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[NOACHUTEJIBHASA 3AIINCKA

['eomerpust sBisseTcsl OJHMM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro OOLIero
0o0pa3oBaHus, TaK Kak 00ecleunBaeT BO3MOKHOCTh U3y4EHUs JUCLUIUINH €CTECTBEHHO-HAY4YHOU
HaMpaBIEHHOCTH W MNPEAMETOB TI'yMaHHUTapHOro mukia. IlockosibKy Jornyeckoe MbILIUICHHE,
dopmupyeMoe MpU HM3yYECHUMHM OOY4YalOLUIMMHCA IOHSATUHHBIX OCHOB TI'E€OMETPUH, NpHU
JIOKa3aTeIbCTBE TEOPEM M IIOCTPOEHHM LEMOYKH JIOTHUECKUX YTBEP)KICHUH NpU peIIeHUU
reOMETPUYECKUX 3a7ay, yMEHHE BBIIBUIaTh W ONPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCIIOJB3YIOTCSl TPU PELICHUHU 33/aY €CTECTBEHHO-HAyYHOI'O LUKJA, B YACTHOCTH (PU3UYECKUX
3aj1a4.

[lenb ocBoeHMs mporpammbl yueOHOro kypca «l'eomerpusi» Ha yriyOJI€HHOM YPOBHE —
pa3sBUTHE HHIUBUAYAJIBHBIX CIIOCOOHOCTEH OOYdYalOUIMXCS MpH H3yYEeHHUH TE€OMETPHUH, Kak
COCTABIJIAIIOLICH MpenMeTHON obnactu «Martematuka W HMH(POpPMAaTHKa» dYepe3 oOecreyeHue
BO3MOXKHOCTH NPUOOpETEHHs] W MCIOIb30BaHUs Oojiee TTyOOKMX TeOMETPUYECKHX 3HAHUU WU
NecTBUH, cenu(UYHBIX T€OMETPUH, U HEOOXOAWMBIX Ui YCIEUIIHOTO MPO(heCCHOHAIBLHOTO
00pa30BaHUsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMH 3a/ladyaMH Kypca F€OMETPHUM Ha YIIIyOJIEHHOM YpOBHE, pPaCIIMPSIOLIUMU
U YCUJIMBAIOLIMMU Kypc 0a30BOr0 YPOBHS, SBJISIOTCS: pacCIIMpPEHUE IPEICTaBICHUS O TEOMETPUN
KaK 4aCTH MUPOBOU KYJIbTYpPbI U
(GopMHUpOBaHKHE OCO3HAHMSI B3aWMOCBSI3M F€OMETPUHM C OKPYKAIOLIUM MHUPOM; (pOpMUPOBaHUE
NPECTaBICHNUS O TMPOCTPAHCTBEHHBIX (PUTYypaxX KaK O BaKHEHIINX MATeMaTHUYECKUX MOJEIAX,
NO3BOJIAIOIIMX OINKCHIBATH M M3ydaThb pa3HbIE SBJICHUS OKPYXAlOLIEro MHUpa, 3HAHUE
MOHATUIHOTO armapara o pa3iaeiny
«CtepeomeTpus» yd4eOHOTO Kypca T€OMETpUN;

¢dopMHpOBaHNE YMEHHS BIIaIETh OCHOBHBIMH MTOHATHSIMH O TIPOCTPAHCTBEHHBIX (UTYpax U
UX OCHOBHBIMH CBOICTBaMH, 3HaHUE TeopeM, (OpMYyJT M yMEHHE WX TPHUMEHSATh, YMEHHUS
JIOKa3bIBaThb TEOPEMbl U HAXOJUTh HECTaHJAPTHBIE CIOCOOBI pelleHus 3anad; GopMHUpOBaHHE
YMEHMsI paclo3HaBaThb Ha 4YEPTEkKax, MOJEISAX U B pealbHOM MHUpPE MHOTOTPaHHMKH WU Tela
BpallleHUsl, KOHCTPYHUpOBaTh TEOMETpUUYECKHE  MOoAenu; (GOopMUpOBAaHHME  IOHUMAHUS
BO3MOXXHOCTH aKCHOMATHYECKOT0 TIOCTPOCHUS MaTeMaTH4YecKuX Teopui, (opMHUpOBaHUE
NOHMMAHUSA pOJIM AaKCUOMAaTHKU IpH TNPOBEACHUU pACCYXACHUN; (QOpMHpOBAHUE YMEHUs
BJIQ/IETh METOJAMH JI0OKA3aTEIbCTB U AITOPUTMOB PEIICHUS, YMEHUS UX MPUMEHATh, IPOBOJIUTH
JIOKa3aTeNbHbIE DPACCY)KJIEHUST B XOJ€ pElICHHUS CTEPeOMETPUUYECKHUX 3aJad M 3ajad ¢
MPAKTUYECKUM COZepKaHUEM, (OPMUPOBAHUE TIPECTABICHUS O HEOOXOJUMOCTH JJOKA3aTeIbCTB
npu OOOCHOBAaHMM MaTeMaTHUYECKUX YTBEPXKIACHUM U pPOJIM aKCHOMAaTHMKU B IMPOBEACHUU
JNENYKTUBHBIX PpAcCyXJEHHMH; pa3BUTHE U COBEPLICHCTBOBAHME WHTEJUIEKTYAJIbHBIX W
TBOPUYECKUX CIOCOOHOCTEH 00ydarolmuxcs, NO3HABaTeIbHOM aKTMBHOCTH, MCCIIEAOBATEIbCKUX
YMEHMM, KPUTHUUYHOCTH MBILIUICHHUS, HHTEpeca K H3YYEHHMIO TeoMeTpuH; (HopMHpoOBaHUE
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, PEJIEBAaHTHOW I'€OMETPUU: YMEHHUS PAClO3HABATh MPOSBIEHUS
FeOMETPUUYECKUX MOHITUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peabHBIX )KU3HEHHBIX CUTYaIUsIX U
IpPU U3YYEHUU APYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH,
MOJIEJIMPOBAHUS PEaJbHBIX CHUTYallMi, NCCIEeIOBaHUS TOCTPOEHHBIX MOJIENEN, MHTEepIpeTalun
MOJIyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMU COJIEpKATEITBFHBIMH JIMHUSMHU yueOHOTO Kypca «I'eomerpus» B 10—11 kmaccax
apnsatoTes: «[IpsiMble UM MIIOCKOCTH B MPOCTpAaHCTBE», «MHOrorpaHHukm», «Tena BpaleHUs»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BHIKEHUS B IPOCTPAHCTBEY.



ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMEThb ONEPUPOBATH MOHATHIMUY,
pENeBaHTHBIMU T€OMETPHUH Ha yriryOone¢HHOM ypoBHe oOyueHust B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Y4E€OHOro Kypca, a (OpMHUpPOBAHHE JOTMUYECKHX YMEHUU
pacripenieniieTcsi HE TOJBKO IO COAEP)KATENbHBIM JIMHHUSIM, HO W IO TOAaM OOydeHus.
Conepxanne  00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yabTaTaM OCBOCHHSA
@DenepanbHOil paboyeil MporpaMMBbl, pacrpeneEHHBIM 110 TOAaM 00y4eHUs, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIIpOCaM OO0ydYaroluecs
oOpalanuch HEOAHOKPATHO. OTO IO3BOJISIET OPraHM30BaTh OBJIAJICHHUE TIE€OMETPUYECKUMU
HNOHATUSAMHM M HaBbIKAMU IIOCJIEIOBATENBHO M IOCTYNATENIBHO, C COOJIOJEHMEM IPUHIMIA
IIPEEMCTBEHHOCTH, a HOBbI€ 3HAHMS BKIIOYAaTh B OOLIYI0 CHCTEMY TIE€OMETPUUYECKHX
IpEeJCTaBICHUN 00ydJaroLIUXCsl, PaclIMpsis U yriayouss e€, oOpa3ys NpOUYHblE MHOKECTBEHHBIE
CBSI3H.

Ilepexon K U3y4E€HUIO T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE I103BOJISET:

co3naTh YCIOBHS Uit JudQepeHIranud oO0ydeHUs, IMOCTPOCHUS WHINBUIYaJIbHBIX
0o0pa3oBaTeNbHbIX IpPOrpaMM, OO0ECHeunuTh YIIIYyOJIEHHOE H3y4eHHE TIeOMETPUM  Kak
cocraBisitolieil  ydyeOHoro mpeamera «Maremaruka»; TOATOTOBUTh OOy4aromuxcs K
IPOJIOJDKCHUIO M3YYEHHUS MaTeMaTHKU ¢ y4€ToM BbIOOpa Oynmymieil mpodeccuu, obecrieunBast
MIPEEMCTBEHHOCTh MEXKIY OOITUM | MPO(eCCHOHATBHBIM 00pa30BaHHUEM.

Ha usyuenue yueOHoro kypca «l'eomerpusi» Ha yriyOonéHHOM ypoBHe oTBoauTcs 204
yaca: B 10 kitacce — 102 gaca (3 yaca B Heneno), B 11 kiacce — 102 yvaca (3 yaca B Heeno).

COAEPKXAHUE OBYUYEHUSA

10 KUIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHSITUSI CTEPEOMETPUU. TOouKa, mpsiMasi, TIIOCKOCTh, MPOCTPAHCTBO. [loHsTHE
00 aKCMOMATHYE€CKOM MOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3aumHoe pacrnoniokeHre NpsSMbIX B NMPOCTPAHCTBE: MEPECEKAIOIINECs, MapalliebHbIE U
cKpenuBaroIuecs npsiMpie. [Ipu3Haku ckpenuBarmuxcs npsamMeix. [lapamienbHOCTh TPSIMBIX U
TJIOCKOCTEW B MPOCTPAHCTBE: MapayljieIbHBIE MPSIMbIE B MPOCTPAHCTBE, MaPALIETBHOCTh TPEX
NpsIMBIX, TMapajUIeTbHOCTh TpsIMOM W TwiockocTtu. [lapamiensHoe W LEHTpalIbHOE
MPOEKTUPOBaHME, n300paxenue Guryp. OCHOBHBIE CBOWCTBA MapaiIeIbHOTO TPOESKTHPOBAHUS.
N3o0pakenune Guryp B mapajuieIbHOW MPOEKIUU. YTJIbI C COHAMPABICHHBIMA CTOPOHAMHU, YTOJI
MEXIy TPSIMBIMH B TIpoCTpaHCTBE. [lapaiienbHOCTh TIOCKOCTEH: MapajuiebHbIE MIIOCKOCTH,
CBOMCTBA MapaJlIebHBIX TUIOCKOcTed. [IpocTeiime npocTpancTBEHHBIE (PUTYPHI HA TIIOCKOCTH:
TeTpad’/p, Napajuiesenunel, IOCTPOEHUE CEUEHHI.

[lepneHaAUKYISIPHOCT,  TIPSIMOM W TUIOCKOCTHU:  TEPIEHIUKYISPHBIE TMpsSMbIE B
MPOCTPAHCTBE, TIPSIMbIE TapaJIebHBIE W TMEPHNEHIUKYJSIPHBIE K IUIOCKOCTH, TPH3HAK
MEePIEHANKYISIPHOCTH TIPSMOM M TUIOCKOCTH, TEOPEMa O TIPSAMOI EPIEHANKYISIPHOMN TIIOCKOCTH.
OpTtoronanpHOE MpOEKTHpOBaHUE. [lepneHANKYNIsIp U HAKJIOHHBIE: PACCTOSHHE OT TOYKH IO
MJIOCKOCTH, PAacCTOSIHUE OT TPSIMOM J0 TIIIOCKOCTH, TPOEKIHs (UTypbl Ha TUIOCKOCTD.
[lepneHAMKYISIPHOCTD TJIOCKOCTEH: MPU3HAK NEPHEHANKYISIPHOCTH IBYX IUIOocKocTel. Teopema
0 TPEX MEPHEeHIUKYIAPaX.

Vribl B IpOCTPaHCTBE: YTOd MEXAY MPSMOM U MJIOCKOCThIO, ABYTPAHHBIN YroJl, TUHEHHBII
yroia JByrpaHHoro yria. TpéxrpaHHbli U MHOrorpaHHble yribl. CBOMCTBA MJIOCKHX YIJIOB



MHOTOrpaHtoro yria. CBOMCTBa MJIOCKMX M JABYTPAHHBIX YIJIOB TPEXTPAaHHOTO yria. Teopemsl
KOCHMHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIIa.

MHOrorpaHHuKH

Buael MHOTOrpaHHUKOB, pa3BépTka MHororpaHHuka. [Ipusma: nN-yrojpHas mnpusma,

npsiMasi 1 HakJOHHAs MpU3Mbl, OOKOBas M MOJIHAS MOBEPXHOCTH Npu3Mel. [lapamnenenunen,
MPSIMOYTOJIBHBIN Mapajieenure]] 1 ero CBONCTRA.
Kparyaitimme mytu Ha mOBEpXHOCTH MHororpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopema [Iudaropa. Ilupamuaa: N-yroiapHas nupamujia, NpaBuibHas U yCEUEHHAS MUPAMMUIBL.
CgoiicTBa pébep M OOKOBBIX TpaHEH NpPaBWIBHOM TMUpamMuibl. [IpaBuIbHBIE MHOTOTPAaHHUKH:
IpaBWibHAsg TpU3Ma M TMpaBUJIbHAs MNUPaMUIa, NpaBUIbHAsS TpEeYrojbHas MUpaMHulIa U
NpaBWIbHBIN TeTpasap, kyO. IlpencraBieHue o0 MNpaBUIIbHBIX MHOTOTPaHHHKAX: OKTadJIp,
JOJIEKa’IP U UKOCAdIP.

Brruncnenue 351eMeHTOB MHOTOTPAaHHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomaas 60koBoi
MOBEPXHOCTH U TIOJHOW MOBEPXHOCTU MPSIMOM MNPHU3MBI, IUIONIA/lb OCHOBAHUU, Teopema O
OOKOBOHM TMOBEPXHOCTH MpsMOW Tpu3Mbl. [lnomans OOKOBOI MOBEPXHOCTH U TOBEPXHOCTH
MPaBWJIbHON MUpaMUIbI, TEOpPEMa O IJIOIAAN YCEUEHHOM MUPaMUIbI.

CummeTpusi B HPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM MPaBUIIBHBIX MHOTOI'PaHHHKOB.
CummeTpusi B MpPaBWIBHOM MHOIOIPAHHUKE: CUMMETpHUsl Napajuieienuneaa, CUMMETpUs
MPABWJIBHBIX TPU3M, CHMMETPHS MPABUIBLHON MUPAMHU/IBL.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsiTHsI: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, AJTUHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUITMHEapHbIe, COHANpPAaBJIEHHbIE U TMPOTHUBOIIOJIOKHO HAIpPaBIEHHBIE BEKTOPHL. PaBeHCTBO
BEKTOpOB. [IefiCTBUS ¢ BEKTOpamH: CJIOXKEHHE U BBIUUTAHHUE BEKTOPOB, CyMMa HECKOJBbKHX
BEKTOPOB, YMHOKEHHUE BEKTOpA Ha yucio. CBOMCTBA CIIOkKEHUsI BEKTOPOB. CBOMCTBA YMHOKEHUS
BeKTOopa Ha uwncio. [loHsTHe KOMIUIaHApHBIE BEKTOphL. [IpM3HAK KOMIUIAHAPHOCTH TPEX
BekTOpoB. llpaBuno mnapamnenenunena. Teopema O pas3ioKEHUM BEKTOpa MO TPEM
HEKOMIUIaHApHBIM ~ BekTOpaM. [IpsMoyronbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsi3b MEXIy KOOPJMHATAMHM BEKTOpa M KOOpPAMHATAMHU TOYEK. YTOI
Mexay BekTopamu. CKaJsipHOE MPOU3BEICHNE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHATHSA: UMAMHApUYECKAas IOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, cdepuyeckas
MIOBEPXHOCTh, OOpasyrolue mnoBepxHocTeil. Tenma BpalleHUs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. B3aumHoe pacronoxkeHue chepbl U INIOCKOCTH, KacaTesbHasi IIOCKOCTh K
cdepe. M300paxeHne Ten BpallleHUs Ha IuIockocTH. Pa3BépTka nunuHapa u konyca. CuMMeTpus
cdepsl U mapa.

O6bém. OcHoBHbBIE cBoOiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajenenunena 1 ciueacTsus u3 He€. OObEM NpsMONW W HAKIOHHOM NPU3MBI, IWIMHpA,
nupamMubl 1 KoHyca. O6bEM 1mapa 1 IapoBOro CErMEHTa.

KomOuHammu Ten BpalleHuss M MHOrOrpaHHHKOB. llpu3ma, BhnucaHHas B IMJIUHJD,
onucaHHasg okojo nwiMHapa. Ilepeceuenue cdepsl U mapa ¢ miockocthio. Kacanue mapa u
cdepsl mI0cKocThI0. [TOHATHE MHOTOTpaHHUKA, OITUCAHHOTO 0KOJIO cepsl, chepsl, BIMCAaHHON B
MHOTOT'PAaHHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH IMJIUHIApA, KOHYca, uomanb chepsl u eé vacreit. [logobue B
npoctparctBe. OTHomeHHMe 00BEMOB, IUJIOMIAJCH MOBEPXHOCTEH MOAOOHBIX  (UTyp.



[TpeoOpazoBanue momobus, romMoTeTHs. PemieHWe 3agady Ha TUIOCKOCTH C HCHOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue cedeHWid MHOTOTPAHHMKOB W TeNl BpALEHUS: CEUEHHUS I[WJIMHApA
(mapannenbHO M TMEPHeHIUKYISIPHO OCH), CEYeHUs KOHyca (mapajulelibHble OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpILINHY), CEUEHUs I1apa, METOAbl MOCTPOCHUS CEUCHHI: METOJ CIE/I0B,
METO]I BHYTPEHHETO MPOSKTUPOBAHUS, METOJ IEPEHOCA CEKYIEH TIIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpancTBe. Onepanuu HaJl BEKTOpaMu. BekTopHOe YMHO)KEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXeHHs. [IpsMoyronbHas cucTtemMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxkenue BekTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOJ MpH
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

JBMKeHHsI B POCTPAHCTBE

JBwxkenuss mnpoctpancTtBa. OrtoOpakeHus. JIBmkeHus W paBeHCTBO (uryp. OOmme
CBOICTBa ABW)XEHMI. Buabl NBIKEHUWIl: MapalleNbHbI MEpPeHoC, LEHTpajabHas CHUMMETpHs,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT MPSIMOH.

[TpeobpazoBanus nmomobus. [Ipsmas u cepa Ditnepa.
IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIIEI'O
OBPA3OBAHUSI

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaxnaHckoe BocnMTaHHe: CQOPMHUPOBAHHOCTh  TPAKIAHCKOM  TMO3HUIMH
oOydaromierocss Kak aKTHBHOTO W  OTBETCTBEHHOTO UJ€HA POCCHUHCKOro  OOIIecTBa,
MpEJCTaBICHHEe O MAaTEeMAaTHUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYD,
SBIICHUHN, TPOUEAYp TpaKIAHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHHE
B3aMMOJICHICTBOBATh C COIMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIUSIMH U
Ha3Ha4YeHHeM; 2) MNATPUOTHYECKOoe BOCHUTAHUE: C(HOPMUPOBAHHOCTh  POCCHIICKOM
TPaKJIAHCKOW MAEHTUYHOCTHU, YBAKEHHS K MPOIJIOMY M HACTOSILIEMY POCCHUICKONW MaTEMAaTUKH,
LIEHHOCTHOE OTHOIIEHWE K JOCTH)KEHUSIM POCCHMCKHX MAaTEMaTUKOB M  POCCUKCKOU
MaTE€MaTUYeCKOW IIKOJbI, UCIOIb30BAHUE ITUX JOCTUKEHUN B JIPYrUX HayKaX, TEXHOJIOTHSX,
cepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE: OCO3HAHUE TYXOBHBIX LIEHHOCTEH POCCUHCKOTO
Hapoza, chOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUS, dTHUECKOTO TMOBEJIEHUS, CBSI3aHHOTO C
MPaKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U JAESTENbHOCThIO YUEHOTO, OCOZHAHUE
JUYHOTO BKJaJa B IIOCTPOCHHWE YCTOHYMBOTO Oymymiero; 4)

3CTeTHYeCKOe BOCIINTAHME:

ACTETUYECKOE  OTHOIIEHHWE K  MHPY, BKIIOYAas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pElIeHUH, pacCyKIEHHH, BOCIHPUUMYHUBOCTh K
MAaTeMaTUYECKUM aCIeKTaM Pa3InyHbIX BUJOB UCKYCCTBA; 5) pu3nyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHITh MATEMAaTHUECKUE 3HAHUS B MHTEPECax 370POBOTO
u Oe3omacHOro o0Opasza KWU3HHW, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pPOBOE
nMUTaHue, cOaTaHCUPOBAHHBIM PEKUM 3aHITHI W OTABIXA, pEryispHas Qpu3nyeckas akTUBHOCTD ),
(GU3HYEeCKOe COBEPIIICHCTBOBAHUE TP 3aHATHUSIX CIIOPTUBHO-03JI0POBUTEIIBHON JEATEIHLHOCTHIO;
6) Tpy10BOE BOCIIMTAHME:



TOTOBHOCTh K TPYIy, OCO3HAHHE LIEHHOCTH TPYIOJIOOMS, HHTEpEC K Pa3IMYHbIM chepam
npoeCCUOHATIBHON JIEATETbHOCTH, CBS3aHHBIM C MAaTEMaTHKOW M €€ NMPHIOKEHHUSIMHU, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOP Oyaymiel mnpodeccun U peaiu30BBIBATH COOCTBEHHBIC
KU3HEHHbIC IUIaHBI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHHMIO H
camMo00pa30BaHUIO Ha MPOTHKEHUH BCEU KU3HHU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEUICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKOI HAIIPaBIEHHOCTH; 7) IKOJI0THYecKoe BOCTIMTAHHE:

C(OPMHPOBAHHOCTb  HKOJOTHYECKOM KYJIbTYypbl, IOHMMaHHE BIUSHUA COLUAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HAa COCTOSHHE IPUPOJHOM M COLMAIBHOM CpEnbl, OCO3HAHHE
rJ100aNbHOTO  XapakTepa  HKOJOTMYECKHX  IpoOjeM, OpHUeHTalus Ha  [PUMEHEHHe
MaTeMaTHYeCKUX 3HAHWMH Ul pelIeHus 3ajad B 00JIACTH OKpY»Karolled Cpelbl, IUIaHUPOBAaHHUE
IIOCTYIIKOB M OLIEHKM UX BO3MOXKHBIX IOCJIEICTBUN IJIsi OKPYXAroUIeW cpelpl; 8) HMeHHOCTH
HAY4YHOI'0 NMO3HAHUS: CHOPMUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH M OOLIECTBEHHOW NMPAKTUKU, TOHUMAHWE MAaTeMaTHYEeCKOM HayKH Kak
cepbl YeNOBEUECKOW MAEATENbHOCTH, 3TAalnoB €€ pa3BUTUS M 3HAYUMOCTHU Ui DPa3BUTHUSA
LMBUJIN3ALUH, OBJIAJICHUE SI3bIKOM MAaTEMATUKM M MaTEMaTHYECKON KYJIbTYpPOH KakK CpPEeICTBOM
MIO3HAHUS MHPA, TOTOBHOCTh OCYILECTBIATh IPOEKTHYIO M MCCIEA0BATEIbCKYIO IEATEIbHOCTD
WHIWBUAYAJIBHO U B IPYyIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YueOHbIe NeiicTBUs ba3oBble jioruyeckue 1eiicTBUSA:

BBISIBJIATD U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKA MATEMATUUECKIX OOBEKTOB,

TOHSTHH, OTHONIICHUH  MEXIYy NOHITHSIMH, (OPMYIUPOBATH OMPECIICHUS

MOHATHIA, YCTaHABINBATH CYIICCTBCHHBIN MPU3HAK K1accU(DHUKAIIK, OCHOBAHUS TSI 0000IICHUS

Y CpaBHEHUS, KPUTEPUHU ITPOBOJMMOTO aHAIN3a; BOCIIPUHUMATh,  (POPMYJIUPOBATH u

npeoOpa3oBHIBATH CYXKJIEHUS: YTBEPAUTENBHBIE U OTPUIATEIbHbBIC, EAUHUYHbIE,

YaCTHBIC U 00IIME, YCIOBHBIC; BBISBIATh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U

MPOTUBOpEYUs B (paKTax, TaHHBIX, HAOTIOJCHUAX U YTBEPKACHUSX, IPEJIaraTh KpUTCPUH IJIs

BBISBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMI; IEIATh BHIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB

JIOTUKH, JETYKTUBHBIX U

VHIYKTUBHBIX YMO3AKJIIOUECHUH, YMO3AKIIOUECHUN [0 AHAJIOTMHU; MPOBOJUTH CAMOCTOATEIBHO

JIOKa3aTeNbCTBA MaTEMaTHYECKHX YTBEPKIEHUH (TMpsMble U OT MPOTHUBHOTO), BBICTPaWBATH

apryMeHTalllI0, TPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS

U BBIBOJIBI; BBIOMpaTh CIOCOO peleHus yueOHOW 3ahauu (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB

pelieHus, BbIOMpaTh HamboNee TMOAXOASAIIMKA C Y4ETOM CaMOCTOSTENbHO BBIIEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBaTelbCKHE JeiiCTBHS:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEOBATEILCKUNA MHCTPYMEHT MO3HAHUS, (DOPMYIUPOBATH
BONPOCHI, (DUKCHPYIOMIME MPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HCKOMOE U JaHHOE,
dbopMUpOBaTH  TUMOTE3Yy, AapryMEHTUPOBATh CBOK  TO3WIMIO, MHEHHE, IPOBOJUTH
CaMOCTOATEJIbHO  CIUIAHUPOBAHHBIM  DKCIEPUMEHT, HCCIEJOBAaHUE IO  YCTAHOBJIEHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OObEKTa, SBJICHHS, MPOIECCca, BBIABICHUIO 3aBUCHMOCTEH
MEXIy OO0BEKTaMH, SIBICHUSIMH, MPOIECCAMHU; CAMOCTOSITENHFHO (HOpMyIHUpOBaTh 0000IIEHUS U
BBIBOJIBI 1O  pe3yiabTaTaM MpPOBEAEHHOTO  HAOMIOJNEHUS, UCCIEJOBAHMs, OILICHHUBAThH
JIOCTOBEPHOCTh  TOMYYEHHBIX pE3YyJIbTaTOB, BBIBOAOB U 0000IIEHUI; MTPOrHO3HPOBATH
BO3MOXHOE Pa3BUTHUE MPOLECCA, a TAKKE BBIJIBUTATh



MPCAIIOJIOXKCHUA O €TO PAa3BUTHUHN B HOBBIX YCIIOBUSAX.

PatGora ¢ undopmaunmeii:

BBIABJIATH IIG(bI/ILII/ITbI I/IH(bOpMaI_[I/II/I, JaHHBIX, H606XOIII/IMLIX JJIA OTBETA Ha

BONPOC M JAJisl pelIeHUsl 3ajJaud; BbIOMpaTh MH(DOPMALMIO U3 UCTOYHUKOB Pa3IMUYHBIX THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(POPMAIMIO PA3JIUYHBIX BUAOB U
dbopM npeacTaBIeHUS; CTPYKTYPUPOBAaTh HH(POPMALIHIO, IPEACTABIATE €€ B pa3IN4HbIX hopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAAEKHOCTh HMHPOpPMAIMM IO CAMOCTOSTEIBbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMmyHukaTHBHBIC yHHBepcajbHble y4eOHble aelicTBUsi OOlieHMe: BOCIPUHUMATh U
(bopMyIHpOBaTh CYXJEHUS B COOTBETCTBUHU C YCJIOBUSMHU M IEISAMH OOIIEHHS, SCHO, TOYHO,
IrPaMOTHO BBIpaXXaThb CBOI TOYKY 3pEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS
[0 XOAY pEIIECHUs 3aJayd, KOMMEHTHPOBATh IOJYYEHHBIM pe3yibTar; B XoJe O0OCYXKIeHUus
3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI, pemaeMoil 3amaqu,
BbICKA3bIBaTh WJIEM, HAIlEJICHHbIE Ha IIOMCK pEILIEHUs, COMOCTaBISATh CBOM CYXKICHHUS C
CYKICHUSIMH JIPYIMX YYaCTHUKOB JAMAJIOra, OOHApyKMBATh Pa3jMuue M CXOJCTBO MO3ULIUH, B
KOPPEeKTHOH (popme hopMyIHpOBATh PA3HOTIACHS, CBOU BO3PAKECHUS; IPEACTABISITH PE3YIbTAThI
peleHus 3a1a4m, SKCIIEPUMEHTa, UCCIIEIOBAaHUs, TIPOEKTA, CAMOCTOSTENILHO BHIOMpATh (popmar
BBICTYIUIEHHUS C Y4ETOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTEN ay TMTOPUH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe eiicTBusa CaMoopranuzanus:

COCTaBJIATh IUIaH, aJTOPUTM pElIeHUs 3aJayd, BbIOMpaTh CrOCO0 pelleHus ¢ y4€ToM
UMEIOLINXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTb U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HAaBbIKAMU IO3HABATEIbHOW peQUIEKCHH KaK OCO3HaHUS COBEpLIAEMbIX NEHCTBUI
U MBICIUTENBHBIX MPOLECCOB, HX Ppe3ylbTaTOB, BIAAETh CIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTpPOJISl Tpollecca M pe3ynbTara pelIeHUus MaTeMaTHMYecKOM 3ajJaud; TpeABHAETh
TPYAHOCTH, KOTOpbIE€ MOTYT BO3HUKHYTb IpPU PELICHUM 3a/ayd, BHOCUTb KOPPEKTHBBHI B
JIeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HaWJEHHBIX OLIMOOK, BBISBICHHBIX
TPYJHOCTEH; OLEHUBATh COOTBETCTBUE pE3yJbTaTa LEIH M YCIOBHSIM, OOBSCHATH MPUUUHBI
JOCTHKEHUS WM HEAOCTH)KEHUSI pe3yJIbTaTOB J1€ATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLIEHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJLHOCTB: [MOHUMAaTh M MCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON M
WMHAMBUAYAJIIbHON pa0OThl MpH pELIeHUH Y4eOHBIX 3ajad, MPUHUMATh IeJb COBMECTHOM
JeSITeIbHOCTH, IUIAaHUPOBATh OPTraHM3allMI0 COBMECTHOM pabOThl, pacupeleisTh BUIbI padoT,
JIOTOBAPUBATHCS, OOCYKJIATh MPOIECC M PE3YJIbTaT palbOThl, 0000IIaTh MHEHHS HECKOIBKUX
JIOJIeH; yJacTBOBATh B TPYMMOBBIX (popmax paboThl (0OCYKIeHHs, 0OMEH MHEHHM, «MO3TOBBIC
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO YacThb PabOTHl U KOOPAMHHMPOBATH CBOM JIEHUCTBUS C
IpYTMMH 4JI€HaMHU KOMaH[bl, OIIEHMBATh KadeCTBO CBOEr0 BKJIa/Ja B OOIMIMHA MPOIYKT IO
KpUTEpUIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy 10 ky1acca o0yyaromuicss HAyYUuTCs:



CBOOOJHO OIEPHUPOBATH OCHOBHBIMU MOHATHUSMH CTEPEOMETPUM TPU PELICHHM 33Aad U
IIPOBEICHUN MaTEMAaTUYECKUX PACCYKACHUM;

IIPUMEHATH aKCUOMBI CTEPEOMETPUM U CIIEACTBHUS U3 HUX IIPU PEILICHUH I€OMETPUYECKUX
3az1ady;

KJaccu(uUUpoBaTh B3aMMHOE PACIOJOXKEHUE MPSIMbBIX B IPOCTPAHCTBE, IJIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO OIIEPUPOBATh MOHATUAMHU, CBA3AHHBIMU C yIJIaMH B IPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY IIPSIMOU U INIOCKOCTBIO;

CcBOOOJIHO ONEPUPOBATH MOHATHIMMU, CBSI3aHHBIMH C MHOI'OI'paHHUKAMU;



CBOOOIHO pacro3HaBaTh OCHOBHBIC BBl MHOTOI'PAaHHUKOB (TIpHU3Ma, MHPaMUAa,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

*  KiaccuuuupoBaTh MHOTOT'PaHHHKH, BbIOMpast OCHOBAaHMA  JUIA
KJIaCCU(UKALINY;

* CcBOOOJHO ONEPHPOBATH MOHSATHIMH, CBSI3AHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

*  BBINOJHATH NapaJljIeNbHOE, IEHTPAJIbHOE M OPTOTOHAIBHOE MPOEKTHpOBaHHE (Uryp
Ha IJIOCKOCTb, BBIMTOJIHATH U300pakeHUs! (PUTyp Ha TUIOCKOCTH;

* CTPOWTbH CEUYEHHUS MHOTOTPAHHUKOB PA3IMYHBIMU METOJIAMH, BBIMOIHATEH (BHIHOCHBIE)
IUIOCKHE YEPTEXH W3 PHCYHKOB IPOCTHIX OOBEMHBIX (HUTyp: BUA CBEpXY, COOKY,
CHH3Y;

* BBIUMCIIATH IUIOMIAQJAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma, MUPaMUAA),
TE€OMETPUYECKUX TEJI C MPUMEHEHUEM (HopMyT;

¢ CcBOOOJHO OMEpPUPOBATH MOHATUSMHU: CHMMETPUS B TPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

*  cBOOOJHO ONEPUPOBATH MOHATHIMHU, COOTBETCTBYIOIMMH BEKTOPaM U KOOPAMHATAM B
POCTPAHCTBE;

*  BBINOJIHATH JICHCTBHSI HAJI BEKTOPAMH;

e pemarb 3aJadd Ha JIOKA3aTeNCTBO MAaTEMAaTHYECKHMX OTHOUICHWH WM HaXOXKICHHE
TEOMETPUYECKUX  BEJIMYMH, MPHUMEHSS HW3BECTHBIE METOABl IPH  PEIICHUH
MaTeMaTHYECKUX 33]a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIO)KHOCTH;

*  TPUMEHATH MMPOCTEHINNE MIPOTPAMMHBIE CPEACTBA M JIEKTPOHHOKOMMYHHKAIIMOHHBIE
CHCTEMBI ITPU PEIICHUH CTEPEOMETPUIECKHUX 33/1a4;

*  U3BJICKaTh, npeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH nH(bOpMAaIUIO 0
MPOCTPAHCTBEHHBIX T'E€OMETPHUECKUX (UTypax, MPEACTaBICHHYI0O Ha uepTekax H
PHUCYHKaX;

* [pPUMEHATH IIOJIyYEHHbIE 3HAHMA Ha TPAKTUKE: CpPaBHUBaTb M aHAJIU3UPOBAThH
peasbHble CUTYallMM, PUMEHATh W3YYEHHBbIE MOHATUS B MPOILECCe MOUCKA peIIeHUs
MaTeMaTHYeCKu CPOPMYIUPOBAHHONW MPOOIEMbI, MOJIEIUPOBATh PEallbHbIE CUTYAIMH
Ha S3bIKE TE€OMETPUH, MCCIEAO0BATh IOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
reOMETPUYECKUX TOHATUH M TeopeM, ammapara ajareOpbl, pemaTh NpaKTHYeCKHue
3aJ1a4u, CBSI3aHHbIE C HAXOXKAEHUEM FeOMETPUYECKUX BEJIYUNH;

* UMEThb MpPEJCTaBICHHs 00 OCHOBHBIX JTanax pa3BUTHS T€OMETPUU KaK COCTABHOM
qacTH (pyHAaMeHTa pa3BUTHsI TEXHOJIOTH.

K konny 11 kiiacca o0yyaromuiicss HAy4YUuTCS:

CBOOOJIHO OIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C LIMJIMHIPUYECKON, KOHMYECKON U
ceprudeckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

*  ONepHpOBaTh MOHATHSAMH, CBS3aHHBIMU C TEJaMM BpAIICHUS: LUIMHIPOM, KOHYCOM,
cdepoii u mapowm;

* pacro3HaBaTh Teja BpalleHus (LMIHHIP, KOHYC, cdepa U Iap) U OOBSICHATH CIIOCOOBI
MOJIyYEHHUs Tell BPaIlleHUs;

*  KJaccu(UUUpoBaTh B3aUMHOE PACHOJIOKEHHUE CPephl U TIIOCKOCTH;



BBIYUCIIATh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M Te€J BpalCHUs, OOBEMBI U
IUIOINAAM TOBEPXHOCTEHl MHOI'OIPAaHHUKOB M TeJ BPALIECHUS, FEOMETPUYECKUX TeJl C
IpUMEHEHHEM (OopMYII;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHM, CBI3aHHBIMH ¢ KOMOMHAIMSAMU TeJl BPAIICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAaHHUK, BIMCAHHBIA B cepy M OMUCAHHBIA OKOJIO chepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIYUCIISITH COOTHOLICHUSI MEX/Y IUIOMIAIMH TOBEPXHOCTEH U 00bEMaMU MOT0OHBIX
TEI;

n300paxarh HM3ydaeMble (UTYpHI, BBIIOJHATH (BBIHOCHBIC) IJIOCKHE YEPTEKU U3
PHCYHKOB MPOCTBIX 00BEMHBIX (pUTYp: BUJI CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS
TEJ BPAILCHHUS;

U3BJICKaTh,  MHTEPIPETUPOBATH M HIpeoOpa3oBbBaTh  HMHOpMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypaxX, MPEJCTABICHHYI0 Ha YepTeXax H
pPHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPIMHAT;

pemaTh TeOMETPUYECKHE 3aJadd Ha BBIYHMCICHHE YIJIOB MEXKAY HIPSIMBIMH U
IUTOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUNW OT TOYKH JIO IUIOCKOCTH, B IIEJIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHUN;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH, CBA3aHHBIMH C JBIDKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA ABHKCHH;

BBINOJIHATh HM300pa)XKEHUS] MHOTOTPAHHUKOB W TE€JN BpALCHUS NpU NapajuieIbHOM
HepeHoce, LEHTPAIbHON CUMMETPUH, 3€pPKaIbHONM CUMMETPUH, IIPU TOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYEHHMS MHOTOIPAaHHMKOB M TeJI BpALICHUS: CEYEHMs IWIMHApA
(mapasuienbHO M MEPIEeHAUKYISIPHO OCH), CEYeHUs KOHYca (MapaslielbHble OCHOBAaHHIO
U TIPOXO/JIAIIINE Yepe3 BEPILINHY), CEUEeHUS 11apa;

UCIMOJIb30BaTh METOABl MOCTPOCHMSI CEYEHHUH: METOJ| CIIEZOB, METOJ BHYTPEHHETO
POEKTHUPOBAHUS, METO]I TIEpeHOCa CEeKYIlEH MIOCKOCTH; 1I0Ka3bIBaTh T€OMETPUUYECKHE
YTBEP)KJICHHUS;

OPUMEHATh TeoMeTpUYecKre (aKThl s PpEeLIeHUs CTepeoOMEeTPUYEeCKHX 3ajad,
IpPENOoiaraoluX HECKOJIBKO LIaroB PelIeHUs, €ClIH YCIOBHUS MPUMEHEHUs 3aJlaHbl B
SBHOW U HESIBHOU (hopMme;

pemiaTth 3aJjauyd Ha JI0OKa3aTeNbCTBO MAaTE€MaTHMYECKMX OTHOLIEHHH M HaxXOXKAECHUe
reOMEeTPUYECKUX BEJTHYUNH;

OPUMEHATh MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI
IPU PELICHUH CTEPEOMETPHUECKUX 3ajiay;

OPUMEHATh TOJYYEeHHBbIE 3HAHMS Ha MPAKTUKE: CpaBHHUBATh, AHAIM3UPOBATH H
OLIEHUBATh peasibHble CUTYalluH, IPUMEHSITh U3YYEeHHbIE IOHATHUS, TEOPEMBI, CBOHCTBA
B TIIpollecce IMOMCKAa pEUIeHHUs MaTeMaTHYecKd Cc(HOpMyTUpOBaHHON MpoOIeMBl,
MOJIENIUPOBATh peajbHbIE CUTYyalluH Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh MOCTPOCHHbIE
MOJIENIM C UCTIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATHI M TeopeM, ammapara aareopsl,
peuaTh NpakKTUYECKHE 33]auH, CBA3aHHBIE C HAXO0XK/IEHUEM I€OMETPUUYECKHUX BEJTUYNH;



* HMETh MpEeJACTaBICHHs] 00 OCHOBHBIX 3Tallax Pa3BUTHUS T€OMETPUH KaK COCTaBHOMN
yacTu (pyHAaMeHTa Pa3BUTHUS TEXHOJIOTUH.
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MIPOBEICHUH
MaTeMaTUYECKUX
pacCyXIeHHUI;

KonTponbnas
pabora

Bzanmuoe
pacIoiokKEHNE
HpSIMI)IX B
MIPOCTPAHCTBE

POII
https://resh.edu.ru/

KJIacCU(UIUPOBAThH
B3aUMHOE
pacnoioKeHue
MIPSIMBIX B
MIPOCTPAHCTBE,
MJIOCKOCTEH B
MIPOCTPAHCTBE,
MIPSIMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE;

KoHnTponbHas
pabota 3auér



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[TapannensHOCTH POII kinaccuduupoBath | KoHTposbHas
OPSAMBIX U https://resh.edu.ru/ | B3ammuoe pabota 3auér
TJIOCKOCTEN B pacnonoxeHune
IIPOCTPAHCTBE MPSIMBIX B

IIPOCTPAHCTBE,

IJIOCKOCTEH B
MIPOCTPAHCTBE,
MPSIMBIX U
IJIOCKOCTEN B
MIPOCTPAHCTBE; -
c¢BOOOIHO
ONepUpPOBATH
MOHSATUSIMH,
CBSI3aHHBIMH C
yrilaMu B
MPOCTPAHCTBE:
MEXy MPSIMbIMU B
MPOCTPAHCTBE,
MEXIy NPSMOU U
IUIOCKOCTBIO;
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MHoOrorpaHHuku

POII
https://resh.edu.ru/

*  cB0OOONIHO
OIIepUPOBAThH
MOHATUSMH,
CBSI3aHHBIMHU C
MHOTOTPaHHUKAMH;
e cBOOOOHO
pacrno3HaBarb
OCHOBHBIE BUJIbI
MHOTOI'PaHHUKOB
(mpu3ma, nupamuaa,
MPSIMOYTOJIbHBIN
napasJiesienumne],
Ky0);

.

KJIaCCU(PUITU
poBaTh
MHOTOI'PaHHHKH,
BbIOMpast

Konrtposnbnas
pabora 3auér
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OCHOBaHUS JJIsI
KJIacCU(PUKAIIVH;
*  cBOOONIHO
OIIePUPOBATH
MOHSATHUSIMH,
CBSI3AHHBIMHU C
CeUeHUEM
MHOTOTPaHHUKOB
TUIOCKOCTBIO;

*  BBINOJHATH
napaieNbHOe,
IEHTPATBLHOE U
OpPTOTOHAJILHOE
MPOSKTUPOBAHUE
¢buryp Ha
IJIOCKOCT,
BBIMOJIHATH
M300paKeHUs
¢buryp Ha
MJIOCKOCTH;

*  CTPOUTH
ceueHus
MHOTOTPaHHUKOB
Pa3TUIHBIMU
METOJIaMH,
BBIMOJIHATE
(BBIHOCHBIE)
TJIOCKHE YePTEKH
W3 PUCYHKOB
MTPOCTBIX




00BEMHBIX (UTYp: BHJI CBEPXY,
cOOKYy, CHH3Y;,

*  BBIYUCIATH

IUIOUIA/IM TOBEPXHOCTEH
MHOT'OTPaHHUKOB (ITpU3Ma,
IMpaMKJia), FEOMETPUUECKHUX
TN ¢ MPUMEHEHUEM (OPMYIL;

¢  ¢cBOOOIHO

OTepUPOBATH MOHITHSIMHU:
CUMMETPUS B IPOCTPAHCTBE,
LEHTP, OCh U TUIOCKOCTh
CUMMETPUH, LICHTP, OCh U
MJIOCKOCTh CUMMETPUU (UTYPBI;




*CBOOOJTHO OIIEPUPOBATH
MOHSTUSIMH, COOTBETCTBYIOIIUM

Temaruueckas pabota

Bexkrtops! B 12 POIII Y BEKTOpaM U KOOpJIMHATAM B

IIPOCTPAHCTBE https://resh.edu.ru/ | mpocrpancTse;
BrimmonuaTe aelicTBUS HAX
BEKTOpaMHU

POIII *pellIaTh 3a/1a4u Ha Pemenune yueOHbIX
https://resh.edu.ru/ JI0Ka3aTeIbCTBO UTPAKTUKOOPUEHTHPOBAHHBIX

MaTEeMaTHYECKUX OTHOILICHUH U 3anad Tematuueckas pabora
HAXO0XJICHUE T€OMETPUUECKUX 3auér
BEJIMYMH, IPUMCHSISI N3BECTHHIC
METO/IbI TIPU PEIICHUH

[ToBTOpEHME, pup
MaTeMaTUYeCKUX 3a/1a4

o0o01IeHue u

5 MOBBIIIICHHOTO U BEICOKOTO
cUCTEeMaTu3aIus
. YPOBHSI CIIOKHOCTH; *TIPUMEHSTh
3HAHUU

IIPOCTEUIINE TPOTPAMMHBIE
CpeICTBa U
AJIIEKTPOHHOKOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPH pELICHUHN
CTEPEOMETPUYECKHUX 3a/1a4;
*U3BJICKATD,
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npeoOpa3oBBIBaTh U
UHTEPIPETHUPOBATH UHPOPMALIUIO
0 MIPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTypax,
NPE/ICTaBICHHYIO Ha YePTekKaxX U
PHUCYHKAX; *TIPUMCHSTh
MIOJTyYCHHBIC 3HAHUS Ha TIPAKTUKE:
CpaBHUBATh M aHATU3UPOBATH
peabHbIE CUTYaIluH, TPUMEHSTh
W3YUYCHHBIC MOHITHS B TIPOIIECCE
MOKCKA PEIICHUS MAaTEMaTHUECKU
c(hopMyJIUPOBAaHHON TTPOOIIEMBI,
MO/JICITUPOBATh peabHbIC
CUTyallH Ha A3BIKC IT'COMCTPUMH,
UCCJICI0BATh TOCTPOCHHBIC
MOJIENIN C UCIIOJIB30BAHUEM
reOMETPUUECKUX TOHATHI U
TEeOpeM, arrapara aireopsl,
pemiaTh MPakKTHYECKUE 3a/1a4H,
CBSI3aHHBIC C HAXOXKJICHHEM
rCOMCTPHUYCCKUX BCINYHH,
*MMETh TPEJICTABICHUS 00
OCHOBHBIX dTalax pa3BUTHS
réoMCTpHUU KakK COCTAaBHOM YacCTU

bynnameHTa
Pa3sBUTHSI TEXHOJIOTH.

O0111ee KOJIMYECTBO
4acoB IO
nporpamme

102




11 KJACC

Ne ni/m HanmenoBaHmue pa3jiesioB U TeM KoanuectBo yacos DJIeKTPOHHbIE
NPOrpamMMbl (uudposbie)
Bcero Kourpoububl | IlpakTnuyecku
o0pa3oBaTte/ibHbIE
e padoThl e padoThbl
pecypcsl
1 AHanMTHYeCKasi FeOMETPHUs 15 1 PO https://resh.edu.ru/
[ToBTOpeHnue, 0600IICHNE U _
2 CHCTeMATH3AMIA JHAHMH 15 1 POII https://resh.edu.ru/
3 O0BEM MHOTOTpaHHUKA 17 1 POII https://resh.edu.ru/
4 Tena BpameHus 24 1 POIII https://resh.edu.ru/
[Tnomaau moBEpXHOCTH U 00BEMBI _

5 KPYTJIBIX TeN 9 1 POIUI https://resh.edu.ru/
6 JIBroKeHUs 5 1 POIII https://resh.edu.ru/
[ToBTOpenue, o6odIIEHNE 1 _

7 CHCTeMATH3aLHs SHAHMIL 17 2 POII https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0
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