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IHHOACHUTEJBbHAA 3AIINCKA

['eomerpus sBisieTcss OAHMM M3 0a30BBIX KYypCOB Ha YpPOBHE CpPEAHEro OO0IIero
o0Opa3oBaHus, Tak Kak 0OecreyuMBaeT BO3MOXHOCTb H3y4€HMs] AMCLUIUINH €CTECTBEHHO-
HAyYyHOW HANpaBICHHOCTH U IPEIMETOB I'yMaHUTapHOro Iukia. Ilockonbky noruueckoe
MBbILLIEHHE, (HOpMUpYyEMOe IPU U3YYEHUH OOYYaroIMMUCS MOHATHHHBIX OCHOB I'€OMETPHH,
IIPU JOKA3aTEIbCTBE TEOPEM U MIOCTPOSHUU LIEIOYKH JIOTHUECKUX YTBEPKIACHUM IPU PELLICHUN
TEOMETPUYECKUX 3a/lad, YMEHHE BBIIBUIATH M OIPOBEPraTh I'MIIOTE3bl HENOCPEACTBEHHO
UCTIOJIB3YIOTCS IPU PEILICHUH 3a/1a4 €CTECTBEHHO-HAyYHOTO LIUKJIA, B YACTHOCTH (PU3MUECKUX
3a1a4.

Ilenb ocBoeHUs nporpaMmMbl yueOHOro Kypca «l'eomeTpus» Ha yriayOnEHHOM ypOBHE —
pa3sBUTHE MHIMBHUIYaJIbHBIX CIIOCOOHOCTEH OOYyYarolMXcs MPU M3yYEHUH T€OMETpUH, Kak
cocTaBistolell npeaqmeTHol obnactu «Maremaruka U MHQOpMaTHKay 4epe3 odecreueHue
BO3MOYKHOCTH IPUOOPETEHUS M UCIOJIb30BaHUsS Oo0Jiee MIyOOKUX FeOMETPUUECKUX 3HAaHUH U
NecTBUH, cienn()UIHBIX TE€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHAILHOTO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BAaHHEM MaTEeMaTHKU.

[IpuoputeTHbIMM  3ajayaMM  Kypca Te€OMETpUM Ha  yriayOnE€HHOM  YpOBHE,
pacUIMPSIOUIMMU U YCUJIMBAIOIIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCA:

pacIIMpeHue IMpPEACTaBICHUS O TIeOMETPUM KaK YacTH MHUPOBOW KYyJIbTYpbl U
(dbopMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYXKAIOIIKUM MUPOM;

¢dopMHupOBaHHE TPEACTABICHHUS O IMPOCTPAHCTBEHHBIX (UTypaX Kak O BaKHEHIINX
MaTEMAaTUYECKUX MOJENIAX, IO3BOJAIOLNIMX ONUCBIBATH M U3y4daTb pAa3HbIC SBICHUS
OKpY’KaroIllero Myupa, 3HaHle MOHATUITHOTO ammnapara o pasaeny «CrepeoMeTpus» yueOHOro
Kypca r€OMEeTpHH;

dbopMUpOBaHHE YMEHHMs BIIAJETh OCHOBHBIMU HOHSTUSIMHM O THPOCTPAHCTBEHHBIX
¢urypax u uX OCHOBHBIMM CBOICTBaMH, 3HaHHE TeOpeM, (POPMYJI U YyMEHHUE UX NMPUMEHSATH,
YMEHHMSI I0Ka3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(dopMHpOBaHHE YMEHHs pAclO3HaBaTh Ha YepTekKaxX, MOJENAX U B pEabHOM MHpe
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIN;

dopMHpoBaHHE  TMOHMMAHUS  BO3MOXKHOCTH  aKCHMOMAaTHYECKOIO  IOCTPOEHUS
MaTeMaTUYeCKUX Teopuil, GOpMUPOBAHNE MMOHUMAHUS POJIM AKCMOMATUKU NPU MPOBEIECHUN
pacCyKIeHUN;

(dbopMupOBaHHE YMEHHMs BIIAJ€Th METOJAaMH J0Ka3aTeNIbCTB U aIrOPUTMOB pPEILLEHUS,
YMEHMSI HMX TPUMEHATh, NPOBOJAUTH JOKA3aTEJIbHBIE PpACCYKICHHS B XOJ€ pELICHUs
CTEpEOMETPUYECKUX 3aJad M 3aJad C MPaKTUYECKUM CojepKaHueM, (popMHUpOBaHUE
NpPEJCTaBICHU O HEOOXOAMMOCTH JO0Ka3aTeJIbCTB IPH OOOCHOBAHMU MaTeMaTHUYECKUX
YTBEPKACHUM U POJIM aKCHOMAaTUKU B MTPOBEIECHUH JIEAYKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPLICHCTBOBAHHE HHTEJIEKTYalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
oOyJaromuxcsi, Mo3HaBaTeNbHON aKTUBHOCTH, HMCCIEA0BATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dopmupoBanre (YHKIIMOHAIBLHOW T'PAaMOTHOCTH, PEJIEBAHTHOM TIE€OMETPHUM: YMEHHS
pacrio3HaBaTh IPOSBICHUS T'€OMETPHUUECKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNIbHBIX KU3HEHHBIX CUTYALUIX U IIPU U3YYEHUH IPYTUX YUEOHBIX IPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJEIMPOBAHMS pEalbHBIX CHUTYyalMil, MCCIEN0BAaHUS
IIOCTPOCHHBIX MOJEJICH, NHTEPIPETALIMH ITOIyYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COJIEpKATEeIbHBIMU JIMHUSAMH y4deOHoro kypca «l'eomerpus» B 10-11
Kiaccax sBtOTCS: «lIpsiMble M MIOCKOCTHM B IPOCTpaHCTBe», «MHoOrorpaHHukmn», «Tena
BpallleHus», «BEKTOpbI M KOOPANHATEI B IPOCTPAHCTBEY, «J{BHKEHNS B IPOCTPAHCTBEY.

CdopmymnupoBannoe Bo PI'OC COO tpeboBaHUE «yMETh OMEPUPOBATH MOHITHIMMI,
peNeBaHTHBIMU T€OMETPHH Ha yriryoiaéHHOM ypoBHe oOyueHust B 10—11 kimaccax, OTHOCHUTCS
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KO BCEM COJEpXKaTeIbHBIM JTMHUSIM Y4eOHOTo Kypca, a pOpMHUpPOBaHUE JIOTHUECKUX YMEHUH
pacrpenesisieTcsi He TOJBKO II0 COJCPKATEIbHBIM JHHHUAM, HO W TI0 TOAaM OOydYeHWS.
Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yiIbTaTaM OCBOCHHUS
DdenepanbHOI paboUei MPOrpaMMBbl, paclpeIeIEHHBIM 110 TOJaM 00Y4eHUsl, CTPYKTYPUPOBAHO
TaKUM 06pa30M, ‘IT06BI KO BCCM OCHOBHBIM, IMPUHIUIIHMAJIBHBIM BOIIPpOCaAaM 06yqa10m1/1ec;1
o0panaguch HEOJHOKPATHO. DTO TO3BOJSIET OPraHWU30BAaTh OBJIAJCHUE T€OMETPUYCCKHUMHU
IMOHATHUAMU W HaBBIKAMHU IIOCJICIOBATCIIbBHO W IOCTYNATCJIbHO, C CO6JHOI[CHI/ICM [MpuHIMIIa
NPEEMCTBCHHOCTH, a HOBBIC 3HAHHMS BKIOYAaTh B OOIIYID CHCTEMY T'€OMETPHUYECKUX
Npe/CTaBICHUN 00YJaIOIUXCsl, paCIIUpPSL ¥ YriIyOusis e€, 00pasysi MPOYHbIE MHOYKECTBEHHBIC
CBSI3H.

[Tepexoxa K U3y4EeHUIO TE€OMETPUHN Ha YIITyOJEHHOM YPOBHE MO3BOJISET:

co3nath ycioBus Uit auddepeHnuanuu o0ydeHHs, MOCTPOCHUS WHAWBUIYAITbHBIX
00pa3oBaTeNbHBIX NPOTrpaMM, OOECIICUUTh YIIyONEHHOE W3Y4YeHHE TEOMETPHH Kak
COCTABJISAIONICH yUeOHOTO mpeamMeTa «MaremMaTukay;,

IoAroTOBUTH 06yqa}01111/1xc;1 K IPOAOJIDKCHHUIO U3YUCHUA MATCMATHKU C y‘IéTOM BI)I60pa
Oyayuiei nmpodeccun, odecreynBasi IPEEMCTBEHHOCTh MEX/1y OOIIUM U MPO(HECCHOHATLHBIM
o0pa3zoBaHHEM.

Ha m3ydenue ydyeOHOro kypca «['eomerpusi» Ha yriayon€HHOM ypoBHE oTBomutcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 yvaca (3 yaca B Heneno).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHble TIOHATHA cTepeoMeTpud. Touka, npsAMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsatHe 00 aKCHOMATHYECKOM MOCTPOCHHH CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX.

B3anMHOe pacnonoxeHue NpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECs, NTapaJlIeIbHbIC
U CcKkpemuBaromuecss npsmeie. IIpusHakm ckpemmBaromuxcs npsameix. [lapannensHOCTh
OpPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: NApAJUICNIbHBIE IPSMBIE B IPOCTPAHCTBE,
[apaJuIeJIbHOCTh TPEX MPSAMBIX, NApauIeIbHOCTh NPSIMOM M IUIockocTu. [lapamnensHoe u
[EHTPAJIbHOE TPOCKTHPOBaHUE, n300pakeHue ¢uryp. OCHOBHBIE CBOWMCTBA MapaylIeIbHOTO
npoekTupoBaHus. M3o0paxenue ¢uryp B HapauienbHOM — mpoekuumu. Yl ¢
COHAIPABJICHHBIMA CTOPOHAMH, YrOJl MEXKIy IpsAMBIMU B IpocTpaHcTBe. llapamnenbHOCTh
IUIOCKOCTEM: MapaljiesIbHbIE IIJI0OCKOCTH, CBOMCTBA MapallIeNIbHbIX IuIOocKOocTel. [Ipocreiimue
IPOCTPaHCTBEHHBIE (PUTYPBI HA TNIOCKOCTH: TETPASAP, NapalJIeNICHIIe ], TOCTPOCHUE CEUCHHM.

[lepieHAUKYIAPHOCTE MNPSMOM UM IUIOCKOCTH: NEPIEHIUKYJSAPHBIE MpsMBIE B
IIPOCTPAHCTBE, IPSAMBIE MapAJUICIbHBIE W NEPIEHAMKYJISAPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTH NPSAMOM M IUIOCKOCTH, TeopeMa O MpsAMON IEpPHEHAUKYISIPHON
10ckocTH. OpTOroHaabHOE MpOoeKTHpoBaHue. IlepreHuKyIIsAp U HaKJIIOHHBIE: PACCTOSIHUE OT
TOYKH J10 INIOCKOCTH, PACCTOSHUE OT MPSAMOM J10 INIOCKOCTH, IPOEKIHsI (PUTYyphl Ha TNIOCKOCTb.
IlepneHquKyISIpHOCTD  IUIOCKOCTEW: MPU3HAK MEPIEHAUKYIIPHOCTH [JBYX IIJIOCKOCTEM.
TeopeMa 0 TpEX NepHEHAUKYIIApaXx.

VYrisel B NPOCTPAHCTBE: Yrod MEXAY MNPSMONM M INIOCKOCTBIO, JIBYIPAHHBIA YroJ,
JMHENHBIN YroJ ABYTpaHHOro yria. TpéXrpaHHblil © MHOTOrpaHHbIE yriibl. CBONCTBA MIIOCKUX
yIJI0B MHOrorpaHHoro yria. CBOMCTBa IJIOCKMX M ABYIPAHHBIX YIJIOB TPEXTPAHHOIO YIJa.
TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yTila.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHUKOB, pa3sBEpTKa MHororpaHHuka. IIpusma: n-yrosnpHas npusma,
npsiMasi ¥ HaKJIOHHAs pU3Mbl, OOKOBas M IOJIHAs NMOBEPXHOCTh NMpu3Msbl. [lapannenenunen,
IPSIMOYTOJIBHBIN TapajljIeNIeNuIes; U ero cpBoiicrBa. Kparuaiimme myTH Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oitnepa. [IpoctpanctBennas teopema Iludaropa. [Mupamuga: n-
yrojipHas NMUpaMuja, NMpaBUiIbHAsg W yceu€HHas nupamuzbl. ColicTBa pébep M OOKOBBIX
rpaHeil NpaBWIBHOM nUpaMuabl. [IpaBuibHBIE MHOTOIpDAHHMKHU: NIpaBWIbHAs NpHU3Ma U
npaBUiIbHAA MUPaMUA, TPAaBUIbHAS TPEYrojibHas MUpaMHIa U MPaBHIBHBIA TETpa’Ip, KyO.
IIpencraBnennie 0 MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTA3p, JOJECKAdAP U UKOCAMP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, Auaronany, yrisl. [1nomaas 6okoBoi
ITOBEPXHOCTH M ITOJIHOM MOBEPXHOCTH MPSMOM IPHU3MBI, IUIONIAJb OCHOBaHWM, TeOpeMa o
OOKOBOW MOBEPXHOCTH MpsMON Mpu3Mbl. [lnomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHONW MUPAMUIBI.

CuMMeTpHust B IIPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU NPABUIBHBIX MHOIOIPAaHHUKOB.
CummeTpHsi B NpPAaBWIBHOM MHOTOTPAHHUKE: CHMMETpHUsS MapajulesIeNUIe1a, CUMMETpUs
IIPaBUJIBHBIX IIPU3M, CHMMETPUS IIPABUIILHON NTUPAMUJBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTODP, UIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE M IPOTHUBOINOJIOXKHO HAINPABJICHHBIE BEKTOPBI.
PaBencTBO BEKTOpOB. J[€MCTBUSA C BEKTOPAMHU: CIOKEHHE M BBIYUTAHHUE BEKTOPOB, CymMMa
HECKOJIBKUX BEKTOPOB, YMHOXXCHHE BEKTOpa Ha 4ucio. CBOWCTBA CIOXKCHHS BEKTOPOB.
CBolicTBa YMHO)KEHHs BeKTOpa Ha uucio. lloHsATue komriaHapHble BeKTOpbl. IIpu3Hax
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KOMILUIAHApHOCTH TPEX BekTOpoB. [IpaBwiio mnapamenenunena. Teopema o pasinoKeHUU
BEKTOpPAa II0 TPEM HEKOMIUIAHApHBIM BekTOpam. [IpsMoyronpHas cucremMa KOOpAMHAT B
npoctpancTBe. KoopanHatel Bektopa. CBsi3b MEKy KOOpAMHATAMU BEKTOPA U KOOPAWHATAMU
TOYEK. YT0JI MeXIy BeKTopamMu. CKaJlsIpHOE TPOU3BENCHNUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHA: UMAMHIpPUYECKas IMOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTb, ceprueckas
MOBEPXHOCTh, 00pasyromue moBepxHocTeil. Tena BpalleHus: MWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepsl ¥ INIOCKOCTH, KacaTelbHast IJI0CKOCTb K
chepe. M3oOpaxeHwe Ten BpalleHHs Ha TUIOCKOCTH. Pa3BépTka HWIMHIpa W KOHYCA.
Cummerpus chepsl 1 1mapa.

O6BvéMm. OcHoBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIBHOTO
napauenenunena u ciaeactsus U3 He€. OOBEM NpsMOMl M HAKIIOHHOW HPU3MBI, LUIUHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa v apoBOTr0 CETMEHTA.

KomOuHammu Ten BpalleHHs W MHOTOrpaHHUMKOB. [Ipu3Mma, BnMcaHHas B LIMJIMHIP,
onucaHHas OKoJo IuuHapa. Ilepeceuenne cdepbl n mapa ¢ miockocTeio. Kacanue mapa u
cdepsl II10CKOCThIO. [I0HATHE MHOTOrpaHHUKA, OITUCAHHOT'O OKOJIO cdepsl, chepbl, BHMCAHHON
B MHOTOTPaHHUK WJIM TEJIO BPALLEHUS.

[Tnomaab MOBEepXHOCTH LMIUH/PA, KOHYCa, IUIoImaab chepsl U e€ yacreil. [lonodue B
npoctpanctBe. OTHouieHHME O00BEMOB, IUIOHIAE MOBEpPXHOCTEH NOMOOHBIX (uryp.
[TpeoOpa3oBanue momobus, romoreTus. Pemenue 3agay Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceuyeHM MHOTOIDAaHHUKOB M TEJI BpAllEHUA: CEUEHUS LMIMHApa
(mapamienbHO W TEPHEHAUKYISIPHO OCH), CEUeHHUs KOHyca (TapajijieibHbIe OCHOBAaHUIO W
IPOXOJAIINE Yepe3 BEpPIIMHY), CEYEeHUs L1apa, METO/Ibl IOCTPOSHUS CEYEHUN: METO/] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE

Bextopel B mpoctpaHcTBe. Ormepauuu HajJ BeKTOpamMHu. BekTopHOoe yMHOXXEHUeE
BEKTOpOoB. (CBOMCTBa BEKTOPHOIO YyMHOXEHHs. I[IpsMoyronmpHas cucrema KOOpAMHAT B
npoctpanctBe. Koopaunatel BekTopa. Pasmoskenwe BekTopa mo 6asucy. KoopnunHatHo-
BEKTOPHBIN METOJ IIPU PELIEHUH FEOMETPUUECKUX 3aad.

JIBUKeHHS B IPOCTPAHCTBE

JBmwxenus npocrpanctBa. OTtoOpaxkeHus. J[BukeHust M paBeHCTBO (uryp. OOmme
CBOMCTBA JBWXEHUN. Buapl NBMKEHUI: MapauIeNbHBINA MEPEHOC, LEHTpaIbHas CUMMETpPHS,
3epKalbHas CUMMETpHs, MOBOPOT BOKPYr mpsiMoil. IIpeoOpazoBanus nonobus. Ilpsmas u
cthepa Diinepa.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYHEBHOI'O KYPCA
«"EOMETPUS» (YIVIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHckoe BOCIMTaHUE:

c(hOPpMUPOBAHHOCTh T'PAXKIAHCKOW TIO3UIMH OOYYaroOlerocss Kak AaKTHUBHOTO H
OTBETCTBEHHOI'O WJIEHA POCCUUCKOT0 00IIeCcTBa, MPEACTABICHUE O MATEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJICHHH, TPOILEAYp TpakIaHCKOro oOIecTBa
(BBIOOPBI, OIPOCHI M IPYTO€), YMEHHUE B3aUMOJICHCTBOBATH C COLMAIILHBIMU WHCTUTYTaMH B
COOTBETCTBUH C MX (PYHKIUSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpMUPOBAHHOCTh POCCUICKOM IPaXKIaHCKOM UICHTUYHOCTH, YBRKECHUS K MPOILIOMY
U HaCTOAUICMY pOCCHﬁCKOfI MaTEMAaTUKH, ILIEHHOCTHOC OTHOIICHHEC K JOCTHKCHUAM
POCCHICKHX MaTEMaTHKOB M POCCHUHCKOW MAaTeMaTHYECKOW IIKOJIbI, HWCIIOJIb30BAHUE ITHUX
JOCTIDKEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pPOCCHUHCKOro Hapoaa, c(HOpMHUPOBAHHOCTh
HPaBCTBCHHOT'O  CO3HAHWsSA, OTHUYECKOTO TIOBEJICHUS, CBSA3AaHHOTO C IPaKTUYECKHM
MIPUMEHEHUEM JOCTHKEHUN HAYKH U JIEATEIIbHOCTHI0 YUEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B
MOCTPOCHUE YCTOMYHUBOTO OYAYyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKJIIOYas JICTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEIICHUM, PaCcCyKIEHUH, BOCHPHUUMYHBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(OpPMUPOBAHHOCTh YMEHHsI TPHUMEHSTh MaTeMaTUYeCKHe 3HAHMS B MHTEpecax
37I0pOBOTO M 0e30macHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHITHUI U OTABIXA, peryisipHas pusndeckast
AKTUBHOCTH), (PU3MUECKOE COBEPILIEHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIHHON
JIeATETbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTHU TPYJIOJIIO0HS, HHTEPEC K PA3IUIHBIM chepam
npodecCuoHaNbHOM IeATEIbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ TPUIIOKEHUSIMU, YMEHUE
CoBepIIaTh OCO3HAHHBIA BHIOOP Oynymield mpodeccun U peaTn30BBIBATH COOCTBEHHBIE
KU3HCHHBIC TUTaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeéMaTH4YeCKOMYy OOpa3OBaHHIO U
caMo00Opa3oBaHUI0 HAa TMPOTSHKEHWH BCEH JKM3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B
PEHICHUHN MPAKTHYCCKUX 3aJa4 MaTeMaTHYECKOU HAITpaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

C(l)OpMHpOBaHHOCTI) JKOJOTHYECKOU KYJbTYpPbI, IMOHUMAHHUEC BJIUAHWUA COLOUAIBHO-
SKOHOMHUYECKUX MPOILIECCOB HA COCTOSIHUE TMPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
r100aTbHOTO  XapakTepa JOKOJOTUYECKHX TpoOieM, OpHUEHTAalus Ha TNpUMEHEHHe
MaTeMaTHYECKUX 3HAHUH [T pEIIeHUs 3a7a4 B 00JIaCTH OKPYXKAIOIIeH cpeibl, MIaHUPOBaHUE
MOCTYITKOB M OLICHKH WX BO3MOXKHBIX TIOCIICJICTBUM VISl OKPYXKAIOMIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHON NMPAKTUKHU, TOHUMAaHNUE MaTeMaTHYECKONW HAyKH Kak cepsl
YEJIOBEUECKOM NeATETLHOCTH, dTANOB €€ PAa3BUTHS M 3HAUMMOCTH ISl PA3BUTHS [IMBUITH3AIINH,
OBJIAACHHUEC A3BIKOM MAaTE€MaTHUKU N MaTeMaTHYEeCKOHU KYJIBTypOfI KakK CpCACTBOM IIO3HAHUA
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MHpa, TOTOBHOCTb OCYHICCTBJATH MTPOCKTHYHO W HCCICAOBATCIILCKYIO ACATCIIBHOCTDH
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue aAeicTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKK MATEMaTUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHWH MEXKIy NOHATUSIMH, (OPMYIUPOBATH OMpEACICHUs TIOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHbIN MpHU3HAK KilaccU(PUKAIMK, OCHOBAHUS Ui OOOOLICHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYIHUPOBATh U MPeoOpa3OBbIBATH CYKIEHUS: YTBEPIUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUs B PaKTax,
JNAHHBIX, HAONIOACHUSAX W YTBEPXKICHUSAX, IMpeiaraTb KPUTEPUH ISl  BBISBJICHHS
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKICHUM (TIPsIMbIC
U OT MPOTHBHOTO), BHICTPAWBaTh apTyMEHTAIIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOUpaTh Ccrocob pemneHus y4uyeOHOW 3amayu (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HauOoJiee MOIXOASIMIMNA C YYETOM CaMOCTOSITENIHHO BBIIEIEHHBIX
KPUTEPHEB).

bBa3oBble uccienoBare/ibCKue AeCTBUS:

UCIIOJIb30BaTh  BOMNPOCHI KAk  MCCIEJOBATEIbCKMI ~ MHCTPYMEHT  IO3HAHWS,
dbopMyIupoOBaTh BOMPOCH], (UKCUPYIOIIUE TMPOTUBOpEUHe, MpoOIeMy, YCTaHABIWBATH
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTh CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN HOKCIIEPUMEHT, HCCIEAOBAaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEeKTa, SBIICHUS, MPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, IIPOIIECCaMHU;

CaMOCTOSITENNbHO  (OpPMyIUpOBaTh OOOOIIEHHsT ¥  BBIBOJABI MO  pe3ylbTaTaM
MPOBEAEHHOTO HAONIOJCHUS, HCCIEIOBaHUS, OIEHUBATh JOCTOBEPHOCTh IOJTYyYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 000OIICHHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIIBUTATH MPEAMOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmaumeii:

BBISBIISITH A€PUIMTH HHGOPMAITUH, JTAaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOMIPOC U ISt
pEIIeHUS 3aa9H;

BbIOUpaTh WHQPOPMAIMI0O M3 UCTOYHUKOB PA3NIMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTHU3UPOBATh W WHTEPHPETUPOBATH HWHGOOPMAIUIO PA3IUYHBIX BHAOB U  (HOPM
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh HMHGPOPMAIMIO, TPEACTaBIATh €€ B  pa3IMuHbIX (opmax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OLICHMBATh HAAEKHOCTh HMHPOpPMAIMU IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eiliCTBUSA
Oo01menue:



BOCIIPUHUMATL U (I)OpMYHI/IpOBaTb CYXKACHUA B COOTBCTCTBHUU C YCIOBUAMU U LCIISAMU
00IIeHHs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX
TCKCTAaX, MdaBaTb IIOACHCHHA II0 XO4y PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJIy‘IeHHbII;'I
pe3yJbTar;

B XOZIe 00CY>/IeHHsI 33/1aBaTh BOIPOCHI II0 CYLIECTBY 00CY,1aeMOil TEMBI, IPOOIEMBL,
perraeMoi 3a1a4u, BEICKA3bIBaTh UEH, HALICIICHHBIE HA OUCK PELICHUs, COIOCTABIATh CBOU
CYKIEHUS C CY>KJICHUSIMU APYTUX YYAaCTHUKOB JIMAJIOra, 0OHapYyXUBaTh Pa3jINyune U CXOACTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NpEACTaBJIATh PC3YJIbTAThl PCUICHUA 3ada4u, SKCIICPUMCEHTA, UCCICAOBAHNA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opMarT BBICTYIUIEHHS € Y4YETOM 3ajad NPE3CHTAMH U
O0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBJIATH ILJIaH, QJITOPUTM pEIICHUs 3aJaud, BBIOMpPATh COCOO0 pelieHUs ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh U KOPPEKTHUPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIIHK.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMH TI03HABATENLHONW pE(IEKCHH Kak OCO3HAHHS COBEPIIAEMBIX
JeMCTBUI M MBICIMTENbHBIX IPOLIECCOB, UX PE3YJIBTATOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOIIECCa U pPe3yiIbTaTa PEeIIeHUsI MaTEMaTUYECKOH 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPU PELICHUM 3aJadd, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX 00OCTOSITENILCTB, JAHHBIX, HAMIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yjibTaTa ILEId U YCIOBUAM, OOBSCHITH HPUYUHBI
JOCTMDKEHUSI WJIM HEJOCTH)KEHUS DPEe3yJIbTaTOB JESTEIbHOCTH, HaXOAUTh OMIMOKY, JaBaThb
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATb U UCTIOJIb30BaTh IPEUMYIIIECTBA KOMaHHOW U UHIMBUYaIbHOU pabOTHI pU
peleHnH y4eOHBIX 3a7ay, NPUHUMATh L€Jdb COBMECTHOM JEeATENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, pacipeessTh BUIbI pPabOT, TOTOBApUBATHCS, 00CYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBAaTh B IPYNINOBLIX (hopMax paboThl (00CykeHUs, 0OMEH MHEHHUH, «MO3TOBBIE
IITYPMBI» U WHBIE), BBIIOJHATH CBOI YacTh pabOThl U KOOPAMHMPOBATH CBOU JIEHCTBHS C
OpYTMMH YJIeHaMH KOMAaH/[Ibl, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJja B OOLIMN MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy 10 ky1acca o0yyaromuicss HAyYUuTCs:

e cBOOOJHO ONEPHUPOBATH OCHOBHBIMH MOHATUSAMHU CTEPEOMETPHHU NP PEIICHUN 337124
Y TIPOBEACHUH MaTEMaTHUYECKUX PaCCyKICHUII;

® [IpUMEHATh AKCUOMBI CTEPEOMETPUM U CIEICTBUSA W3 HHUX IpPHU pEIICHUU
FEOMETPUUECKUX 3a7ay;

e Kjaccu(UUUPOBATh B3aUMHOE PACIOI0KEHUE MPSAMBIX B IPOCTPAHCTBE, MJIOCKOCTEN
B IIPOCTPAHCTBE, NPSMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE;

e cBOOOJHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C YIJIaMH B IPOCTPAHCTBE: MEXKIY
HOPSMBIMU B IPOCTPAHCTBE, MEXKY NPSIMOM U MJIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH;



CBOOOJHO pacro3HaBaTh OCHOBHBIC BUIbl MHOTOTPAHHHUKOB (TIpHU3Ma, MUPAMHIA,
MPSIMOYTOJIBHBIN TTapajieenumnes, Kyo);

KJIACCU(UITUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCH(PUKAIUY;
CBOOOJHO OMEpPUPOBATH MOHATHSIMHE, CBS3aHHBIMU C CEYCHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH NAPAJLICNIbHOE, ICHTPAILHOE W OPTOTOHAIBHOE MPOCKTUPOBAHUE DUTYD
Ha IJIOCKOCTb, BBIMIOJIHATH H300paKEHUsST PUTYp Ha TUIOCKOCTH;

CTPOUTH CEUYCHHUSI MHOTOTPAaHHUKOB Pa3IMYHBIMHA METO/IaMH, BBITIOTHSTH (BBIHOCHBIC)
TUTOCKHE YEePTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BUJ CBEPXY, COOKY,
CHH3Y;

BBIUMCIIATH TUIOIIATU TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma, MHpaMUja),
TEOMETPHUYCCKHX TeJl C MPUMEHEHUEM (POpMYT;

CBOOOJTHO OIEPHUPOBATH IMOHITUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPHH, IEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOJTHO OTIEPHPOBATH MOHATHSIMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOPJIMHATAM
B IIPOCTPAHCTRBE;

BBITIOJHSATH JICHCTBUS HAJI BEKTOPAMH,

pemarh 3aJa4u Ha J0Ka3aTelIbCTBO MATEMATUYECKUX OTHOIICHUH W HAXOXJICHUC
FCOMETPHUCCKUX BEJIIMYUH, TPUMCHSIS W3BECTHBIE METOJbI TMPH  PEIICHUU
MaTeMaTHYECKUX 33]1a4 TIOBBIIIEHHOTO M BEICOKOTO YPOBHSI CIIOXKHOCTH;

NPUMEHSTh  MPOCTCUIINE  TPOrpaMMHBIC  CpPeICTBA W DJJICKTPOHHO-
KOMMYHHKAITHOHHBIC CHCTEMBI IIPH PEIICHUN CTEPEOMETPUICCKHX 33134,
U3BIIEKaTh,  MpeoOpa3oBbIBATH W HMHTEPHPETHUPOBATH  MHPOpPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (HUTypax, MPeACTaBICHHYI0 Ha uYepTekax U
PHUCYHKAX;

NPUMEHSTh TONydYeHHbIe 3HAHUS HAa NPAKTHKE: CPaBHUBATh M aHAIU3HPOBATh
peaIbHBIE CUTYAIUH, IPUMEHSTh U3YYCHHBIC TIOHATHS B TIPOIIECCE MMOUCKA PEIICHUS
MaTeMaTHU4ecku CcQOpPMYIMPOBAHHOW TPOOIEMBI, MOJIEIHUPOBATh  pealbHbBIE
CUTyalldd Ha S3BIKE TEOMETPHH, WCCIICIOBaTh TIOCTPOSHHBIC MOJCITH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHITHI U TeopeM, ammnapara anreOpsl, pemaTh
MPAKTUYECKHE 3aJ1a4H, CBSI3aHHBIC C HAXOXKJCHHEM I€OMETPHUSCKHUX BEIIMYNH;
UMETh TMPEACTABIEHUSI 00 OCHOBHBIX dTalax pPa3BUTHUS T'€OMETPUU KaK COCTaBHOM
yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHUH.

K xoniy 11 kiacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO OTNIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C IMJIMHAPUIECKON, KOHHYECKOH
U cheprueckoil MOBEPXHOCTAMH, OOBSICHATH CIOCOOBI MOTYyYSHHUS;

OTIEPHPOBATH OHSATHSIMH, CBI3aHHBIMHU C TEJaMHU BPALICHUS: IMIHHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTh Teja BpaleHus (LUIMHAP, KOHYC, cepa u map) 1 00bSICHATH CIIOCOOBI
MOJIyYEHHUs Tell BPaIlleHUs;

KJIacCU(UITUPOBATh B3aUMHOE PACIIONIONKEHHE CEephl U TUIOCKOCTH;

BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TENl BpamleHHs, 0OBEMBI U
TUTOIIAH TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHHS, TEOMETPHUIECKUX TEIl C
npUMeHeHHEM (OpMYIT;

CBOOOIHO OTIEPUPOBATH MTOHATHSIMH, CBSI3aHHBIMU ¢ KOMOMHALIMSIMH TEJ BPAICHHUS 1
MHOT'OT'PaHHHKOB: MHOTOT'PAaHHHK, BIIMCAHHBIH B cepy U ONMUCAHHBIN OKOJIO CEpHI,
cdepa, BIMCAHHAS B MHOTOI'PAHHUK HJIM TEJIO BPAIICHMUS;

BBIYUCIISATH COOTHOILEHHUSI MEXAY IUIOIAASMU IOBEpXHOCTEH U 00BbEMaMu
MOJOOHBIX TEII;



n300pakaTh M3ydaemble (DUTYpBI, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKU M3
PHUCYHKOB NPOCTBIX 00BEMHBIX (UIYp: BUJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUs
TEJ BpAIllCHHUS;

U3BJEKaTb,  MHTEPIPETUPOBaTbH M  NpeoOpa3oBbIBaTh  HUHGOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (DUTIYypax, MPEACTaBICHHYIO HAa 4YepTeXax MU
pPHUCYHKax;

CcBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPALK HaJl BEKTOpaMH;

3aJ]aBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOI CHCTEME KOOP/NHAT;

pelmarb IeOMETPUUYECKUE 3aJlaud Ha BBIUUCIEHHE YIVIOB MEXAY MpsAMbIMH U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUM OT TOYKM 10 IUIOCKOCTH, B LI€JIOM, Ha
IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A [P PELICHUH;

CBOOOJIHO ONEPHUPOBATH MOHATHSMHU, CBSI3aHHBIMHM C JIBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOIICTBA ABHKCHUM;

BBINOJIHATh M300paK€HUsT MHOTOTPAHHUKOB M TeJl BpallleHUs MpHU HapajliedbHOM
nepeHoce, eHTPAIbHONH CUMMETPHH, 3epKaIbHON CUMMETPUH, IPU TIOBOPOTE BOKPYT
psSMOii, TpeoOpa3oBaHus MOA00HS;

CTPOUTH CEYEHHUS MHOIOIPDAaHHMKOB M TeJI BpallleHHs: CEeYeHHMs LWIMHIpA
(mapajulelbHO W NEPHEHJIUKYJISPHO OCH), CEYEHHs KoHyca (mapajuielbHble
OCHOBAHUIO U POXOSIINE Yepe3 BEPILINHY), CEUEHHUS 11apa;

UCIOJIb30BaTh METOJIbl NOCTPOCHMS CEUEHUI: METOJ CJIEI0B, METOJ BHYTPEHHEIO
IPOEKTUPOBAHUS, METO]] IIEPEHOCA CEeKYILEeH IMII0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHHUS;

IPUMEHSTh TeoMeTpuyeckue (axkThl A pelIeHHs CTEpeOMETPUYECKHX 3ajad,
IIpeoJIaratoiuX HECKOJIbKO LIAroB PELIeHMs], €CJIM YCIOBHS IPUMEHEHHUS 3ajaHbl
B SIBHOU M HESIBHOU (hopMme;

pemarh 3aJa4d Ha J0Ka3aTelIbCTBO MAaTEMATUYECKUX OTHOIIEHUN U HaXOXJACHUE
TEOMETPUUYECKUX BEJINYUH;

IPUMEHSTh POrPaMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PEIICHUN CTEPEOMETPUUECKHX 3a/1aY;

IPUMEHATH IIOJIYYECHHBIE 3HAaHUS Ha IPAaKTUKE: CpPaBHUBATh, aHAJIW3UPOBaThb U
OLICHMBATh pPEAJbHBIE CUTYyallUd, INPUMEHATh W3YYEHHBIE IIOHATHS, TEOPEMBI,
CBOICTBa B TMpoIlecce IOMCKAa pElIeHUs MaTreMaTH4ecKH Cc(hOpMYyJIHPOBAHHON
po0JIeMbl, MOJICTUPOBATh PealbHbIe CUTYallUH Ha SI3bIKE T€OMETPHH, UCCIIEJOBATh
MIOCTPOCHHBIE MOJENIU C HCIIOJIb30BAHUEM TI'€OMETPUYECKHX MOHITUH U TEOpeEM,
ammapara aiaredpsl, pemarb NpakTHUYECKHe 3a/1auM, CBA3aHHBIE C HAXOXKICHHUEM
F€OMETPUUYECKUX BEJIIUYUH;

UMETh NPEACTaBICHUsI 00 OCHOBHBIX 3Tamax pPa3BUTHS M€OMETPUH KaK COCTAaBHOU
qacTH (QpyHIaMeHTa pa3BUTHS TEXHOJIOTH.
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TemaTn4yeckoe nuiannposanne paspadorannoe no PI'OC rperpero noxkosaeHus

10 kaace, 102 yaca, mo 3 4yaca B HemeJdI0

Pasnen KoimuecTBo HOP (uudposbie oOpazoBare/bHbIE
4acoB pecypchi)
Beenenue B
CTEPEOMETPHIO 23 https://www.yaklass.ru/p/geometria#program-
10-klass
B3anmuoe ;
https://www.yaklass.ru/p/geometria#program-
pacmojoxKeHue mpsMbix 6
10-klass
B IPOCTPAHCTBE
[TapannenpHOCTH https://www.yaklass.ru/p/geometria#program-
MPSIMBIX U IIJIOCKOCTEHN B 8 10-klass
MPOCTPAHCTBE
[IeprieHAMKyYIAPHOCTH https://www.yaklass.ru/p/geometria#iprogram-
IOpPSMBIX U IUIOCKOCTEH B 25 10-klass
MIPOCTPAHCTBE
https://www.yaklass.ru/p/geometriattprogram-
VYTl ¥ paccTosHUA
16 10-klass
https://www.yaklass.ru/p/geometriattprogram-
MHororpanHuku
7 10-klass
Bexrops! B https://www.yaklass.ru/p/geometria#tprogram-
MIPOCTPAHCTBE 12 10-klass
IToBTOpEHME, https://www.yaklass.ru/p/geometria#tprogram-
00001eHune u 5 10-klass
CHCTEMaTH3aINsI 3HAaHUH
Hroro
102

11


https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-      10-klass
https://www.yaklass.ru/p/geometria#program-      10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass

TemaTuyeckoe nuiannposanue paspadoransoe no ®I'OC Tperbero noxojaeHust

11 kamace, 102 yaca, mo 3 4yaca B HemeJdI0

Paszpnen KoimuecTBo HOP (uudposrie o6pa3oBaTe/ibHbIE
4acoB pecypchi)
https://www.yaklass.ru/p/geometria##program-
AHaMTHYECKas TEOMETPUS
15 11-klass
https://www.yaklass.ru/p/geometria#program-
[ToBTOpenue, o0obOImICHNE U
. 15 11-klass
cucTreMaTu3alus 3HaHu| ==Tsesd
.. https://www.yaklass.ru eometriattprogram-
O0BEM MHOTOTpaHHUKA ps:/1 Y /p/g —
17 11-klass
https://www.yaklass.ru eometriattprogram-
Tena BpameHms ps:// y /[p/g prog
24 11-klass
https://www.yaklass.ru/p/geometriatprogram-
[lnomaau MOBEPXHOCTH U
g 9 11-klass
00BEMBI KPYTJIBIX TEII =T
https://www.yaklass.ru/p/geometriatprogram-
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