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IHOACHUTEJIBHAS 3AIINCKA

I'eomerpust ABIsETCA OJJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHus, Tak Kak 00eCIIeUnBaeT BO3MOKHOCTh U3YUEHHUs
IMCLUIUIMH €CTECTBEHHO-HAYYHON HAIIPABICHHOCTH U MIPEIMETOB I'yMaHUTapHOTO KA. [I0CKOIBKY JIOTHYeCKOe MBIIUIEHUE, (HOPMUpPYEMOE MTPH
U3y4EHUH 00YyYaroIMMUCS MOHATHHHBIX OCHOB F€OMETPUH, IPHU J0KA3aTENbCTBE TEOPEM M IOCTPOCHUHU LEMOYKH JOTMYECKUX YTBEPXKICHUN NPH
pelICHUU TIeOMETPUYECKMX 3a7a4, YMEHHME BBLIABUIATh U OIPOBEpPraTb I'MIIOTE3bl HENOCPEICTBEHHO HCIIOIB3YIOTCS IIPU DPEIICHUM 3a]1ad
€CTECTBEHHO-HAy4HOTr'0 LIUKJIA, B YACTHOCTH (PU3NYECKUX 3a/1a4.

Lenp ocBoenust mporpammbl ydeOHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypOBHE — pa3BUTHE HHIUBHAYaTbHBIX CIIOCOOHOCTEH
oOyyarolmuxcs IMpU HU3Y4EHUU T€OMETPHUM, KaK COCTaBJsIoled mpeaMmeTHol oOmactu «MartemaTnka M MH(opMaTHKa» depe3 obecredyeHue
BO3MOKHOCTH IIPHOOPETEHHSI M MCTIOJIb30BaHMs 00Jiee TITyOOKHX FeOMETPHUUECKUX 3HAHUN U ICHCTBUH, ClIEU(UIHBIX TEOMETPUH, U HEOOXOIMMBIX
JUIsl YCHEIIHOTo PO(eCCHOHAIBHOIO 00pa30BaHMsl, CBI3aHHOIO C UCIIOJIb30BAHUEM MATEMAaTHUKH.

[TpuopuTeTHBIMH 3a7a4aMH Kypca T€OMETpPHHM Ha YIIyOJIEHHOM YPOBHE, PACIIMPSIONIMMH M YCHUJIMBAIOIIUMH Kypc 0a30BOTO ypOBHS,
SABJIAIOTCSL:

pacimpeHue IMpeICTaBICHUs] O TeOMETPHUH KaK YacTH MHPOBOM KyJIbTYphl UM (OPMHPOBAHHE OCO3HAHHS B3aUMOCBSI3H T€OMETPHH C
OKPY KaroIMM MUPOM;

(dbopMHEpOBaHKE MPEICTABICHHUS O IPOCTPAHCTBEHHBIX (PUTypax Kak O BAKHEHIINX MAaTEeMaTHUYECKUX MOJEISIX, TIO3BOJISIFOIINX ONKCHIBATD U
U3y4daTh pa3HbIe SIBJIECHUS OKPY’KAIOIIEro MUpa, 3HaHUE MOHATUHHOrO anmnapara 1o pasjeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopmMHUpOBaHHE YMEHUS BIIAJECTh OCHOBHBIMH MOHSITHSAMHU O MPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
(dbopMys U yMEHHUE UX IPUMEHATh, YMEHHUS JOKA3bIBaTh TEOPEMbI U HAXOIUTh HECTAHJAPTHBIE CIIOCOOBI pellIeHus 3a/1a4;

(dbopMHpOBaHKE YMEHHUs paclio3HaBaTh HA YEPTEkax, MOACISAX M B PEATbHOM MHUpPE MHOTOTPAHHHKH M Tella BPAILCHHUS, KOHCTPYHPOBATh
F€OMETPUYECKHUE MOJEIIH;

(¢bopMHpOBaHHE MOHMMAHMSI BO3MOXXHOCTHM aKCHOMAaTHYECKOTO MOCTPOEHUS MaTeMaTUYECKUX TEeOopuil, (opMHpoBaHHE MOHUMAaHHS pPOJIU
AKCHMOMATHKU IIPU NIPOBEICHUU PACCYKICHUN;

(¢bopMHpOBaHNE YMEHUS BIaJE€Th METOAAMHU JI0KA3aTEIbCTB U aJTOPUTMOB PEIIECHUS, YMEHUSI UX MPUMEHSATbH, IPOBOJUTH J0Ka3aTelbHbIE
paccyXIeHMs B XOJI€ pELIeHHs CTEPeOMETPUUYECKUX 3ajad M 3ajJady ¢ MPaKTHUECKUM cojep:KaHueM, (pOpMHUpPOBAaHUE NPEACTABICHUS O
HEOOXOUMOCTH JO0Ka3aTeIbCTB MpU OOOCHOBAHMM MAaTEMaTHYECKHX YTBEPXKIEHUH M POJM AKCHOMAaTUKU B TPOBEACHUU JIEAYKTHBHBIX
pacCyKJIeHUH;

pa3BUTHE U COBEPLICHCTBOBAHME MHTEJUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOy4Yaromuxcs,, MO3HABATE€IbHOW AaKTHUBHOCTH,
HCCIIEA0BATENIbCKUX YMEHUM, KPUTUYHOCTH MBILIICHUS, HHTEPECA K U3YYEHUIO TEOMETPUU;

¢dbopmupoBanue (GyHKIMOHATBLHOW IPaMOTHOCTH, PEJIEBAHTHONW T€OMETPUN: YMEHHUS PACIIO3HABAThH MPOSBICHHS F€OMETPUUECKUX TOHATHI,
00BEKTOB U 3aKOHOMEPHOCTEH B peasibHBIX )KU3HEHHBIX CUTYalMAX U MPH U3yYECHUU JPYTHX YUEOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, MOJIEIMPOBAHUS PEAIBHBIX CUTYAIIMM, HCCIEA0BAaHUSA TOCTPOEHHBIX MOJEIIEH, MHTEPIPETALIMH MOJyYEHHBIX PE3YJIbTaTOB.
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OCHOBHBIMHU COZIEpXKaTeIbHBIMU JIMHUAMU ydeOHoro kypca «l'eomerpus» B 10—11 kmaccax sBistorcs: «lIpsMple W IIIOCKOCTH B
pocTpancTBe», « MHororpanHukm», « Tena BpameHus», « BEKTOpbl U KOOpAUHATHI B IPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBanroe Bo @I'OC COO tpeboBaHUE KyMETh ONEPUPOBATH TOHITHAMNY», PEIICBAHTHBIMA T€OMETPUHU Ha YIITyOJIEHHOM YPOBHE
o0yuenus B 10—11 kmaccax, OTHOCHTCS KO BCEM COJePKATEIbHBIM JIMHUAM Y4eOHOT0 Kypca, a GOpMUPOBaHHE JOTMUECKUX YMEHUH pacipeaenseTcs
HE TOJIBKO MO COAEp X aTelbHbIM JIMHUSAM, HO U 10 rofaMm oOyueHus. CoaepkaHnue oOpa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM
ocBoeHus PenepanbHOil paboueil Mporpammbl, pacrpenes€HHBIM 10 rojaM OOydeHHs, CTPYKTypUPOBAaHO TaKMM 0Opa3oM, YTOOBI KO BCEM
OCHOBHBIM, IPUHIIUITHATBHBIM BOIIPOCAaM O00yUaroluecs 00paniainch HEOJHOKPATHO. JTO MO3BOJISIET OPraHU30BaTh OBJIAJICHIUE F€OMETPUUECKUMU
MOHATUSIMH U HABBIKAMU T1OCIIEI0BATEIBHO U MTOCTYMATENbHO, C COOII0ACHNEM ITPUHILIMIIA TPEEMCTBEHHOCTH, 8 HOBBIE 3HAHHS BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEICTABICHUI 00yUYaroNIUXCsl, paclIupss U yriryosss e€, 00pas3ys NpoYHble MHOXKECTBEHHbBIE CBS3H.

[Tepexo k U3yUEHHUIO T€OMETPUH HA YIIIYOJIEHHOM YPOBHE IO3BOJISET:

co3/1aTh ycloBus A quddepeHnnanu o0y4eHus, TOCTPOCHUSI MHIUBUIYaIbHBIX 00pa30BaTeIbHBIX MPOTrpamMmM, 00eCTIeUUTh YIIIyOIEHHOE
U3Yy4EeHHE F€OMETPUH KaK COCTaBJISIONIeH yueOHOoro npeamera «MareMaTukay;

MOATOTOBUTh OOYyYarOIIMXCS K MPOJODKCHHUIO H3YYEeHHsS MaTreMaTuku c ydéTtoMm BbIOOpa Oyaymiel mnpodeccun, obecrneunBas
MIPEEMCTBEHHOCTh MEXKIY OOIIUM M MPOPECCHOHATBHBIM 00pa30BaHHUEM.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» Ha yray0néHHoM ypoBHe oTBoauTcs 204 yaca: B 10 kinacce — 102 yaca (3 yaca B Hezeno), B 11
kiacce — 102 ygaca (3 yaca B Henenio).
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COJEP)KAHUE OBYYEHUA
10 KJTACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHS CTepeoMeTpuH. Touka, mpsiMasi, INIOCKOCTh, TPOCTPaHCTBO. [IoHATHE 00 aKCHOMATHYECKOM ITOCTPOSHUH CTEPEOMETPHUH:
aKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMHOe pacnonoxeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIMeEcs, IapaulelbHble W CKpelmBaromuecs npsamsie. [IpusHaku
CKPEIIMBAOIINXCS NpAMbIX. [[apaiienbHOCTh NPSIMBIX M IUIOCKOCTEW B IPOCTPAHCTBE: NMapaJlICNIbHbBIE IPSMbIE B IPOCTPAHCTBE, MAPaJLIEIbHOCTD
TPEX MPSIMBIX, MAPAJUIETBLHOCTH NPAMOM U MI0cKocTH. [lapasienbHoe U HeHTpalbHOE TPOSKTHPOBaHKE, n300pakeHue ¢puryp. OCHOBHBIE CBOMCTBA
napajiesIbHOro NpoeKTUpoBaHus. M300paxenue Guryp B napajuieabHON IPOSKIMH. Y TIIbl C COHAIIPABICHHBIMU CTOPOHAMH, YTOJI MEKAY IPSIMBIMU
B mpocTpaHcTBe. IlapajuiepHOCTH IIOCKOCTEW: NapajUlesibHbIE IUIOCKOCTH, CBOWCTBA NApaJUIeNbHBIX IIOCKOCTe. IIpocreimue
IIPOCTPAHCTBEHHbIE (PUTYPHI HA MJIOCKOCTU: TETPa3p, NapajljiesenuIe], IOCTPOCHUE CeUECHHM.

[lepneHIUKYISAPHOCTD MPSIMON U IJIOCKOCTHU: MEPIEHANKYJISIPHBIE MPSMBbIE B IPOCTPAHCTBE, NPSMbIE IapAJUIEIbHBIE U IEPIEHAUKYIISIPHbBIE K
IUIOCKOCTH, IPHU3HAK IEPHEHAUKYISAPHOCTH NPAMOM M IUIOCKOCTH, Te€OopeMa O MpsIMOW NEpHEeHAMKYJSIPHOW IIOCKOocTU. OpTOroHanabHOE
npoekTupoBaHue. [lepneHIuKysip 1 HaKJIOHHbBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTHU, PACCTOSIHUE OT IPSIMOM 710 MJIOCKOCTH, MPOEKIUs (PUTY PbI
HAa IUIOCKOCTb. [lepneHInKyIsIpHOCTD INIOCKOCTEN: IPU3HAK MEPIEHANKYIIIPHOCTH ABYX IUIOCKOcTel. TeopeMa o TpEX nepneHIuKyispax.

VYIubl B NPOCTPAHCTBE: Yrojd MEXAY NPSAMOW M INUIOCKOCTBIO, JBYTPaHHBIM YIoJI, JUHEHHBIM YroJl IBYIPAaHHOrO yria. TpEXrpaHHbIA U
MHOrorpasssle yribl. CBOMCTBa IUIOCKUX YIVIOB MHOTOTrpaHHOro yria. CBOMCTBA IJIOCKMX U JABYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHUKHU

Bunpl MHOrorpaHHuMKOB, pa3BépTKka MHoOrorpaHHuka. IIpusma: n-yroipHas nmpusma, npsMas U HAKJIOHHAs NPU3MbIL, OOKOBas M MOJHAs
MIOBEPXHOCTH Npu3Msbl. [lapannenenumnen, mpsaMoyroibHbIi NapaielenuIe] 1 ero coicTea. Kparuaiimme nyTy Ha MOBEPXHOCTH MHOTOTPAHHHUKA.
Teopema Diinepa. [IpoctpanctBennas teopema Iludaropa. [Tupamuna: N-yronpHas nupamuia, IpaBuwibHas W yceu€HHas nmupamuisl. CBoMCTBa
pEéOep 1 OOKOBBIX IpaHel MpaBUILHOM MUpamuabl. [IpaBuiibHbIE MHOTOTPAaHHUKHU: MpPaBUJIbHAS MpH3Ma U NpaBUIbHAs NMUPaMUAA, MPaBUIIbHAS
TpeyrojpHas MUpaMujia U MpaBWIbHBIN TeTpadip, Ky0. [IpeacraBnenue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTa’dp, H0AEKadIp U UKOCAIP.

Brruncnenue 3neMeHTOB MHOTOIPAaHHUKOB: p&Opa, AuaroHanu, yrisl. [lnomans O0OKOBOI MOBEPXHOCTH U IMOJIHOW MOBEPXHOCTH MPSAMON
MIPU3MBI, IUIOLIA/Ib OCHOBAHUM, TEOpeMa 0 OOKOBOI MOBEPXHOCTH NMpsAMOM npu3Msbl. [lnomaas O0KOBOM MOBEPXHOCTH M TOBEPXHOCTH MTPaBUIIbHOM
MIUPaMMJIbI, TEOPEMA O IUIOIIAIN YCEUYEHHON TUPAMUIBI.

CumMeTpusi B TNPOCTPAHCTBE. DJIEMEHThl CHUMMETPUHM MPAaBWIBHBIX MHOTOrpaHHUKOB. CHMMETpHs B MpPaBWJIBHOM MHOTOTpaHHUKE:
CUMMETpHS NapaJuIeIenue1a, CAMMETPHS IPAaBUIBHBIX IPU3M, CHMMETPHUS NPAaBUIBHON TUPAMUIBL.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE
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[lonsTHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, [JIMHA HEHYJEBOI'O BEKTOpPA, BEKTOPbl KOJIMHEAPHBIE, COHAIPABICHHBIE U
MIPOTUBOIIOJI0KHO HAIIPABJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. [[€HCTBHUSI C BEKTOPAMU: CIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha uncio. CBONCTBA CIIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUSI BEKTOpa Ha 4uciio. [loHsATHE KOMILTaHapHBIE
BeKTOpHI. [Ipr3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB. [IpaBuio mapamnenenunena. Teopema 0 pa3iioKEHUU BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpsmoyronpHas cuctema KoopAHHAT B mpocTpancTBe. KoopanHatel BekTopa. CBsI3b MEXy KOOPAMHATAMHU BEKTOpa U KOOPJAMHATAMHU
TO4YEK. YT0J1 MeXIy BeKTopamu. CKaJIIpHOE ITPOU3BEIEHNE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHATHS: TWIMHAPUYECKAs MOBEPXHOCTh, KOHMYECKas MOBEPXHOCTh, Cepuueckas MOBEPXHOCTb, oOpasyrolrue moBepxHocTei. Tena
BpALLEHUs: LWINHAP, KOHYC, YCeu€HHbIN KOHYc, cdepa, map. B3auMHoe pacnonoxenue cepsl U MIOCKOCTH, KacaTelbHas INIOCKOCTh K cepe.
N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka mumHapa u konyca. Cummerpus cdepsl u mapa.

O06BéM. OcHOBHBIE CBOMcTBAa 00bEMOB Tel. Teopema 00 00bEME IPAMOYTOJIbHOI0 MapajuleenuIeaa u cieacTus u3 He€. O0bEM npsmoit u
HAKJIOHHOM NPU3MBbI, IMIUHAPA, MUpaMUabl U KoHyca. O0bEM 11apa U 1apoBOro0 CErMEHTA.

KomOuHnanuu ten BpaleHus 1 MHOrorpaHHukoB. [Ipu3ma, BniucaHHas B IWIMHAP, ONMCaHHAsA OKoJIo IuinHApa. [lepeceuenue cdepsl u mapa
¢ ockocThio. Kacanue mapa u cdepsl miockocTsio. [ToHsITHE MHOTOTpaHHHKA, OITMCAHHOTO OKOJIO c(hepbl, chephl, BHMCAHHONH B MHOTOIPaHHHUK
WM TEJIO BpAILECHUS.

[Tnomans NOBEPXHOCTH IMIMHIpPA, KOHYca, momans chepsl u e€ yacreil. [lonobue B mpoctpancTse. OTHOIIEHHE 00BEMOB, MIIOIIAAEH
noBepxHocTel noo0HbIX Guryp. IlpeoGpa3oBanue noao6ust, romoTeTus. Pemenue 3a1a4 Ha MIIOCKOCTH C MCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX
METOJI0B.

ITocTpoeHne cedeHHt MHOTOIPAaHHUKOB M TE€J BpAIIEHUS: CEUEHUS IMIMHApa (MapauielbHO U MEePHEeHIUKYIAPHO OCH), CEYEHUsI KOHyca
(mapansenbHble OCHOBAHUIO U MPOXOAIIUE Yepe3 BEPILNHY), CEUEHUS 11apa, METO/bI TOCTPOSHHS CEYEHU: METO/] CI€JI0B, METOJ] BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEN MIIOCKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpaHcTBe. Omepanuu Haj BeKTOpaMH. BekTopHOe yMHOXEHHE BEKTOpPOB. (CBOMCTBA BEKTOPHOTO YMHOKEHUS.
[IpsimoyronbHast cuctemMa KoopAMHAT B IpocTpaHcTBe. KoopanHatel BekTopa. Pasnoxenue Bekropa o 6asucy. KoopanHaTHO-BEKTOPHBIM METO
IIPU PELICHUN T€OMETPUUYECKUX 3a/1a4.

/{BH:KeHUs B IPOCTPAHCTBE

JBrxeHus mpoctpancTBa. OtobOpaxenus. J[BuxkeHus u paBeHCTBO puryp. OOure cBoicTBa ABM)KEHUH. Buabl ABMKEHUI: napanienbHbIi
MIEPEHOC, LIEHTpaJIbHAsl CUMMETPUS, 3epKaibHasi CHMMETpPHs, TIOBOPOT BOKPYT npsiMmoii. [IpeoOpazoBanus nogodus. [psamas u cdepa Diinepa.
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IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHMSI YUEBHOI'O KYPCA «(I'EOMETPUS» (YIJYBJEHHBIA YPOBEHBL) HA
YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxianckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3WUIMKA OOYyYaromerocsi Kak aKTUBHOIO M OTBETCTBEHHOTO WJIEHA POCCHHCKOro OOIIECTBa,
MPEJICTABICHHE O MATEMAaTUYCCKUX OCHOBaX ()YHKIIMOHHPOBAHUSI PAIMYHBIX CTPYKTYD, SIBJICHUM, MPOIIEIYp TPAKIAHCKOTO 00IIecTBa (BHIOOPHI,
OTIPOCHI U JIPYTO€), YMEHUE B3aUMOJICUCTBOBATh C COIMAILHBIMHA HHCTUTYTaMH B COOTBETCTBHH C MX (DYHKIIMSIMU U Ha3HAYCHHECM;

2) naTpMOTHYECKOE BOCIMTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKON TPAXKIAHCKOW HMACHTUYHOCTH, YBOKEHUA K MPOIUIOMY M HACTOALIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHOE OTHOILIEHUE K JTOCTUKEHHUSAM POCCUHMCKUX MAaTEMaTUKOB M POCCUICKOM MaTEMAaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE ITUX JOCTHKEHUH B
JIpYTUX HayKaxX, TEXHOJIOTHUSX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoa, ChOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO MMOBEACHHUSI, CBA3AHHOTO
C IPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUH HAYKH U JCSITEIIbHOCTHIO Y4EHOT0, OCO3HAHKE JIMYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIETO;

4) >cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOILIEHWE K MHPY, BKJIIOYAs ICTETHKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHHM, pacCyKICHHM,
BOCIIPUMMYHMBOCTh K MATEMATUYECKUM aCl€KTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusznyeckoe BoCIUTAHUE:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHATh MaTeMaTHYECKHe 3HAHWs B MHTEpPEcax 30pOBOro U Oe30macHOro obpasza »KH3HU, OTBETCTBEHHOE
OTHOIIIEHHWE K CBOEMY 3/I0POBBIO (3I0POBOE NMUTAHME, COATAHCHUPOBAHHBIA PEXKUM 3aHITHH M OTIbIXa, pPEeryisipHas ¢u3nuecKkask akKTUBHOCTD),
(bu3nYecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTB K TPYJly, OCO3HAHUE LIEHHOCTH TPYAOTIOOUS, HHTEPEC K Pa3IUYHbIM cepaM MpodecCHOHATBHON NeATeIbHOCTH, CBA3aHHBIM C
MaTeMaTUKON M €€ MPUIIOKEHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyayiei nmpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IJTaHbBI, TOTOBHOCTH U CITIOCOOHOCTH K MaTEMAaTUYECKOMY 00pa30BaHUIO M CaMO0OPA30BAaHUIO HA MMPOTSHXKEHUU BCEH KU3HU, TOTOBHOCTH K aKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MAaTeMaTHYECKON HAIIPaBICHHOCTH;

7) 3K0J0rMYEeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh IKOJOTHYECKON KYIbTYphI, TIOHUMAHNUE BIUSHUS COIMATLHO-DKOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE TPUPOTHON U
COLIMAJILHOU Cpefibl, OCO3HAHUE TI00AIBHOTO XapaKTepa AKOJOTHUECKUX MPOoOJIeM, OpHEeHTAllMsl Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWH s
pereHus 3a1a4d B 00JaCTH OKPYIKAIOIIEH Cpeibl, TIITAHUPOBAHKE MMOCTYTKOB U OIIEHKHM UX BO3MOYKHBIX TTOCJICICTBUM JIJISi OKPYIKAIOIIEH CPEIbL;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:
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c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U OOIIECTBEHHOM MPAKTHUKHU, TOHUMaHHUE
MaTEeMaTHYECKON HAyKU KaK CQepbl YeTOBEUECKON IESITeIbHOCTH, STANOB €€ Pa3BUTHUS M 3HAYMMOCTH JJIsi Pa3BUTHUS [TUBWIM3AIUH, OBIAJICHHC
S3IKOM MaT€MaTUKU U MAaTEeMaTUYECKOM KyJIbTypOil Kak CpeICTBOM MO3HAHUSI MUPa, TOTOBHOCTb OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO
NEeSATEeIbHOCTh UHAUBUAYAIBLHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTeIbHBbIE YHHBeEPCAJbHbIE YUeOHbIE 1elCTBUS

Ba3oBble JJornueckue aeiicTBUA:

BBIABJIIATD U XapaKTepI/BOBaTb CYH_IGCTBGHHBIG HpI/I3HaKI/I MAaTEMATHUYCCKUX 06’beKTOB, HOHHTHﬁ, OTHOI_HCHI/If/'I MC)KI[y IIOHATUAMU,
dbopMynupoBaTh OMpe/eNeHus] TOHATUH, YCTaHABIMBATh CYIIECTBEHHBIM MpPU3HAK KiIaccH(UKAIMKM, OCHOBAHUS NJsi 00OOIIEHUS U CpaBHEHUS,
KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIPUHUMATh, (HOPMYIHPOBATh M MPEeOOPA3OBLIBATH CYXACHUS: YTBEpIUTEIbHbIE M OTpHUIATENbHBIC, €IMHUYHbIC, YaCTHbIE U 00IIue,
YCJIOBHBIE;

BBISIBJISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOPEUUs B paKTaX, TaHHBIX, HAOIIOCHUSIX U YTBEPXKICHUSX, IPEAIaraTh
KPUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JIeNIaTh BBIBOJIBI C UCTIOJIB30BaHMUEM 3aKOHOB JIOTUKH, A€TYKTUBHBIX U HHIYKTUBHBIX YMO3AKIIFOUEHUH, YMO3aKIIOUCHHI 110 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSITENILHO JOKa3aTelIbCTBA MATEMAaTUUYECKUX YTBEP)KIEHUM (IpsIMblE U OT MPOTUBHOIO), BBICTpauBaTh apryMEHTALUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBEIOMpATh CIIOCO0 perieHus yueOHOH 3aaun (CpaBHUBATH HECKOJIBKO BapUaHTOB PEUICHUS, BRIOMPATh HamOoJIee MOAXOMAIINN C yU4ETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaTebCKHe el CTBUA:

MCIONIb30BaTh BOMPOCHI KaK HMCCIEN0BATENbCKUIT MHCTPYMEHT MO3HAHMS, (HOpPMYIHpPOBATh BOIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUUE,
npo0JieMy, yCTaHABIMBATh HICKOMOE U JIaHHOE, (JOPMHUPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

MPOBOAHUTH CAMOCTOSTENIFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAaHUE MO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro o0bhEeKTa,
SIBJICHUAA, npouecca, BBISIBJICHUTIO 3aBI/ICI/IMOCTCI\/JI Me>1<)1y O6’B€KT&MI/I, SABJICHUAMU, HpOHGCC&MI/I;

CaMoCTOSITENNLHO (OPMYIHUPOBAaTh OOOOIIEHHS U BBIBOABI MO pe3yjibTaTaM MPOBEIEHHOTO HAOIIOACHHS, HCCIENIOBAHUS, OIICHHWBATH
JIOCTOBEPHOCTH TTOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB M 0000IIEHHUI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIBUTATh MPEANOIOKEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBISBJIATH 1e(DUIINTHI HH(OPMAIIUY, JAHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOMIPOC U JIJISl pEIIeHHs 3a/1a4H;

BI)I6I/IpaTB I/IH(i)OpMaHI/IIO N3 UCTOYHUKOB paSJ'H/I‘—IHI)IX THIIOB, aHaJ'II/ISI/IpOBaTB, CI/ICTeMaTI/I3I/Ip0BaTB 158 I/IHTepHpeTI/IpOBaTI) I/IH(l)OpMaHI/IIO
Pa3IMYHBIX BUJOB U (POPM MpeICTABICHHUS;
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CTPYKTYypUpPOBaTh HH(OPMALINIO, TPEJICTABIATH €€ B Pa3IMUHBIX (opMax, UIUTIOCTPUPOBATH I'padUyecKy;
OLIEHUBATh HAAEKHOCTH HH(OPMAIMU IO CAMOCTOSTENILHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE /1eliCTBUSA

Oo0mmenue:

BOCHpI/IHI/IMaTB 158 (bOpMy.HPIpOBaTB Cy)KI[eHI/IH B COOTBCTCTBUHU C yCJIOBI/ISIMI/I U 1esIMHAu 06H.[CHI/I$I, SICHO, TO4YHO, FpaMOTHO Bblpa)ICaTB CBOHO
TOYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS TI0 X0y PeIIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYUYECHHBIN pPe3yJIbTaT;

B X0/ OOCYKIEHUS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY O0CYKIaeMOM TEMbI, TPOOJIEMBI, peIIaeMOi 3a7auu, BEICKA3bIBaTh HJICH, HALICICHHBIE
Ha MTOMCK PEIICHUS, COTIOCTABIISATh CBOU CYXKJICHHS C CYXKICHUSMHU JIPYTUX YYACTHUKOB JIHajiora, 0OHApyKMBATh PA3IN4Ke U CXOJICTBO MO3HIIHNI, B
KOPPEKTHOH opMme GopMyITHpOBaTh PA3HOTIACHS, CBOM BO3PAXKCHHS;

MIPEJICTaBIATh PE3yNIbTAThl PEUICHHS 3a/1a4M, SKCIIEPUMEHTA, UCCIE0BaHuUs, IPOEKTa, CAMOCTOSITENIbHO BHIOMPATh (POpMAT BHICTYIUICHUS C
y4ETOM 3a/1a4 MPE3EHTALMH U OCOOCHHOCTEN ay AUTOPHUH.

Pery/isiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranuszanms:

COCTABIIATH IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BBIOUPATh CIIOCO0 PEUICHHUs C YIETOM UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEMH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

BIIa/IETh HABBIKAMU MO3HABATENIbHON pedIeKCcuu KaKk OCO3HAHUS COBEPIIAEMBIX JEHCTBHI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3yIbTATOB,
BJIQJICTh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS ITPOIIECCa M Pe3ysIbTaTa PEeIICHUS MAaTEeMaTHICCKOM 3a/1a4H;

MPEeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH PEIICHUU 33/1a4d, BHOCUTH KOPPEKTHBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX
00CTOSTEILCTB, JaHHBIX, HAUJACHHBIX OMMUOOK, BBISIBICHHBIX TPY/IHOCTEH;

OILICHUBATh COOTBETCTBUE Pe3ybTaTa LIeTH U YCIOBUSAM, OOBSCHATh MPUYNHBI JOCTHKSHUS UITH HETOCTHXKEHUS Pe3yJIbTaTOB JESTENbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OILIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHaN 1eITEJIbHOCTD:

IIOHUMAaTh U HCIIOJIB30BAaTh HpGI/IMYHIGCTBa KOMaHI[HOfI nu I/IHI[HBI/I}IY&HI)HO?I pa6OTI>I HpI/I pGHIGHI/II/I y‘-Ie6HI)IX 3ajaa4, HpI/IHI/IMaTI) IeciIib
COBMECTHOM J1eATeIbHOCTH, MJIAaHUPOBATh OPTAHU3AIINIO COBMECTHOU pabOThI, pacIpeeNsiTh BUIbI paboT, TOroBapUBaThCs, 00CYXKIaTh MPOIECC U
pe3yabTaT paboThl, 000011aTh MHEHUST HECKOIBKUX JIFOJICH;

y4acTBOBaTh B IPYNMOBBIX Gopmax paboTsl (00Cyk1eHus1, 0OMEH MHEHHI, «<MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YacTh PabOTHI
158 KOOp)II/IHI/IpOBaTB CBOH I[Gf/iCTBHH C )IPYFI/IMI/I YJICHaMH KOMaH/AbI, OILICHHUBATH Ka4y€CTBO CBOECIO BKJIaaa B 06HII/II>1 HpO)IYKT 110 KpI/ITepI/ISIM,
c(hOopMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATDI
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K xomniry 10 kiaacca o0ydaromuiicss HAy4YnuTCS:

e CcBOOOJHO ONIEPHUPOBATH OCHOBHBIMH IOHATUSAMU CTEPEOMETPHUH NPU PELICHUU 3a/1a4 U IIPOBEICHUN MAaTEMaTHUECKUX PacCy KICHUI;

® [IPUMEHATh AKCUOMBI CTEPEOMETPUHU U CIEICTBUSA U3 HUX IIPHU PELICHUN T€OMETPUUYECKUX 3a/1ay;

e KJaccu(UIMPOBATh B3aUMHOE DPACIOJOXKEHHE IPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B IMPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHATHSAMH, CBSI3aHHBIMU C YIJIaMHM B IIPOCTPAHCTBE: MEXAY HpPSIMBIMU B IIPOCTPAHCTBE, MEXIY NPSAMON U
IJIOCKOCTHIO;

e CcBOOOJHO ONEPUPOBATH MOHITHIMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;

cBOOO/IHO pacIio3HaBaTh OCHOBHBIE BUJIbI MHOTOI'PAaHHUKOB (MpU3Ma, TUpaMUIa, MPSMOYTOJIbHBINA Napajuienenunes, Kyo);

KJaccuUIUPOBAaTH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS /ISl KJacCu(PHUKAIIY;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU, CBI3aHHBIMU C CEUEHHEM MHOTOTPAHHHUKOB IJIOCKOCTHIO;

BBITIONHSATH MapajlieNIbHOE, [IEHTPAIIbHOE U OPTOTOHAIIBHOE MPOEKTUPOBAHKUE (PUTYP Ha TUIOCKOCTb, BHITIOIHATH U300paxeHus Guryp Ha

IJIOCKOCTH;

® CTPOUTH CEYCHHSI MHOTOTPAHHUKOB PAa3IMYHBIMU METO/IaMU, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHUE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢buryp: Bug cBepxy, cOOKy, CHH3Y;

®  BBIYUCIIATH IUIONIA/I TIOBEPXHOCTEH MHOTOTPaHHUKOB (TIPU3Ma, MMpaMua), TEOMETPUUYECKHX TeJl C IPUMEHEHHEM (pOpMYT;

e CBOOOJHO OINEpPUPOBATH MOHATUSMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U IJIOCKOCTh CUMMETPHUH, LEHTP, OCh U IUIOCKOCTb
CUMMETpUU QUTYPBL;

e CcBOOOJIHO ONEPUPOBATH MOHATHAMM, COOTBETCTBYIOLMMH BEKTOPaM M KOOPAWHATaM B IPOCTPAHCTBE;

®  BBINOJIHATH JEHCTBUS HA/l BEKTOPaMH;

e pemiaTh 3a/la4d Ha JI0KA3aTelIbCTBO MAaTeMaTHMYECKUX OTHOIIEHUH M HAXOXJIEHHE NeOMETPUYECKHX BEIMYUH, NMPUMEHssS HW3BECTHBIC
METO/bI MPU PEIIEHUN MaTEMAaTHYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CJIOKHOCTH;

® [PUMEHATHh NPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbI IPU PELICHHH CTEPEOMETPHUECKUX
3ajady;

® U3BJIEKaTh, IPEOOPA30BHIBATH U HHTEPIIPETUPOBATH HH(DOPMALIHIO O TPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTypax, IPEICTABICHHYIO Ha
gyepTekax U pUCyHKax;

® [IPUMEHSATH MOJyYeHHbIC 3HAHUS Ha MPaKTHKe: CPABHUBATh M aHAIM3UPOBATh pealibHble CUTYallud, IPUMEHATh U3yUCHHbIE MOHITUS B
MpolLecce MoKMcKa peleHusl MaTeMaTHUYeCKH COpMYJIMPOBAHHOM POOJIEMBI, MOEIMPOBATh pPeaIbHbIE CUTYAIUN Ha SI3bIKE T€OMETPUH,
HCCIIeI0BATh MOCTPOESHHBIE MOJIENN C MCIIOJIb30BAHUEM I€OMETPUYECKHUX TIOHATHI U TeopeM, anmnapara aireopsl, penarb MpakTUYecKue
3aJla4yM, CBA3aHHbIE C HAXOXKICHHUEM F€OMETPUUECKUX BEINYUH;

® UMETh IIPEeJICTaBICHNUs 00 OCHOBHBIX ATanax pa3BUTHS T€OMETPUHU KaK COCTABHOM 4acTu (yH/IaMEHTa pa3BUTHSI TEXHOIOTHI.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 165 ot 20.11.2023. UcnonHutens: Carguesa IM.H. 0 3IEKTPOHHbINA
Ctpanuua 9 u3 31. Ctpannua cosgana: 20.11.2023 16:02 =¥ TATAPCTAH



K xonity 11 kiaacca o0ydaromuiicss HAy4YnuTCS:

e CBOOOJHO OIEPUPOBATH MOHITUSIMH, CBSI3aHHBIMHU C [IHJIMHAPUYECKOM, KOHUYECKOM U c(hepruecKoi MOBEPXHOCTAMHU, OOBACHATH CIIOCOOBI
IIOJIyYEHHUS,

® OIEPHUPOBATH MOHATHIMH, CBSI3AHHBIMH C TeJIaMH BPAILCHHS: HWIMHAPOM, KOHYCOM, chepoit 1 mapom;

e pacmo3HaBaTh Teja BpalleHus (HUIHHIP, KOHYC, cdhepa u map) U OObSICHITH CITIOCOOBI TTOTyYEHHUS TNl BPAIICHUS;

e iaccu(UUUPOBATh B3aMMHOE PACIIONIOKEeHHE Chephl U MIIOCKOCTH;

® BBIYKCIATH BEJIWYHHBI J€MEHTOB MHOTOTPAaHHUKOB M TEJl BpAIICHUs, OOBbEMBI U ILIOMIAIAN IMOBEPXHOCTEH MHOTOTPAaHHUKOB M Tl
BpAICHHS, TEOMETPHUECKUX TeJl C TPUMEHEHHEM (HOpMYIT;

° CBO6OI[HO ONCprUpoOBaTh NMOHATUAMHA, CBA3AHHBIMU C KOMGI/IHaHI/IHMI/I TCJI BpallICHHUA U MHOT'OI'PpaHHHUKOB: MHOT'OI'paHHUK, BIIMCAHHBLIA B
cdepy u onucaHHbIN 0KoJ0 chepsl, chepa, BMcaHHAS B MHOTOTPAaHHUK WM TEJIO BPALCHUS;

®  BBIYHCIATH COOTHOLICHUS MEXKIY TUIOMIAIIMU MTOBEPXHOCTEH U 00bEMaMU MOJO0HBIX TE;

e 1300paxkaTh U3y4yaemble (UTYpHI, BHIIOIHATH (BRIHOCHBIC) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY,
cOOKy, CHH3Y, CTPOUTH CCUCHHSI TEJ BPALCHUS;

®  U3BJICKAaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(POPMAITUIO O MPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha

yeprexkax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBIITOJIHATD OIICpallkii HAl BEKTOpaMU,

3a/1aBaTh TJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;

peiaTb reOMCTPUUCCKHUEC 3aJa4d Ha BBIYMCIICHHUC YIJIOB MCXKIY MNPAMBIMU W INIOCKOCTSAMM, BBIYHUCICHUC paCCTOﬂHI/Iﬁ OT TOYKHU IO0

IIJIOCKOCTH, B 11€JIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a TP PEUICHUU;

CBOOO/IHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C IBUKEHHEM B IPOCTPAHCTBE, 3HATH CBOICTBA JIBUYKEHUH;

® BBINIOJHATH M300paKEHUs] MHOTOTPAHHUKOB M TEJN BpAILICHHS MpU MapajUIeNbHOM TEepeHOCce, IEHTPAaTbHOM CHUMMETPHH, 3epKabHOM
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpazoBaHus Mo100us;

® CTPOUTH CEUEHUS MHOTOTPAHHUKOB W TEJN BpAIleHHS: CEYCHHs UUINHApa (MapaulelbHO W MEepIeHANKYIIPHO OCH), CEYCHHS KOHyca
(mapasnienbHble OCHOBAHUIO U MPOXOISIINE YepPe3 BEPIINHY ), CEUSHUS 1apa;

® JCIOJIb30BaTh METOJBl TMOCTPOCHUSI CEUCHHMM: METOJl CIEIO0B, METOJl BHYTPEHHEro MPOEKTUPOBAHUSA, METOJ IepeHoca CEKyIIeH
IIJIOCKOCTH;

® JI0Ka3bIBaTh F€OMETPUUYECKUE YTBEPKICHMUS;

® PUMEHATH TEOMETPUYECKUE (PAKTHI JUIsI PEHICHHUS CTEPEOMETPUUYECKUX 3a7ad, MPENoararildX HECKOJIbKO IIaroB PEHICHUS, eCIH
yCIIOBUSI IPUMEHEHHUS 3a]IaHbl B SIBHOM U HESIBHOU (opMme;

® pCIIaTh 3aaa4d Ha JOKA3aTCIIbCTBO MATEMATHYCCKUX OTHOIIECHUH U HaXO0XACHUEC Tr€OMCTPUICCKUX BCIIMYUH;

® IIPUMEHATH IPOrPAMMHEIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUECKUX 3a1ad;
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¢ [IPUMCHATH MHOJYUYCHHBIC 3HAHUA HA MPAKTUKC: CPABHUBATDL, AHAJIM3UPOBATH U OLICHUBATH PCAJIbHBIC CUTyalluu, IPUMCHATH U3YUCHHLIC
IIOHATUA, TCOPEMEI, CBOICTBA B IMponecce 1norncKa peuiCHUA MaTEMaTH4YCCKU C(bOpMy.]'[HpOB&HHOﬁ HpO6HCMBI, MOZCIINPOBATH PCAJIbHBIC
CUTyallM1 Ha A3bIKC 'COMCTPUHU, UCCICIOBATH IMMOCTPOCHHBIC MOJACIIN C UCITIOJIB30BAHUEM I'COMETPUICCKUX IMOHATHH U TCOpPCM, allrapara
anre6pbl, pe€uiaTh NPpaKTHYECKUEC 3aJa4u, CBA3AHHBIC C HAXO0XICHHUEM I'COMCTPUUCCKUX BCIIMYHUH;

® HMMCETHh OPCACTAaBICHUA 00 OCHOBHBIX 3TaIax Pa3BUTHUA TCOMETPHUHN KaK COCTaBHOM 4acTH (bYHI[aMeHTa Pa3BUTHUA TEXHOJIOTHH.

®OPMA PEAJIM3ALIMHN BOCITMTATEJIBHOT'O IOTEHHHUAJIA

BocnurarenbHblif moteHnuan npeaMera «l eoMeTpus» pearnszyeTcs yepe3 BKIOUEHUE B YPOKHU cieayonux GopM paboThl:

1) [IpumeneHne COBpeMEHHBIX HHPOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA, TO3BOJISIONIMX OPTaHU30BaTh paboOTy ¢ 00y4atOUMMHCS
Kak B o()j1aiiH, Tak U OHJIalH popmare;

2) Co3nanue Ha ypoke OJaronpusiTHOrO MUKPOKJIMMATA - YCTAHOBJICHUE JOBEPHUTEIIbHBIX OTHOIICHUM MEXKIY YUYUTEIEM U €r0 YUYCHUKAMH,
CHOCOOCTBYIOLIUX MO3UTUBHOMY BOCIIPUSTHIO YUAIIUMUCS TPeOOBaHMI U MPOCHO yUUTENsl, TPUBJICYCHUIO HX BHUMAHUS K 00CYk/1aeMOil Ha ypoke
nH(pOpMaNNY, AKTUBU3ALMHU UX ITO3HABATEIIHLHOMN e TEILHOCTH;

3) Ucnonb30BaHKe BOCIUTATENBHBIX BO3MOKHOCTEH COAEpKAHM TEMBI YpoKa i (pOPMUPOBAHUS YMEHUS IEHCTBOBATH M0 YCTAHOBIEHHBIM
npaBwiaM (Ha ypoKe, B LIKOJIE, B CEMbE, B IPYIMX OOJIbIIMX U MajlblIX COLMAIbHBIX I'PYIaX, B FOCY/1apCTBE); COOTBETCTBEHHO IPUMEHEHUE Ha
ypOKax 3aJaHuil U yIpakHEHUH, MOOYKIAI0IUX [IKOJIBHUKOB COONIOAATh OOLIEHPUHSATHIE HOPMBI TOBEICHHUS, MPaBUiIa OOIIEHUS CO CTAPIIUMU
(YauTensMu U APYTUMH B3POCIBIMU) M CBEPCTHUKAMU (IIKOJBHIUKAMH ), MOTHUBAIIHSI 00YJarOIIUXCs HA CTPOTOe COOJIIOICHHE TPUHIIUIIOB YUeOHOM
JTUCIUILTMHBL U CAMOOPTaHU3alluu, COTJIACHO YCTaBa IIKOJbI, [IpaBuiaM BHYTPEHHETO pacHoOpsAKa IIKOJIbL;

4) Wcnonp30BaHNE BOCIUTATENbHBIX BO3MOXKHOCTEH cojep:kaHMs ydeOHOro mpeaMera JUlsi OpraHu3aliu JEMOHCTpPAlMU 00yYaroluMCs
IPUMEPOB COLUAIBHO OA0OPSAEMOro MOBEACHMS, OCHOBAHHOI'O HAa POCCHUHCKUX TPAJULMOHHBIX TYyXOBHO-HPABCTBEHHBIX M COLMOKYJIBTYPHBIX
LIEHHOCTAX, TAKUX, KaK - 3aIIMTa YeJIOBEUECKOM KU3HH, IIpaB U CBOOO]I YETIOBEKA,

- C€Mbsl U CO3UJIaTeNbHBIN TPYI,

-HOPMBI MOpaJIM U HPABCTBEHHOCTH, TYMaHU3M, MUJIOCEP/INE, CIIPABEIMBOCTh, B3aUMOIIOMOIIlb, KOJJIEKTUBHU3M.

Ha ocHOBe AaHHBIX LIEHHOCTEH Ha ypoKax MNPUMEHSIOTCS TEKCThI JJI YTeHUs | aHajiu3a, NpoOJeMHbIe CUTyalluu Uil 00CYXICHMS,
pa3BUBaOIINE KPUTHUYECKOE MBILIUIEHHE U CIIOCOOCTBYIOMIME (POPMHUPOBAHHUIO Y OOYyYaroIIMXCS aKTUBHOTO M OTBETCTBEHHOI'O T'Pa)kJaHCKOTO
MOBEJICHMS.

5) [IpumeHeHne Ha ypoKe HHTEPAKTUBHBIX (POpM pabOThI ¢ 00YUYaAIOIIUMHUCS, TAKUX, KaK:

- UTPOBBIC TEXHOJIOTUW — HMHTEJUIEKTYyalbHBIE W JIEJIOBBIE WTPbI, BUKTOPUHBI, TYPHUPHI, UTPOBBIC KEHCHI, UTPHI-IEMOHCTPALIUU, UTPHI-
COCTSI3aHMSI, KOTOPbIE CTUMYJIUPYIOT TO3HABATENbHYIO0 MOTHUBALINIO IITKOJIbHUKOB;

- YPOKH B HETPAIUIIMOHHOM (popmate (YpOK-IyTeLIeCTBUE, YPOK MacTep-Kiacc, ypOK-KBECT), KOTOPbIE IIOMOTal0T MOAEP>KaTh MOTHBALIUIO
JIeTe! K MOTy4YeHHIO 3HAaHUH U BHIpa0aThIBAIOT CTPEMIIEHHUE K YCIIEXY U CAMOCOBEPILIEHCTBOBAHUIO;
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- IUCKYCCHUU U KOMMYHUKATHBHBIE TYPHHUPBI, KOTOPbIE JAIOT yYaIUMCS BO3MOYKHOCTh IPUOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOIO TUaIora
U CIIOCOOCTBYIOT BBIPA0OTKE IPUEMOB B3aUMHOTO yBaXKEHHS,

- TPYNIIOBbIE U IapHbIe PabOThI, B TOM YHCJE TBOPUYECKUE (INIAKTUUECKUI TeaTp, TJe IOJyuYeHHbIE Ha YpOKE 3HAaHUS OOBIPBIBAIOTCS B
TeaTpaJIbHBIX MMOCTAHOBKAX, CO3/IaHUE TEMATUYECKHX Tra3eT, KJIacTepoB, IUIAKATOB), KOTOPHIC MO3BOJSIOT OOYYAIOMIMMCSA MPUOOPECTH OIBIT
KOMaHJIHOW paOOThl M1 KOHCTPYKTUBHOI'O B3aMMOJAEHCTBHSI C OKPY’KAIOIIMMHU, HAJIAXKUBAHUIO MO3UTUBHBIX MEXINYHOCTHBIX OTHOLIEHUH B Kilacce
wim pabodeii rpymre.

6) BxitoueHue B paboTy Ha ypoke TeMaTHUECKUX Oecesl, OCHOBAaHHbIX Ha MPHUBJICYEHUN BHUMAHUS 00Yy4arOIUXCsl K UCTOPUU IPa3JHOBAHUS
rOCYJapCTBEHHBIX MPa3AHUKOB U MaMATHBIX JaT B PO, comepikamuxcs B yCTAaHOBICHHOM MEPEYHE, YTO CIIOCOOCTBYET BOCIUTAHUIO YBAKEHUS K
COOBITHSIM, UMEIOILUM Ba)KHOE OOIIErOCyJapCTBEHHOE HCTOPUYECKOE 3HAYEHUE.

7) Obecneuenune opraHu3anuu ImedcTBa MOTHBHPOBAHHBIX U J3PYJUPOBAHHBIX y4YaIlUXCS HAJ UX HEYCIEBAIOUIMMU OJHOKIACCHUKAMH,
JAIOIIETr0 LIKOJbHUKAM COLMAIbHO 3HAYMMBIM OIBIT COTPYAHUYECTBA M B3aUMHOHM IOMOIIM; IIE(PCTBO OPraHU3yeTcsl B IPOLECCe YpOUHOU
NESTEIbHOCTH B XOJI€ MOJATOTOBKM K IPAKTMUECKUM M KOHTPOJIbHBIM paboTaM, BBIIOJHEHHUS 3aJaHM Ha 3aKpeIUIeHHE PaHee H3YYEHHOI'O
Mmarepuaia, B padore HaJl oIIMOKaMu M BO BpeMsl B3aUMOKOHTPOJIS 3HAaHUH.

8) MuunuupoBaHue U MOAJEP)KKA MCCIEA0BATENbCKOM N1E€ATENbHOCTH IIKOJBHUKOB B paMKax pealu3allud UMM HHJIUBUIYaJbHBIX U
IPYNIIOBBIX HCCIIEAOBATENbCKUX HPOEKTOB, YTO IIOMOraeT HPUOOPECTH HABBIK CAMOCTOSITEIBHOIO PEIIEHUS TEOPeTHYECKOH IMpobiiemsl,
oopmieHns COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIFHOTO OTHOIICHHS K Yy KHM UAESIM, 0(OPMIICHHBIM B pab0oTax APYrHX HCCIeN0BaTeNeH, HABBIK
yOIMYHOTO BBICTYIUICHUS Mepes ay JUTOpUEH, apryMEHTUPOBAHUS U OTCTauBaHUs CBOCH TOUKHU 3pEHUSI.

9) Ilomorp B opraHu3aluy U MPOBEJECHUU ILIKOJIBHOI'O U MyHUIIMIIAIBHOTO 3TanoB Beepoccuiickoil onumnuaas! mikosibHukos (BOIL) no
peaMeTy, KOTOpas CHOCOOCTBYET PACKPBITHIO MHTEJIEKTYaJbHOTO W TBOPUYECKOTO MOTEHIMAala yYalluXcs, MPOsABIIOMUX Oojiee IIyOOKuii
MHTEpEC K KOHKPETHOH MPEeIMETHOM 001acTH; paboTa OCYIIECTBIISIETCS B paMKaxX pealn3aluy HHIUBHYaJIbHOTO ITOAX0/1a K 00YJaroIMCs, 4epes3
NPUBJICUEHHE IIKOJIBHUKOB K PEILICHUIO Ha YPOKE 3aJlaHHH MOBBIIIEHHOTO M BBICOKOI'O YPOBHS CJIOKHOCTH (B TOM YHCJI€ B Ka4eCTBE JJOMAIIIHEr0
3a/1aHus).

10) Coznanue ruOKoil U OTKPBITOM cpelpl OOyuYeHHsT W BOCHUTAHUS C HUCHOJIb30BAHMEM pa3pelIEHHBIX B 00pa30BaTEIbHOM Ipolecce
raJKETOB:

- CIOJIb30BAaHUE IIAHILIETOB, MOOMIIBHOT'O KOMITBIOTEPHOTO KJlacca,

- BKJIFOUYEHHE B padOoTy 1O MpeIMETy UCIIOIb30BaHUE CBOOOIHOIO JOCTYyNa 00yJarouXcsl K OTKphITBIM MIHTepHeT-pecypcaM, 0J00pEHHBIM

MunucrepcTBoM Hayku u obpazoBanus PO u PT, kak nononunutensusie LIOP u D0P.
JHannast popma pabOThI, MpUMEHsIEMasi B YPOUHOU JeATeIbHOCTH, TTO3BOJISET CO3/IaTh YCIOBUS id peanu3anuu mpososriameHHsix FOHECKO
BEAYIIMX MPUHLIUIOB o0pa3oBaHus X XI Beka: 0OpazoBaHMe «BCEria, Be3Jie U B II000e BpeMs». Y 00yyaromuxcs pa3BUBalOTCs HaBbIKM MIHTEpHeT-
0€301acCHOCTH, MOSBISAETCS BO3MOKHOCTh UX MPAKTUYECKOM JEMOHCTPALIMH, a TAKXKE BbIpadaThIBa€TCs COI[MAlIbHAs OTBETCTBEHHOCTh, CIIOCOOHOCTD
KPUTHYECKH MBICIUTb, OTIEPATUBHO U KAUECTBEHHO PEIIaTh MPOOJIEMBbI; BOCIIUTHIBAETCS LIEHHOCTHOE OTHOIICHUE K MUPY.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
K
Ne HaunmeHoBaHMe pa3aeiioB OﬂnquTBI(Z -aton I DJIeKTpPOHHbIe (LM(pPpoBbIe) 00pa3oBaTeIbHbIEC
n/n M TeM MPOorpamMMal Bcero p;;)TTI::HLHHe p:ﬁi:)l;’l:;l'leCKI/le pecypchl
1 BBenenue B crepeoMeTpuio 11 bubmorexa LIOK:
a p p https://lib.myschool.edu.ru/content/4052
2 B3aumHoe pacnonoxxenue 18 1 bubmuoreka [{OK:
MPSIMBIX B IIPOCTPAHCTBE https://lib.myschool.edu.ru/content/5429
, | Dememeemmoena | o] | Biomosa O
https://lib.myschool.edu.ru/content/5425
IIPOCTPAHCTBE
y | e | o | Butmsa K
P https://lib.myschool.edu.ru/content/4020
IIPOCTPAHCTBE
5 VYTIiabl ¥ paccTosIHUA 7 bubmiorexa LIOK:
p https://lib.myschool.edu.ru/content/5359
bu6mmoteka IHOK:
6 MeororpanHuKn 24 1 1 https://resh.edu.ru/subject/lesson/6018/start/221550/
7 BekTopsh! B mpocTpaHCcTBE 9 bubmorexa IOK:
p pocTp https://resh.edu.ru/subject/lesson/4758/start/21648/
3 [ToBTOpenue, 0600IIEHNE U 5 1
CUCTEMAaTU3aluA 3HAHUU
OBHIEE KOJIMYECTBO YACOB 102 5 5
I10 ITPOTPAMME
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11 KUIIACC

HaumeHoBaHMe KoJsnyecTBO 4acoB
Ne duekTpoHHbIe (LM (PpoBbHIE) 00pa3oBaTeIbHbIE
/i pa3ie/ioB H TEM Beero Kontpoabnbie IIpakTuyeckue pecypebi
NPOrpamMMbl padoThI padoThI
1 Ananutuueckas 15 1 bu6nuoreka IIOK:
reOMETPHS https://resh.edu.ru/subject/lesson/6083/start/
[ToBTOpeHmEe, 0600IIEHNE
2 1 CHCTEMaTH3allHs 15 1
3HAHUM
N bubmuoreka [{OK:
3 OOLEM MiororpaniKa 17 1 https://resh.edu.ru/subject/lesson/4904/start/
bubmnoreka 1HOK:
4 Texa ppatienus 24 1 https://resh.edu.ru/subject/lesson/6300/start/22490/
5 [Lnomaau MoBEpXHOCTHU U 9 1 bu6nuoreka LIOK:
00BEMBI KPYTJIBIX TEJ https://resh.edu.ru/subject/lesson/4034/start/
6 JBiKenus 5 1 bu6mmoteka I1OK: _
https://resh.edu.ru/subject/lesson/6297/start/22283/
[ToBTOpEeHnue, 06001mEeHNE
7 Y CUCTeMaTH3allus 17 2
3HAHUM
OBUIIEE KOJIMYECTBO YACOB 102 5 0

I10 ITPOIT'PAMME
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