaun Ha JoKa3aTeNbCTBO MareMaTnyeckux | KoHTponbHas
http://school-collection.edu.ru |oTHOIIEHUI U HAXOXKICHUE TEOMETPUICCKUX pabora
BEJIMYMH, IPUMEHSIS U3BECTHBIE METO/IbI IPH
pEIIeHNN MaTEeMAaTHYECKUX 3a/1a4 MIOBBIIIICHHOTO H
BBICOKOT'O YPOBHSI CIIO)KHOCTH.
6 |MHororpaHHUKH 7 1 bubmuotexa [JOK CB0oOOAHO OMIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU ¢ | KOoHTposbHAs
http://school-collection.edu.ru |MHOTOrpaHHHKAMHU. pabota

CB00OOAHO pacmo3HaBaTh OCHOBHBIC BHIbI
MHOTOTPaHHHUKOB (MTpH3Ma, MUpaMHJa,



http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EE%F0%E8%FF%20%E2%E5%F0%EE%FF%F2%ED%EE%F1%F2%E5%E9&interface=catalog&context=all&onpage=20&page=2
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EE%F0%E8%FF%20%E2%E5%F0%EE%FF%F2%ED%EE%F1%F2%E5%E9&interface=catalog&context=all&onpage=20&page=2
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EE%F0%E8%FF%20%E2%E5%F0%EE%FF%F2%ED%EE%F1%F2%E5%E9&interface=catalog&context=all&onpage=20&page=2
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IPSMOYTOJIBHBIN Mapajienenunen, Kyo).
KnaccugunupoBars MHOrorpaHHUKH, BEIOHpast
OCHOBaHMS JJIs KIaCCU(PHUKALMH.
7 Bekrtopsl B mpocTpaHcTBE 12 bubmuorexa [JOK CBoOoaHO OIEepUpPOBATH NOHATUAMHU, | CaMocTOsATENbHAS
http://school-collection.edu.ru |cooTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATaM B|paboTa
IIPOCTPAHCTBE.
BbInonHATE 1eHCTBYSI HaJl BEKTOPaMHU.
8 |IloBropenwue, o0oOmennen | 5 2 [TpuMeHATH OJIyYeHHbIE 3HAHUS Ha IIPAKTHUKE: KonrpomnbHas
CUCTEeMaTH3alusl 3HaHUM CpPaBHUBATh U aHAJIM3UPOBATH peajbHbIC CUTyalluu, |paboTta
IPUMEHSTh U3yYEHHbIC TOHATHS B IIPOLIECCE TIOUCKA
peLIeHHsI MaTeMaTHIeCKU COPMYITHUPOBAHHON
po0JIeMbl, MOJIEIUPOBATh pPeaJIbHbIE CUTYallUH Ha
A3bIKE TE€OMETPHH, UCCIIEI0BATh IOCTPOCHHbBIE
MO/JIEJIU C UCIIOIb30BAHUEM F€OMETPUUYECKUX
MOHATHUH U TEOpEM, armapara ajareOpsl, penarb
IPAaKTUYECKHE 3a7a4ll, CB3aHHBIE C HAXOXKICHUEM
re€OMETPUYECKUX BEJIMYHH.
OBILIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME
a. KITACC
Ne | HaumeHoBaHue pa3aesioB KonnyecTBo yacos JJieKTpoHHbIe (HM(ppoBbie) | CNIMCOK UTOTOBBIX IVIAHUPYEMBIX pe3yabTaToB ¢ | Cnocod oueHKu
n/n H T€M NMPOrpaMMbIl Bcero| Kontpo | [IpakTu | 00pa3oBaTebHbIe pecypchl yKa3aHHeM 3TAanoB UX (pOpMHPOBAHUA HTOIOBBIX
JbHBbIC | YeCKHe IIAHMPYeMBbIX
padoThl | padoThI pe3yJIbTaToB
1 |AnanuTtuueckas reomerpus | 15 1 bubnmoreka [IOK CB000/1HO OMEepUpPOBaTh MOHATHEM BEKTOD B KoHnTponbsHas
http://school-collection.edu.ru |mpoctpancTae. pabota

BrInonHATh onepanuu HajJ BEKTOPaMH.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM
CUCTEME KOOpJUHAT.

Pemarp reomMerprueckue 3a/1aqu Ha BbIYKCICHHE
YTJIOB MEXAY MPSIMBIMU U TIIIOCKOCTSIMH,
BBIUHCJICHHE PACCTOSHUM OT TOYKHU J0 TIOCKOCTH, B
1IEJI0M, Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO
METOJIa PU PELICHUH.



http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EE%F0%E8%FF%20%E2%E5%F0%EE%FF%F2%ED%EE%F1%F2%E5%E9&interface=catalog&context=all&onpage=20&page=2
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EE%F0%E8%FF%20%E2%E5%F0%EE%FF%F2%ED%EE%F1%F2%E5%E9&interface=catalog&context=all&onpage=20&page=2

[ToBTOpeHue, 06001IIEHIE U
CHCTeMaTH3allnsl 3HAHUH

15

bubmnoreka LIOK
http://school-collection.edu.ru

[TpuMeHsITh MOTy4YeHHBIC 3HAHKS HA TTPAKTHKE:
CpaBHUBATh, AaHATU3UPOBATH U OICHUBAThH PEAIbHBIC
CUTYaIluH, IPUMEHSATh U3y4YCHHBIC TOHATHS,
TEOPEMBI, CBOICTBA B MPOIIECCE MOMCKA PEIICHHSI
MaTeMaTHYECKH C(HOPMYITHPOBAHHON TTPOOIIEMBI,
MO/JICIIMPOBATh PEATbHBIC CUTYAIlUU Ha S3bIKE
reOMETPHH, UCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C
UCTIOJIb30BAaHUEM I'€OMETPUICCKUX MTOHITUH H
TEopeM, armapara aareOpbl, perarh MPaKTUICCKIe
3aJ1auu, CBA3aHHBIC C HAXOXKICHUEM I€OMETPUICCKHUX
BEJIMYNH

Konrtposnbnas
paborta

OOBEM MHOTOTpaHHHKA

17

bubmuorexa [JOK
http://school-collection.edu.ru

BbruucnsaTh BEIMYUHBI 2JIEMEHTOB MHOIOIPAaHHUKOB
U TeJl BpallleHus, 00BbEMBI U IJIOIIA U [TOBEPXHOCTEN
MHOT'OTPaHHHUKOB U TEJI BPAILlEHUs1, TEOMETPUYECKUX
TeJI C IPUMEHEHHEM (HOPMYIL.

KonTponbnas
pabora

Tena BpameHus

24

bubmuorexa [JOK
http://school-collection.edu.ru

CB0OOHO ONIEPUPOBATH MOHITUSIMH, CBSI3aHHBIMU C
[WIAHIPAYECKON, KOHMYECKOW U c(hepraecKoi
MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYYCHHUS.
OnepupoBath MOHATHSAMHU, CBI3aHHBIMHU C TEJIAMHU
BpallleHUs: IUIHMHIPOM, KOHYCOM, Cepoit U apom.
Pacnio3naBats Tena BpamieHus (IUIHHAP, KOHYC,
cdepa u map) u 00BACHATH CIIOCOOBI MOTYYESHUS TN
BpaIleHUsI.

KnaccuduupoBaTs B3auMHOE pacIioioKeHHE
c(hepbl U MITOCKOCTH.

KonTponbnas
paborta

[Inonjany NOBEpXHOCTH U
00BEMBI KPYTIIBIX TEJ

bu6nuoreka [IOK
http://school-collection.edu.ru

BrIunciiaTh BETMYMHBI 3JIEMEHTOB TEJ BpAllCHUS,
00BEMBI U TIOIIATU TOBEPXHOCTEH TeJ BpaIICHHUS,
TEOMETPUUYECKHUX TeJI C MPUMEHEHHEM (POPMYIL.

KoHnTponsHas
paborta

JBmxeHus

bu6mmoteka [IOK
http://school-collection.edu.ru

CB00OOAHO ONIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHU C
JIBUJKEHHEM B IMPOCTPAHCTBE, 3HATh CBOMCTBA
JBYOKEHUH.

BeimonHsaTs n300pakeHrss MHOTOTPAaHHUKOB M TEJ
BpaIeHUs TP MapaiIeIbHOM MTepEHOCE,
LEHTPAIbHOW CUMMETPHUH, 3€PKATLHON CUMMETPUH,
TIPU TIOBOPOTE BOKPYT MPSMOU, TpeoOpa30BaHUsI

O 00MSI.
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7 |IloBropenue, o6o0menue u | 17 2 ITpyMeHSITh NOy4YEeHHbIE 3HAaHUSI HA ITPaKTHKE: KonTponbHas
cHCTeMaTH3alus 3HaAHUH CpaBHMBATh, aHAJM3UPOBATh U OLICHUBATh PEAIbHBIC |paboTa
CUTYaIlH, IPUMEHSTh U3yYCHHbIEC TOHATHS,
TEOPEMBI, CBOMCTBA B IPOLIECCE TTOMCKA PELICHUS
MaTeMaTHYeCKU CPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTMPOBATh PEalbHbIE CUTYAIlUN Ha S3bIKE
reOMETPHUH, UCCIIE0BATh HOCTPOSHHbBIE MOJIEIIH C
HCIIOJIb30BAHUEM T€OMETPUYUCCKHX ITOHATHH U
TeopeM, armrmapara anreOpbl, pemaTb NPaKTHYECKUe
3a1a4M, CBS3aHHbBIC C HAXOXKICHHEM reOMETPUYECKUX
BEJIMYMH.

Hmets mpezcraBieHuss 00 OCHOBHBIX dTarax
Pa3BUTHSI TEOMETPUH KaK COCTaBHOM YacTH
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

OBIIEE KOJIMYECTBO 102 8 0
YACOB IIO ITPOTPAMME
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