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IHOACHUTEJIBHAA 3AITMCKA

['eomeTpus sBisieTcs OZHUM U3 0a30BbIX KYpCOB Ha YPOBHE CpeIHEero oOIIero
o0pa3oBaHus, TaK Kak 00ecreyrBaeT BO3SMOKHOCTh U3yUEHUS JUCLIUILIIMH €CTECTBEHHO-HAYYHOM
HaIIPaBJIECHHOCTH W MPEAMETOB I'yMAaHUTApHOro LUKJIA. [IOCKOIBKY JOrMYeckoe MBIIUICHHE,
dbopMupyeMoe TpU H3YyUYCHUU OOYYAIOIIUMHUCS TOHSATUHHBIX OCHOB TI'€OMETPHUH, TIpU
JI0KA3aTeJIbCTBE TEOPEM K IMOCTPOCHHUM ILENOYKUA JIOTUYECKUX YTBEPKICHUN IPU PEIICHUU
TCOMCTPHUUYCCKUX 3ada4d4, YMCHHUC BbIJBUI'aTb W OIIPOBECPraTb TUIOTC3bI HCHOCPCACTBCHHO
UCTIONIBL3YIOTCSL TIPH PEIICHUU 33]a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH (UIUYECKUX
3a/1ay.

Ilenb ocBoeHus mporpamMmbl yueOHoro kypca «l'eomerpus» Ha yriayOinEHHOM YpOBHE —
pa3BUTHE WHIUBUAYaJIbHBIX CHOCOOHOCTEH OOYYaloIIMXCS MPU H3YYEHUH TEeOMETpPUH, Kak
cocTaBisifoleil mpeameTHo oOnactu «Marematuka W WH(pOpMaTHKa» uepe3 obecredeHue
BO3MOXXHOCTH TPHOOPETEHUSI U HUCIHOJIb30BaHUS OoJiee MIyOOKHX TeOMETPUYECKUX 3HAHUU H
JNEHCTBUH, CHEIM(PUIHBIX T'€OMETPHUH, U HEOOXOIUMBIX ISl YCIIEITHOTO MPO(eCCHOHATHLHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropUTETHBIMH 3aJladyaMU Kypca F€OMETPUU Ha YIIIyOJEHHOM YpPOBHE, PAaCHIMPSAIOIIUMU
U YCUJIMBAIOUIMMH Kypc 0a30BOT0 YpOBHS, SIBJISIFOTCSI:

paclIMpeHHe TNPEACTABICHUS O TEeOMETPUM KaK YacTU MHUPOBOM KyJbTYpbl U
dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYIKAIOLTIM MHPOM;

dbopMupoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHUIINX
MaTE€MaTUYeCKUX MOJENAX, [O3BOJSIOMIMX OINUCHIBATH W HM3y4aTb pPa3HbIE  SBJICHHS
OKPY’KaIOIIEr0 MHpa, 3HAHHWE MOHATUHHOTO ammapara mo pasaeny «CrepeomeTpus» y4eOHOTO
Kypca reOMETpHH;

q)OpMI/IPOBaHI/Ie YMCHUA BJIaJ€Th OCHOBHBIMU IMOHATHUAMHU O MPOCTPAHCTBCHHBIX (1)I/Il"yan
U UX OCHOBHBIMU CBOMCTBaMH, 3HAHUE TeopeM, (OpMYyJ MU yMEHHME UX NPUMEHATb, YMEHUs
A0Ka3bIBaTh TCOPEMBI U HAXOJUTh HECCTAHAAPTHLIC CIIOCOOBI PEeIICHUA 3aaa4,

dbopMupoBaHHE yMEHHs paclo3HaBaTh Ha YEpPTEekKax, MOAENAX M B pEalbHOM MHpE
MHOTOTPaHHUKHU U TeJla BPallEeHUsl, KOHCTPYUPOBATh TEOMETPUUECKUE MOJEIIH;

dbopmupoBanue IMIOHUMaHUsA BO3MOXHOCTH AKCUOMAaTHUYECKOTO IOCTPOEHUSA
MaTeMaTHUYeCKUX TEOpHuil, GopMUpOBaHHWE MOHMMAHUS POJM AKCHOMATHKU TPHU TMPOBEACHUU
paccyxaeHu;

q)OpMI/IPOBaHI/Ie YMCHHUA BJIaJACTh MCTOJaMH OOKa3aTCJIbCTB W aJITOPUTMOB PCUICHUA,
YMEHUA HUX MNOPUMCHATHb, IMPOBOAUTHL JOKA3aTCIIBHBIC PACCYXKACHUA B XOAC PCIICHHA
CTEPEOMETPUYECKUX 3a7a4 W 3a7ad C MPaKTUYECKUM cojepKaHueMm, (GOpMHpPOBAHUE
MpEJICTaBICHUsT O HEOOXOJUMOCTH JOKa3aTeNbCTB TMPU OOOCHOBAHMM MaTEeMaTHYECKHX
YTBEPKJICHUHN U POJIM AaKCUOMATHUKHU B IIPOBEACHUN JE€AYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHHE WHTEIUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEMH
0o0ydaromuxcs, MO3HABATEIbHOW aKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIIJICHUS, HHTEPECA K U3YUCHUIO I'COMCTPUH,

dbopmupoBanre (HYHKIIMOHAILHOW TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHS
paciio3HaBaTb IPOSABJICHUSA T'C€COMCTPHYCCKUX HOHSITI/II71, O0BEKTOB H SaKOHOMepHOCTefI B
peasIbHBIX U3HEHHBIX CUTYalUsX U MPU U3yUYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS



3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEaJIbHbIX CHUTYyallUi, HCCIIECIOBAHUs
IIOCTPOCHHBIX MOJEJIEH, NHTEPIPETALIMY [T0JIyYCHHBIX PE3YJIbTAaTOB.

OcCHOBHBIMU cOZEpKATEIbHBIMU JIMHUAMU YydeOHoro kypca «['eomerpus» B 10-11
Kkjaccax sABisAOTCS: «lIpsiMble M IUIOCKOCTM B IPOCTPAHCTBE», «MHOrorpaHHukmn», «Tena
BpallleHus», «BEKTOpbI 1 KOOPANHATEI B IPOCTPAHCTBEY, «/{BHXKEHUSI B IPOCTPAHCTBEY.

CdopmymnupoBanHoe Bo ®PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH IMOHATHUSIME,
peJIeBaHTHBIMU T'€OMETPUU Ha Yri1yOia€HHOM ypoBHe 00ydeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJEpXKaTelbHbIM JIMHUAM Yy4eOHOro Kypca, a (OpMHUpPOBaHME JIOTUYECKUX YMEHHIt
pacripenesiseTcss He TOJbKO M0 COJepXKaTeabHbIM JIMHUSAM, HO M IO ToAaM OOydeHus.
Conepxanne  00pa3oBaHHUs, COOTBETCTBYIOIIEE IPEAMETHBIM  pe3ysbTaTaM  OCBOCHMS
@DenepanbHOil pabodell mporpaMMbl, pacupeenEéHHbBIM 0 rojaM O00y4YeHHUs, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHUHIUIHAIBHBIM BOMPOCAM OOYYaroIIHecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJSET OPraHMW30BaTh OBJAJIEHUE T'€OMETPUYECKUMHU
NOHATUSAMH W HaBBIKAMHU TIOCIIEAOBATEIFHO W IOCTYNAaTEIbHO, C COONIOJCHHEM NpPUHIIHIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHMA BKJIIOYaTh B OOIIYyI0 CHUCTEMY TI'€OMETPUYECKUX
IpeCTaBiIeHUH 00ydaroUINXCsl, paclupsist U yriuyomss e€, o0paszysl IPOYHbIE MHO)KECTBEHHbIE
CBSI3U.

[Tepexon Kk U3yueHHIO FreOMETPUH Ha YIiyOIEHHOM YPOBHE MO3BOJISIET:

co3math ycnoBus s nuddepeHmuanud  OOy4eHHUs, IMOCTPOSHHS WHAWBHIYaTbHBIX
o0pa3oBaTeNbHBIX  IpOrpamMM, OOecHednuTh  yriayOsl€HHOEe M3ydeHHE TEeOMETpUM  Kak
COCTaBJIAIOLIECH yueOHOro npeaMera «MaremaTukay;

[OJArOTOBUTH OOYYaroIMXCs K MPOJOJDKEHUIO M3yUEHUsl MaTeMaTUKU ¢ Y4€TOM BbIOOpa
Oynymieit mpodeccuu, obecrieunBas TPEEMCTBEHHOCTh MEXy OOIIMM M TPO(eCcCHOHATBHBIM
o0Opa3oBaHUEM.

Ha wusyuenue yuebHOro kypca «['eomerpus» Ha yriiyOJ€HHOM YpOBHE OTBOAMTCS 238
gyacoB: B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 136 yacos (4 yaca B HEZIENIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ MUIOCKOCTH B IPOCTPAHCTBE
OcHoBHbIE NOHATHS cTepeoMeTpun. Touka, mpsmas, II0CKOCTb, MPOCTPaHCTBO. [loHsATHE
00 aKCHOMaTUYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCHOMbBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHOe pacrionokeHue npsMbIX B IPOCTPAHCTBE: IEPECEKAIOIUeEcs, apajule/IbHbIEC U
cKpeluBaromuecs npsamele. [IpusHaku ckpelmuBarommxcs npsaMbix. [lapanienbHOCTh IpsMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: MApaJUICNIbHBIC IIPSMBIE B NPOCTPAHCTBE, MAPAJUICIBHOCTD TPEX
IPSMBIX, [ApPAJUICIBHOCTh NPSIMOM M INIOCKOCTH. llapamnenbHoe M LEHTpanIbHOE
poeKTUpoBaHue, n3odpaxenue puryp. OCHOBHbIE CBOMCTBA MapayIeIbHOTO MPOSKTUPOBAHHUSL.
N3ob6paxenue ¢Guryp B napajuiebHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, yTOJl
MEXAYy NpsIMbIMM B MpoCTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH: MapajlielbHbIE MJIOCKOCTH,
CBOICTBa MapaienabHbIX MIocKkocTell. [IpocTeiime npocTpancTBeHHbIE (DUTYPBI HA TNIOCKOCTHU:
TETpa’aAp, NapaJIENIEeNUIE], TIOCTPOCHUE CEYEHUN.

[lepneHguKyIsIpHOCTH IPSAMOM M IUIOCKOCTH: NEPIEHAMKYJIApHBIE IIpsSMBIE B
IIPOCTPAHCTBE, IIPSMBIE MApAUICJIBHBIE U INEPIEHAMUKYJAPHBIE K IUIOCKOCTH, IIPU3HAK
NEePHNEHAUKYJSIPHOCTH IPSIMOM M INIOCKOCTH, TeOpeMa O IPSAMOM NEPIEHIHUKYJIIPHON
10cKOCTH. OpTOroHaJabHOE NpOeKTHpOoBaHME. lleprneHauKyissp U HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM /10 MJIOCKOCTH, MPOEKIUS (PUTYpPHI HA TIOCKOCTb.
[lepneHaAMKyISIPHOCTD IUIOCKOCTEW: MPU3HAK MEPIIEHIUKYJIIPHOCTH ABYX IJIOCKOCTel. Teopema
0 TPEX MEPIECHAUKYIIAPaX.

VYrael B IPOCTPAHCTBE: Yo MEXIY IPSMOM U INIOCKOCTBIO, IBYTPAHHBINA YTOJI, TUHEUHBIN
yroJi JABYIpaHHOro yria. TpéxrpaHHbli M MHOrorpaHHble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTrorpaHtoro yriyia. CBOHCTBa MJIOCKUX M JIBYI'PaHHBIX YIJIOB TPEXTPaHHOTO yriya. Teopemsl
KOCHHYCOB Y CUHYCOB JIJIsl TPEXTPAHHOIO YIJIA.

MHororpaHHUKHU

Bunel MHOrorpaHHMKOB, pa3BEpPTKa MHoOrorpaHHuka. lIpm3ma: n-yronpHas mnpusma,
npsMasi 1 HakJIOHHas NMpHU3Mbl, OOKOBas M TOJHAas MOBEPXHOCTh NpusMel. [lapamnenenunern,
IPSIMOYTOJIBHBIN Napajulelenunel M ero cpoicrBa. KpaTyaiiime NHyTH Ha IOBEPXHOCTHU
MHoOrorpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. [Mupamupa: n-
yToJibHasi MUpaMua, MpaBuiIbHas U yceu€HHas nupamuibl. CBoiicTBa pédep U OOKOBBIX TpaHeit
MpaBUIBHOM NHUpaMubl. IIpaBuibHBIE MHOTOIpaHHHMKHW: NpPAaBWIbHAS IMPU3Ma U IPAaBHUIIbHAA
NUpaMuJia, paBUiIbHAsI TPEYTOIbHAS MMpaMKia U MPpaBUIIbHBIN TeTpasap, Kyo. Ilpencrasienue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’Jp, NJOAEKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, TuaroHanu, yriasl. [lnomans 60koBOi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSMOM IIPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH HpsAMOM mpu3Mel. [lmomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCCUEHHOU TUPAMUIBI.

CuMMeTpuss B TNPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPUM NPAaBUIBHBIX MHOTOTPAaHHHMKOB.
CummeTpusi B TpPaBHIBHOM MHOTOTPAaHHUKE: CHMMETpHs Napajuielenunena, CUMMETpUs
MPaBUJIBHBIX IPU3M, CHMMETPUS MPABUIIBHON MTUPaMUbI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE



IToHsITHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, [UIMHA HEHYJEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJIEHHbIE U IPOTHUBOIOJIOKHO HANpaBICHHbIE BEKTOpPbI. PaBeHCTBO
BEKTOPOB. JIeMCTBUS C BEKTOpPAMHU: CJIOKEHHUE U BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHME BeKTOopa Ha uucyio. CBoiicTBa cioXeHHs BeKTOpoB. CBoiicTBa
YMHOKEHUSI BeKTopa Ha yucio. llondarue koMiiaHapHele BeKTOphl. [Ipu3HaKk KoMIIaHApHOCTH
Tpéx BekTopoB. [IpaBmio mnapamnenenunena. TeopemMa O pa3joOKEHUM BEKTOpa MO TPEM
HEKOMIUIaHapHbIM  BekTopaMm. IIpsimoyronbHas cucreMa KOOpAMHAT B  MPOCTPAHCTBE.
Koopaunatsl Bektopa. CBsi3p MeXAy KOOpIMHATaAMH BEKTOpa M KOOPAMHATAMU TOYEK. YTOI
Mex 1y BekTopamu. CKaasipHOE MPOU3BEICHIE BEKTOPOB.

11 KJIACC

Tesa BpameHust

[TonsiTus: UMAMHIpPUYECKas TOBEPXHOCTh, KOHWYECKas TIOBEPXHOCTb, cdepuyeckas
MOBEPXHOCTh, OOpa3yromue noBepxHocTed. Tenma BpalleHUs: IWIMHIAP, KOHYC, yCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnonoxenne chepbl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K
cgepe. U300paxenue Ten BpallleHus: Ha IIocKocTU. Pa3BépTka unnunapa u konyca. CummeTpus
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTOJIBLHOTO
napajuienienumnena u ciencTBus u3 He€. OObEM MpsAMONM M HAKIOHHOM MHPU3MBI, IMIIMHIPA,
nupamMuabl 1 KoHyca. O0bEM mapa 1 mapoBOro CeTMEHTa.

KomOunanuu Ten BpalleHuss M MHOrorpaHHukoB. [lpu3ma, BhucaHHass B LMJIMHJP,
onucaHHas okoyio mwimHApa. Ilepecedenne cdepsl u mapa ¢ mwiockocteio. Kacanue mapa u
cdepsl I0CKOCThIO. [IoHATHE MHOTOrpaHHHMKA, OTUCAHHOTO OKOJIO cepbl, chephl, BIIMCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAICHMUSL.

[Tnomanb MOBEPXHOCTH LMIMHApPA, KOHYyca, miomans cdepsl u e€ vacreil. [lomobue B
npoctpadcTtBe. OTHomeHHe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[TpeoOpa3oBanue momodusi, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHU MHOTOIPAaHHUKOB M TeJl BpALEHUS: CEUEHHS LWJIMHJIpa
(mapamienbHO W TMEPIEHIUKYJISPHO OCH), CEYeHHUs KOHyca (mapajijielbHble OCHOBAaHUIO U
IPOXOJAIINE Yepe3 BEpIIMHY), CEUEHMsI 11apa, METOJbl IMOCTPOCHMSI CEYEHHI: METOJ CJeNOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEN MIIOCKOCTH.

BexkTOopbl M KOOPANHATHI B IPOCTPAHCTBE

BexTope! B ipocTpancTBe. Onepanuu Haj BEKTOpaMH. BEKTOpHOE YMHO)KEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHMs. [IpsMoyrosipHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pa3noxenue BekTopa no 6asucy. KoopanHaTHO-BEKTOPHBII METOM NpH
pELIEHNN TEOMETPUYECKUX 3a/1ay.

J{BH2KE€HHS B IPOCTPAHCTBE

JBwxkenust mpoctpanctBa. OtoOpaxkeHus. J[pmwkenuss u paBeHCTBO (uryp. OO6mme
CBOMCTBA JABWXXEHUN. Buasl NBMKEHUI: NMapauIebHBIA IEPEHOC, LEHTpalbHAas CHUMMETPHS,
3epKajbHasi CHMMETPHSI, TOBOPOT BOKpYT npsiMoid. IIpeoOpasoBanus nomodus. [psimas u chepa
Olinepa.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUAA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBIIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasaaHcKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydYalOMIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJICHA POCCHUHCKOrO OOIIECTBA, MPEICTABICHHE O MaTEMAaTHUYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHHUH, HpPOLEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJACHCTBOBATH C COLUUAIBHBIMH HHCTHUTYTaMHU B
COOTBETCTBUH C UX (QYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’kJaHCKOM MIEHTUYHOCTH, YBAXKEHHUS K IPOLLIOMY U
HACTOAILIEMY POCCUUMCKONM MareMaTUKH, LIEHHOCTHOE OTHOIIEHWE K JIOCTUKEHHUSIM POCCUUCKUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW WIKOJIbI, HCIOJIb30BAHUE ITHX JOCTIDKCHUN B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHHE JIYXOBHBIX IICHHOCTEH  POCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTUKEHUN HAyKU U JAESITEIbHOCTHIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTnYecKoe BOCIIUTAHUE:

ACTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peUIeHWH, pacCyXIeHuH, BOCIHPUUMYHUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoe BocnuTaHue:

c(OpPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYeCKHe 3HaHUs B MHTEpecax 3/10pOBOTO
u Oe3omacHoro oOpa3a >XM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHH U OTAbIXa, peryjspHas pundeckas akTUBHOCTH),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIbHOCTHIO;

6) Tpy10BO€ BOCIIMTAHHE:

TOTOBHOCTb K TPYyJAy, OCO3HAHUE IIEHHOCTH TPYAOIIO0US, UHTEpPEC K pa3ludyHbIM chepam
npo¢eCCUOHATILHON JESATETbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUIOKEHUSMH, YMEHHE
COBEpIIaTh OCO3HAaHHBIA BBIOOp Oyayuied mnpodeccun H  peaau30BbIBATh COOCTBEHHBIE
KU3HEHHbIE IUJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO MU
camM000pa30BaHUIO Ha MPOTSXKEHUH BCEH KHU3HHU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B peIlICHHU
MPAKTUYECKHX 3a7[a4 MaTeMaTU4eCKOil HalpaBIeHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIbTYpbl, IOHMMAaHUE BJIUSHHUS COLMAIBHO-
HKOHOMUYECKUX IPOLIECCOB Ha COCTOSIHME MPUPOAHONM M COIMAbHOM Cpelbl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMUYECKHMX  MpoOsieM, OpHeHTaluss Ha  NpUMEHEHHue
MaTeMaTHYeCKUX 3HAHMUN Ui pelleHHs 3a7ad B 00JacTH OKpY’Karollel cpelibl, MIaHHPOBaHHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs OKPY KarOIIEel Cpeibl;



8) HEHHOCTH HAYYHOT0 NMO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAaKTHKH, MOHMMAHUE MATeMaTUYECKOW HAyKH Kak chepsl
YeJIOBEYECKON NESATEIbHOCTH, 3TANOB €€ pa3BUTH M 3HAUMMOCTH JJISl Pa3BUTHUS IIUBUIM3AINH,
OBJIaJICHUE SI3bIKOM MaTeMAaTHUKH U MaTeMaTUYECKOM KyJIbTYypOil Kak CPeJICTBOM MO3HAHUS MUDA,
TOTOBHOCTb OCYILECTBIISATh MTPOCKTHYIO U UCCIIEAOBATEIIbCKYIO ACSITEIbHOCTh MHIUBUIYAIIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

BBISBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTeMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWIEHWA MEXAYy TOHATHAMH, (OPMYIHPOBATh ONpPEICICHHUS IOHATHH,
YCTaHABIIMBATh CYIICCTBEHHBI NpPH3HAK KJIACCU(UKAIMKA, OCHOBAHWS I 0000IIeHUs U
CpaBHEHMS, KPUTEPUHU IPOBOAUMMOIO aHAIN3A;

BOCIIPUHUMATh, (HOPMYIMpPOBaTh U IPEOOPa30BBIBATh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpUIATeNIbHbIC, EAMHIYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISBJISITH MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aHMMOCBS3M U NPOTHBOpeuHs B (akrax,
JNAHHBIX, HAOMIONEHUSX ¢  YTBEPXKACHUAX, MpeiaraTh KPUTEPUU [ BBISIBICHHS
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX M HWHAYKTHBHBIX
YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MMPOBOAUTE CaAMOCTOATCIIBHO J0OKa3aTCJIbCTBA MATEMATUYCCKUX YTBep)KI[eHI/Iﬁ (pr[MI)Ie u
OT TMPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTAlMIO, NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTH COOCTBEHHEIE CYXKIACHUA 1 BBIBOOKI,

BbIOMpaTh crHoco® pemieHus yd4eOHOM 3amaun  (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOUpaTh Hauboliee MOAXOMANIMA € YYETOM CaMOCTOSITENILHO BBIJEICHHBIX
KPUTEPHUEB).

ba3oBbie uccienoBarebCKue 1eCTBUA:

MCIIOJIF30BaTh BOIMPOCHI KaK HUCCIIEI0BATEbCKUM MHCTPYMEHT TO3HAHUSI, (HOPMYIHPOBAThH
BOIPOCHI, (DUKCUPYIOIIME TPOTUBOpPEUHE, MpoOJieMy, yCTaHaBIMBAaTh KMCKOMOE M JaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHE;

MMPOBOANTH CaAMOCTOSATCIIBHO CHJ'IaHI/IPOBaHHI)II\/'I OKCIICPUMCHT, HUCCIICOOBAHUC 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, SIBICHUS, IMPOIIECCAa, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMU, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENNLHO (OPMYIUPOBATh 000OIIEHUS U BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS], UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOTYYSHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000IIeHHIT;

IMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTHC IPOLIECCA, a TAKKE BbBIABUIaTh MPEAIIOIIOKCHHA O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Pabora ¢ nundgopmanueii:

BBISBJISITH JeUIUTHI MHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JI OTBETa Ha BOIPOC U IS
pELIeHUs 3aa4H;



BbIOMpaTh MHGPOPMALMIO W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATD,
CHUCTEMAaTH3UpPOBaTb M HHTEPIPETUPOBATh HMH(DOPMAIMIO PA3TUYHBIX BUAOB U  (opm
IIPEJICTaBIICHMUS,

CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MpPEACTaBIATh €€ B pa3iauuHbIX  (opMax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAMM IO CaMOCTOSITEIBHO  CPOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKATHBHBbIE YHHBepCaJbHbIe YUeOHbIe el CTBHA

Oo0uienue:

BOCIIpUHUMATb H q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMHU U LCIIAMH
06H_[€HI/ISI, SICHO, TOYHO, I'PAMOTHO BbIPpAXKaTb CBOIO TOYKY 3pPCHUA B YCTHBIX WM IMHMCBMCHHBIX
TCKCTAaX, JdaBaTb IIOjACHCHUA IO XOAY PCHICHUA 3aJadd, KOMMCHTHPOBATH HOJIy‘-IeHHI)If/'I
pe3yJibTar;

B X0/1e OOCYXKJEHHUs 3a7aBaTh BONPOCHI IO CYIECTBY OOCYXAaeMOW TeMbl, MPOOIIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEM, HAllEJICHHbIE HAa MOMCK PEIEHHs], CONOCTaBIATh CBOU
CYXJIEHUS C CYXKACHUSAMHU JPYyTrUX YYaCTHUKOB AMANora, oOHapy>XKHBaTh pa3jinyve U CXOJCTBO
NO3HIINH, B KOPPEKTHOU popme HopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,

MNpEACTaBIATL PE3YyJIbTaTbl PCIICHHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOATCIIBHO BI)I6I/IpaTI) (l)opMaT BBICTYIIVICHHUA C yqéTOM 3aa4 IMpe3CHTauuu U
0COOEHHOCTEHN ayJUTOPHH.

PeryasiTuBHble yHHBepcaJibHble YUeOHbIe JelicTBUSs

Camoopranu3aums:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHHUS 3ajaud, BbIOMpaTh CIOCOO peleHus ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHUH ¢ yuéTOM HOBOM MH(pOpMaLUK.

CaMOKOHTPOJIb, IMOLIMOHAIbHBIN HHTEJICKT:

BJIaJICTh HaBBIKAMU ITO3HABATEIbHON peQIIeKCUU KaK OCO3HAHUS COBEpIIAEMBbIX JIEHCTBUI
U MBICIUTENBHBIX TPOLIECCOB, HX PpEe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7aun;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PEUICHUM 3a/a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JaHHBIX, HAlIECHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LEId U YCIOBHUSAM, OOBSICHATH HPUYUHBI
JOCTIDKEHUSI WM HEJOCTHIKEHHUS] Ppe3yJNbTaToB JEATENbHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eITeJIbHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBa KOMaHAHON M MHIUBUAYalIbHONH pabOThl Mpu
pelieHny y4deOHBIX 3a/Jay, INPUHUMATh IeJlb COBMECTHON J€ATEIbHOCTH, IUIAHUPOBAThH
OpTaHU3aIMI0 COBMECTHOW pabOThI, pacupeneisaTh BUABI padOT, JOTOBAapHUBATHCS, OOCYXKIATh
MIPOIIECC U PE3yabTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B T'PYMNIOBBIX (opMax paboThl (0O0CykAeHUsS, OOMEH MHEHMH, «MO3TOBbIE
IITYpPMBI» W HWHBIE), BBIIOJIHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JIEHCTBUSA C



JIPYTHMH YJI€HAMU KOMaHIbI, OIEHWBATh KA4eCTBO CBOErO BKJIaJa B OOIMMNA TPOAYKT TIO

KpUTEpUsM, chOpMYyJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyvaromuiics Hay9InuTCs:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSIMH CTEPEOMETPUU NIPU PEILICHUH 33/1a4 U
IIPOBEJCHUHY MATEMaTUYECKUX PACCYKICHUN;

IIPUMEHATh AKCUOMBI CTEPEOMETPUH M CIEACTBHS U3 HHUX IpU  PELICHUH
FEOMETPUUECKUX 3a]au;

KJIacCu(UIMPOBATh B3aUMHOE PACIIOJI0KEHHE TPSMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJIHO ONEpUpPOBaTh MOHATUAMH, CBSI3aHHBIMHU C YIJIaMH B IIPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U IJIOCKOCTbIO;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;

CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPDAaHHUKOB (IIpU3Ma, NMHUpaMHUAA,
OpSAMOYTOJIbHBIHN NMapasuienenunesn, Kyo0);

KJaccu(puIUpoBaTh MHOIOI'PaHHUKH, BBIOMPAsi OCHOBAHUS JUIs KJIaCCU(DUKALIUMY;
CBOOOZHO ONEpUPOBATh IOHATUSMHU, CBA3aHHBIMH C CEYEHHEM MHOIOI'PAaHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH NapalljiesIbHOE, LIEHTPAJIbHOE U OPTOrOHAJIILHOE NMPOEKTUPOBaHKUE (pUryp Ha
TUIOCKOCTB, BBITIOJHATH N300paKeHHUs (PUTYp Ha IIIOCKOCTH;

CTPOUTH CEYEHUS MHOTOI'PAaHHUKOB Pa3IUYHBIMU METOJAMH, BBIMOJHATH (BBIHOCHBIE)
IUIOCKHE YepTeXH M3 PHUCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHU3Y;

BBIYUCIIATh IUIOMIAJM MOBEPXHOCTEH MHOTOIpaHHUKOB (TMpU3Ma, NHpamMHiaa),
reOMEeTPUYECKUX TeJI C IPUMEHEHUEM (HOopMyIT;

CBOOOZHO ONEpUpOBaTh MOHATHUSAMM: CHUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCh H
IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOJIHO OIEPUPOBAThH MOHITUSAMHU, COOTBETCTBYIOIIMMHU BEKTOpAaM U KOOPJMHATAM B
IIPOCTPAHCTBE;

BBITIOJIHATH IEUCTBUS HaJl BEKTOPaMU;

pemate 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLIEHHH M HaxOXKICHHE
FEOMETPUUECKUX  BEJIMYMH, TPUMEHSS HW3BECTHBIE METOAbl IpPH  PELICHUH
MaTEMaTHYECKUX 3aa4 OBBIIIEHHOIO U BBICOKOTO YPOBHSI CJIOKHOCTH;

IPUMEHATH NIPOCTEHIINE TPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPU PELLIEHUHU CTEPEOMETPUYECKUX 3aay;

U3BJIEKATb, peoOpa3oBHIBATH u MHTEPIPETUPOBATH nH(pOPMALIUIO 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYEeCKHX (Urypax, MpEACTaBIEHHYI0 Ha uepTekax u
pHUCYHKaX;

IPUMEHATHh IIOJyYEHHBbIE 3HAHUS Ha TIPAKTUKE: CPaBHMBATb W AaHAJIU3UPOBATH
peallbHbIE CUTYyallM, IPUMEHATHh W3YYEHHBIE MOHATUSA B MPOLECCE NMOMCKA PEIICHUS
MaTeMaTH4eCcKu c(HOPMYIMPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh PEaJIbHbIE CUTYaLH



Ha $s3bIKE TE€OMETPUM, HCCIEAOBATh IOCTPOEHHBIE MOJEIN C HCIOJIB30BAaHUEM
reOMETPUYECKUX TIOHATHH M TEeopeM, ammapara anreOpbl, pemarh MpPaKTHYECKHe
3a/1a4M, CBSA3aHHbIE C HAXOKIECHUEM I€OMETPUUECKUX BEIUYUNH;

UMETh MpeJICTaBiIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU KaK COCTaBHOMN
yacTu (pyHIaMEeHTa Pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 ky1acca 00y4aromuiicst HayIuTCs:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C IIHJIMHAPHYECKON, KOHUYECKOH U
cepruueckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

OIIEpUPOBATH MOHATHUSMHU, CBA3AHHBIMU C TEJaMH BpALCHMs: LMIMHAPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTh Tella BpalleHus (IUIHHIp, KOHYC, cdepa U map) 1 0OBSICHIATH CIOCOOBI
HOJIyYEeHHUs TeJl BPALCHHUS;

KJIaccu(puIUpOBaTh B3aMMHOE pacloyiokeHue chepbl U INI0OCKOCTH;

BBIUUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTIOTPAaHHUKOB M TeJ BpalleHHs, OObEMBI U
IUTOIIAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAILEHHs, TEOMETPHUECKUX TEI C
npUMEHEeHHEM (OopMyIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3AHHBIMH C KOMOMHAIIUSIMH TEJ BpPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M ONMHMCAHHBIA OKOJO chepsl,
cdepa, BIMCaHHAss B MHOIOI'PAaHHUK WUJIM TEJIO BPAILEHUS;

BBIYUCIIATH COOTHOLICHUS MEX]Y IUIOIIAIMH ITOBEPXHOCTEH U 00bEMaMU MOAOOHBIX
Te,

n300pakaTb HU3ydaemble (UIYypbl, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB TNPOCTBHIX OOBEMHBIX (HUTYp: BHIl CBEpPXY, COOKY, CHH3Y, CTPOUTH CEUYCHUS
TEJ BPAICHHS,

U3BJIEKATbh, UHTEPNPETUPOBaTh M IpeoOpa3oBbIBaTh  HWHGpOpMAIMIO O
NPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEICTABICHHYI0O Ha YepTexax u
PHCYHKax;

CBOOOJTHO OTIEPUPOBATH MOHITHEM BEKTOP B IIPOCTPAHCTBE;

BBITTOJTHSATH ONEPAIH HaJl BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;

peliaTb TEOMETPUYECKHE 3a/Jadd Ha BBIYMCICHHE YIJIOB MEXIy NpPSAMBIMU U
TUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPU PELICHUN;

CBOOOJTHO OIEPUPOBATH IMOHATUSMH, CBS3aHHBIMH C JIBXKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKEHUN;

BBITIOJIHATh M300paXCHWsT MHOTOTPAaHHHKOB W TeNl BpAICHUS NpPU TapalieTbHOM
nepeHoce, MeHTPATbHON CHMMETPHH, 3€PKATbHOW CUMMETPHH, MPH ITOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEUEHHUS MHOTOTPAHHMKOB U TEJ BpAIICHUS: CEUeHHs LMUIMHApa
(mapasuienbHO U NEPIIEHIUKYISAPHO OCH), CEYEHHsI KOHYyca (MapaiesibHble OCHOBAaHHUIO
U TIPOXO/ISIIIINE Yepe3 BEPIINHY), CEUCHUS 1Iapa;

UCIOJIb30BaTh METOJbl TOCTPOCHHUSI CEYEHMH: METOJl CIENO0B, METOJ| BHYTPEHHETO
POCKTHPOBAHUS, METO]I TIEPEHOCA CEKYILEeH IMIIOCKOCTH;



JI0Ka3bIBaTh F€OMETPUUECKUE YTBEPKACHUS;

NPUMEHSTh TEOMETPHUYECKHE (aKThl Ui PEIICHUsS CTEPEOMETPUYECKHX 3ajad,
MPEANOIararouX HECKOJIbKO IIaroB peuIeHus, €Cu yCJIOBUS MPUMEHEHUS 3a/aHbl B
SIBHOW M HESIBHOM (hopMme;

pemiath 3ajJayd Ha JOKa3aTeIbCTBO MAaTeMaTHYECKUX OTHOIICHUM M HaXOXICHUE
FeOMETPUUYECKUX BEJINYMH;

MPUMEHSTH POTPAMMHbBIE CPEJICTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPH
pEIIeHNU CTePEOMETPUUECKHX 3a/1aY;

OPUMEHSTh T[OJTy4YeHHbIC 3HAHUS Ha MPAKTHKE: CpaBHUBATh, AHAIU3UPOBATH W
OLICHUBATh pPeajibHble CUTYaI[UH, IPUMEHATh U3yUYeHHbIEC TIOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKa pEeIIeHUsI MaTeMaTH4ecKu CGHOpMYyIMPOBAHHON MPOOIIEMBI,
MOJIEJIMPOBATh pealbHbIe CUTyalluu Ha S3bIKE T€OMETPUU, UCCIEI0BATh TOCTPOCHHBIE
MOJICJIA C UCIOJIb30BAHUEM T'€OMETPUYECKUX TOHSATUN M TEOpeM, ammapara aiareopsl,
peuiaTh IPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0KICHHUEM IreOMETPHUYECKUX BEIIMYUH,
MMETh TIPEJICTAaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUS T€OMETPUU KaK COCTABHOMU
yacTu (yHJAaMEHTa pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne KosinvecTBo yacos JJIEKTPOHHbIE CHMCOK HTOTOBBIXIIAHMPYEMbIX Cnoco6 ouenku
Haumenobanue Beero | x/p | THp/p (undpossie) pPe3yJIbTATOB € YKa3aHHUEM dTANIOBHX HTOI'OBBIX
n/ | Ppa3iesioB U TeM o0pa3oBaTelIbHbIE | opMHPOBAHUS IIAHUPYEMBIX
n NMporpaMmbI pecypchbl pe3yJbTaToB
CBOOOJTHO ONEPUPOBATH OCHOBHBIMH YCTHBIN OIPOC
MOHATUSMH CTEPEOMETPUHUIIPH PEIICHUH
Bsenenue B 23 1 3aJ1a4 ¥ IIPOBEACHNN MaTEMaTHYECKUX
CTEPCOMETPHUIO https://m.edso0.ru | PacCyxACHHUI;
/7f415b90 MIPUMEHSATh aKCHOMBICTEPEOMETPUHU U CIECACTBUS
13 HUX TP PEIICHUH T€OMETPUUYSCKUX 3a]1a4
KJ1acCU(UIIUPOBATH B3AUMHOE pelieHue
Bsanmuoe https://m.edso0.ru
pacmooKeHUe IPSIMBIX B TPOCTPAHCTBE, y4eOHBIX U
pacroiaoxeHue [7f415b90 o
6 1 ——— TIJIOCKOCTEH B IPOCTPAHCTBE, IPSIMBIX U HPAaKTHKO-
MPSMBIX B N
p TIJIOCKOCTEH B IPOCTPAHCTBE OPHUEHTHUPOBAH
MIPOCTPAHCTBE
HBIX 33J1a4
IapannensHoCTh https://m.eds00.ru KJ1accu(UIUpoBaTh B3aUMHOE oOyyaroras
MPSIMBIX H 3 17§415b90 PacIoIOkKEHUE MPSMBIX B IPOCTPAHCTBE, CaMOCTOSITEITbH
TJIOCKOCTEH B IJIOCKOCTEH B MPOCTPAHCTRBE, MPSAMBIX U asg pabora
MIPOCTPAHCTBE TJIOCKOCTEH B IPOCTPAHCTBE
[NeprieHAUKYISIPHO https://m.edsoo.ru KJIACCHU(UITUPOBATH B3aUMHOE MTUChbMCHHAS
CTh TMPSIMBIX U o5 [7f415b90 PacmoIOKEHUETPSIMBIX B IPOCTPAHCTBE, pabortay
TJIOCKOCTEH B TUIOCKOCTEH B TIPOCTPAHCTBE, MPSIMBIX U JIOCKH
MIPOCTPAHCTBE MJIOCKOCTEN B IPOCTPAHCTBE
Vel u 16 1 CBOOOHO ONEpUPOBATH MOHATUSAMU, o0yuaroras
paccTosiHus https://m.edso0.ru CBSI3AaHHBIMHM C yIJIaMU B IIPOCTPAHCTBE: CaMOCTOSITEIIbH



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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[7t415b90 MEXY MPSIMBIMU B IPOCTPAHCTBE, MEXKTY ast pabora
IIPSIMOM U TNIOCKOCTBIO
CBOOOIHO OIEPUPOBATH OHATHUSIMH, YCTHBIN OIPOC
CBSI3aHHBIMH C MHOT'OTPaHHHUKaMH; CBOOOIHO
pacro3HaBaTh OCHOBHBIC BHJIbI
MHororpanHuku 7 https://m.eds00.ru MHOTOTPaHHUKOB (IIpU3Ma, MUpaMUAa,
[71415090 MIPSIMOYTOJIBHBIN TTapaJuIeIIeHIe I, KyO);
KJIACCU(UITUPOBATH MHOTOTPAHHUKH,
BBIOMpasi CHOBAaHUS IS KiIacCu(UKaIlun
https://m.edsoo.ru cBOOOIHO OIEPHPOBATH MTOHATHIIMH, pelieHue
BeKTopHI B [7f415b90 COOTBETCTBYIOIIIUMH BEKTOPaM U yueOHBIX U
12 KOOpJMHATaM B IPOCTPAHCTBE; BHITOIHSATh IIPAKTHKO-
MIPOCTPAHCTBE .
JEHCTBUS HAJl BEKTOPAMH OpPUCHTUPOBAHH
BIX 3aJ1a4
[ToBTOpEnue,
000011IeHNE U 5 https://m.edsoo.ru
cucreMaTtuzanus /7f415b90
3HAHUM
OBIIIEE
KOJIMYECTBO
YACOB IIO 102

[TPOT'PAMME
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11 KJIACC

Ne KonnyecTBo yacos DJIEKTPOHHBIE Cnoco0 onenkn
HanMeHOBAHH nd Y ) Cnucok UTOroBBIXINIAHMPYEMbIX Pe3yJ1bTATOB
ugposbie HUTOrOBBIX
epayteiopu | Beero | x/p | TIp/p nupp € YKa3aHHeM 3TanoBUX ()OPpMHUPOBAHUS
n/ Tem o0pa3oBaTejibHbIE IUVIAHUPYEMbIX
n ecypchl €3yJIbTaTOB
NPOrpaMmbl pecyp pesy
CBOOOJTHO ONIEPUPOBATH MOHITUSMH, CBI3aHHBIMU YCTHBIN OIIPOC
1 AHATTUTHIECKA 15 1 https://m.eds00.ru y ’ Ny
C LWIMHJPUYECKOHN, KOHMUECKO! U cheprueckoi
A TE€OMETpHA [7f415b90
— MIOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IOJTy4YEHUS
https://m.edsoo.ru pelieHue
[ToBTOpEHwUE,
[7t415b90 y4eOHBIX U
o0o0muieHne u
2 15 1 IIPAKTUKO-
cucTeMaTusail
. OpPUEHTUPOBaHH
U 3HaHUHU
BIX 3a71a4
BBIUHCIISATh  BEIMYMHBI  3JIEMEHTOB oOyyaroras
. MHOTOTPaHHUKOB;00BEMBI U TUIOLIAIN CaMOCTOSITENIbHA
O6nEm https://m.eds00.ru y .
MTOBEPXHOCTENH MHOTOTPAaHHUKOB; MHOTOTPAHHUK, g pabora
3 MHOTOT'PaHHUK 17 1 /7f415b90 . .
e BIMCaHHBIN Bcepy U ONMUCAHHBIM OKOJIO cepsl, THCEMEHHAs
a
cdepa, BIUCaHHAs B MHOT'OTPaHHUK WJIM TEIO pabora y
BPALLCHUS JIOCKH
OnepupoBarh NOHATUSMU,CBA3aHHBIMH C TEJIaMU oOyyaroras
Tena BpAaIlEHHs: LUIMHIPOM,KOHYCOM, chepoil n CaMOCTOSITENIbHA
4 BpalICHNs 24 1 https://m.edsoo.ru 11apoM; pacro3HaBaTh Teja BpallleHus (LIUIUHAD, s paboTta
/7§415b90 KOHYC, c(epa 1 1map) 1 0ObACHATH CIIOCOObI
MIOJIy4€HHUS TEJ BPallCHHUS,;
[Tnomramu BpluncasaTe BENWYMHBI DJIIEMEHTOB TEN BpALICHUS, YCTHBII OIIPOC
5 IIOBEPXHOCTHU U 9 1 00BEMBI U IIJIOLIA/IU TIOBEPXHOCTEH TEeNBpaICHHUS,

00BEMEI

F€OMETPUUECKUX TeJl C TMpUMEHEHHEeM ¢GopMy,
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KpPYyIJIBIX TeJ

https://m.edsoo.ru

[7f415b90

n300pakaTh M3ydaemble (DUTYPBI, BBIIOJIHATH
(BBIHOCHBIC) IUIOCKHE  YEpPTEeKH M3 PHUCYHKOB
MPOCTBIX O0BEMHBIX (PUTYp: BHIl CBEPXY, COOKY,
CHH3Y, CTPOUTh CEUeHHMsI TeJI BPAICHHUS,
CBOOOTHO OIIEPUPOBATHIIOHATHSIMH,
CBSI3aHHBIMHU C KOMOWHAIMSMH TEJIBPAIICHHUS U
BBIYHCIIATH COOTHOLICHUS MEX/Ty TUIOMIASIMU
MOBEPXHOCTEH HOOBEMaMH MTOTIOOHBIX TET;
U3BJIEKATh, HHTEPIPETUPOBATH U TPe0OPa3OBbIBATH
MH(POPMAIIHIO O MTPOCTPAHCTBEHHBIX
reOMETPUYECKHUX (PUTypax,Ipe/ICTaBICHHYIO Ha
YepTeKax U pUCYHKAxX

JBr>xeHus

https://m.edsoo.ru

[7f415b90

CBOOO/IHO OIIEPUPOBATH HIOHATUSMH,
CBSA3aHHBIMU C IBUKCHUEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA IBMKCHUM;

BBITIOJIHATH N300paKEHUSIMHOTOIPAaHHUKOB U TEJ
BpallleHUs IpU  NApajuIeIbHOM  IIEPEHOCE,
LIEHTPAJIbHOU CUMMETpPUH, 3epKaJIbHOU
CUMMETpPUH, IPUIIOBOPOTE BOKPYT IPSIMOH,
npeoOpa3oBaHus MOA0OUS;

CTPOUTH CEYEHUS MHOIOTPAaHHUKOB U  Tell
BpAIllEHUs: CeUeHUs LWIMHApa (mapauieIbHO U
MEPNEeHIUKYISIPHO ~ OCH), CEYEHMs] KOHyca
(mapayuienbHBIE OCHOBAaHMIO U MPOXOJSIINE
4yepes3 BEpIINHY ), CEYEHUsI 11apa;

HCIIOJIB30BaTb MCTOABI ITOCTPOCHHA CEUCHHIA:
METOJ CJICIOB, METOA BHYTPCHHCETO

MIPOEKTUPOBAHMSI, METOJT IEPEHOCA CEKYIIeH
IJIOCKOCTH;

perieHne
y4eOHBIX U
NPaKTHKO-
OPHEHTHPOBaHH
BIX 33J1a4;

[ToBTOpEHwUeE,

000011IcHHE U
cHCTeMaTH3a

US 3HAHUH

10
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[7f415b90
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