MUHHUCTEPCTBO NPOCBEIEHUSA POCCUMCKOM ®EJEPAIINN
MyHunMnajabHoe 010KeTHOe 00111e00pa3oBaTe/ibHOEe YUpeKIeHre
«busip-O3epckasi cpenHsisi 001eo0pa3oBaTe/IbHasI IIKOJIA
Hypaarckoro MmynununaabHoro paiiona Pecrryosmku Taraperam)

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
PykoBoautens [LHIMO 3am.qupektopa o YP HupekTop
[Tanuna M.B. TokapeBa E.T". Tokapes A.E.
[Ipotokon Ne 1 29.08.2024 [Tpuka3z Ne 109
ot 28.08.2024 1. ot 29.08.2024 r.
PABOYASA ITPOT'PAMMA

(ID 6423828)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

115 ooyuarommmxcest 10 — 11 kiraccos

Cpoxk peanuszanuu: 2 roga
CocTaBuTeNb yUYUTENIb MaTEMATHKU:
Toxapesa E.I'.

PaccmoTpeHo Ha 3acegaHun
HIeJarOTHYeCcKOT0 COBETa
npotokoi Nel ot 29.08.2024 r.

c. buasp-O3epo, 2024



INOACHUTEJIbBHAS 3AIINCKA

I'eomerpust siBsieTcss OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CpETHEro oOIIero oOpa3oBaHHUs, TaK Kak 0OECreunBaeT BO3MOXKHOCTh HM3YUEHHS
JUCLHUIUIMH €CTECTBEHHO-HAYYHOW HAIpaBICHHOCTU U NPEAMETOB I'yMaHUTAapHOro Iukia. Ilockonbky jorndyeckoe MblluIeHHE, GOPMHPYEMOE IPU
U3y4eHUH OO0YYarolUMMCS MOHATUHHBIX OCHOB I'€OMETPHHM, IPH JI0KA3aTEeIbCTBE TEOPEM U IMOCTPOEHHM LIENIOYKU JIOTHUECKUX YTBEPXKIECHUH Ipu
peLIeHUN T€OMETPUYECKUX 3a/1a4, YMEHHUE BBIIBUIATh U ONPOBEPraTh IMIIOTE3bl HENOCPEACTBEHHO MCIIOIB3YIOTCS IIPU PELICHUU 3a/1a4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YACTHOCTH (PU3MUYECKUX 3ajad.

Llenb ocBOeHMs IporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriryOlI€HHOM ypOBHE — pa3BUTHE MHIUBUAYAIbHBIX CIOCOOHOCTEH 00y4arommxcs
IpY U3y4EHUH T'€OMETPHH, KaK COCTaBIIAIOLIEH penMeTHOl obnactu «MaTemaTuka 1 HH(popMaTHKa» uyepe3 odecrieueHrue BO3MOKHOCTH PUOOPETEHUS
U HCIONB30BaHMS Oojee TIyOOKMX TEeOMETPUYECKMX 3HAHWKA U JEHCTBHH, CHEUU(PUYHBIX TEOMETPUU, M HEOOXOAMUMBIX [UIS YCIIEHIHOTO
npodeccuoHaIbHOr0 00pa30BaHMs, CBI3aHHOTO C UCIOIb30BAaHUEM MAaTEMaTHKH.

[TpropuTeTHBIMU 337ja4aMH Kypca F€OMETPUHN Ha YIIIyOJEHHOM YPOBHE, PACHIMPAIOUIMMU U YCUJIMBAIOIIUMU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCS:

pacuMpeHue MpeCTaBIeHUsI O TEOMETPUN KaK YacTH MUPOBOM KYJIbTYPhI M1 (JOPMHUPOBAHUE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOIIUM
MHUpPOM;

(opMupOBaHUE TNPEACTABICHUS O IMPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEWIIMX MATEMaTHYECKUX MOJEIAX, MO3BOJISIOIIMX OMMCHIBATh U
U3y4yaThb pa3HbIe SIBJICHUS OKPYXKAIOIEro MUpa, 3HaHUE NMOHIATUIHHOIO anmnapara 1o pasjeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMHpOBaHHE YMEHHS BJIIETh OCHOBHBIMH MOHSATHUSMHU O IPOCTPAHCTBEHHBIX (PUIypax M UX OCHOBHBIMU CBOMCTBaMU, 3HaHUE TeOpeM, (popmyi
U YMEHHUE UX MPUMEHSITh, yMEHUSI JOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PELIEHUs 3ajay;

(dopMupOBaHHE YMEHHS DPACIIO3HAaBAaTh Ha YEPTEXKaxX, MOJENSIX W B peaJbHOM MHMpPE MHOTOTPAaHHHKM W Tejla BpPALICHHUS, KOHCTPYHPOBATh
F€OMETPUYECKUE MOJIEIH;

¢opMHpOBaHHE TMOHMMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOI'O TIOCTPOCHUS MaTeMaTHMYeCKUX TeOpuid, (OopMHpOBaHHE IMOHUMAHHUS POJIH
AKCHOMATHKH IIPH NIPOBEICHUM PACCYKACHUM;

(dopMupOBaHHE YMEHUS BIIAJIETh METOJaMHU JI0Ka3aTeNbCTB W aJTOPUTMOB pEIICHUs, YMEHHUS WX MPUMEHSITb, IPOBOAUTH JI0Ka3aTeIbHbIE
paccyXIeHHUs B XO/I€ pEIICHUs] CTEPEOMETPUUECKHX 3aJau U 3a/1a4 C IPAKTUYECKUM COfep)KaHueM, (opMHUpOBaHUE NPEACTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTe’abCTB MPU 00OCHOBAHUN MaTeMaTHYECKUX YTBEPKACHUN M POJIM aKCHOMATUKHU B IPOBEJICHUN AETYKTUBHBIX PacCyKJICHHIA;

pa3BUTHE U COBEPLICHCTBOBAHME WHTEUIEKTyaJIbHBIX U TBOPYECKUX CHOCOOHOCTEM OOydarommxcsi, IO03HaBaTebHON aKTUBHOCTH,
HCCJIEI0BATENBCKUX YMEHNN, KPUTUYHOCTH MBIIIJIEHUS, UHTEPECA K U3YUEHHUIO TEOMETPUH;

¢dopmupoBaHne (HYHKIIMOHAIBHOW TPaMOTHOCTH, PEJICBAaHTHOM T'€OMETpPUM: YMEHMs PpaclO3HaBaTh IPOSBICHUS T€OMETPUUYECKUX MOHATHM,
O00BEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYalUsX U MPHU U3YHYEHUH JAPYIHX y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEN, MOJICIINPOBAHUS PEAIBHBIX CUTYallHH, NCCIEA0BAHUSA TOCTPOEHHBIX MOJEIIEH, MHTEPIPETALIMY MOJy4YEHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COZIEP)KATEIbHBIMU JIMHUSAMU yueOHOTOo Kypca «I'eomerpusi» B 10—11 knaccax sapinstores: «lIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHukmn», «Tena BpameHus», « BEKTOpbI 1 KOOPIAUHATHI B IPOCTPAHCTBEY, «JIBUXKEHUS B IIPOCTPAHCTBE.



ChopmymnmupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH IMOHATHUAMHY», PEICBAHTHBIMH T€OMETPHUH Ha YriayOJIEHHOM YpOBHE
oOyuenus B 10—11 kimaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a (GOpMHpPOBaHHUE IOTUYSCKUX YMEHHUH pacpeeNsieTCs He
TOJILKO IO COJEPKATEIbHBIM JIMHUSAM, HO U 10 rofaM oO0ydyenus. Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJIbTaTaM OCBOCHUS
@enepanibHOll pabouell MmporpamMmbl, paclpeAeNEHHBIM IO rojaM OOyuYeHHUs, CTPYKTYpPUpPOBAaHO TaKHUM OOpa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHLIMIIAAIBHBIM BOIIpOcaM oOyuaroluecs: o0palaiich HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHHE T€OMETPUUYECKUMH MOHATUAMU U
HaBBIKAMHU TIOCJEIOBATEIBHO M TOCTYNATEIbHO, C COOJIOACHHWEM NPHUHIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAaTh B OOILIYIO CHUCTEMY
TeOMETPUUECKUX MPEICTABICHUN 00yUYaroInXCs, PACIIUPsIs U yriryossis e€, o0pasys MPOYHbIE MHOKECTBEHHBIE CBS3H.

[Tepexon K U3y4EHUIO TE€OMETPUH HA YIITYyOJIEHHOM YPOBHE MO3BOJISIET:

co3aarh ycnoBus sl auddepeHnranun o0ydeHus, MOCTPOCHUST WHAMBHUIYAIbHBIX 00pa30BaTENbHBIX MPOTrpamMM, OOECHEUUTh YrIIyONEHHOE
U3YYEHUE T€OMETPUHN KaK COCTaBIISIIONIEH yueOHoro nmpeaMera «MaTemMaTHKay;

HOJTOTOBUTH O0YYAIONIMXCS K MPOAODKEHHIO M3YYECHHUSI MAaTeMaTHKU ¢ y4€ToM BBIOOpa Oymymiei npodeccun, obecrieynBas MpeeMCTBEHHOCTh
MEX1y 00IIKUM U TIPOo(heCCHOHATBLHBIM 00pa30BaHUEM.

Ha uzyuenue yueGHoro kypca «I'eomerpusi» Ha yriny0iaéHHoM ypoBHe otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henenio), B 11 kimacce
— 102 yaca (3 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TIOHATHUSI CTEPEOMETpHH. TodYKa, MpsimMas, TIOCKOCTh, MPOCTPAaHCTBO. IloHATHE 00 aKCHMOMAaTHYECKOM IOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnionoxeHue npsMbIX B IPOCTPAHCTBE: IEPECEKAIOLINECS], TapaJLIEIbHbIE U CKpeIMBaroyecs npsMole. [[pu3Haku CKpeInBarOmMuXcst
npsimMbIX. [lapanenbHOCTh NPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE: MApaJUIeNIbHbIE INPSAMBIE B IPOCTPAHCTBE, MAPAJIEIBHOCTh TPEX MPSIMBIX,
napajieIbHOCTh NMPSIMOM M miiockocTh. [lapanenbHoe U HeHTpalbHOE MPOEKTUpOBaHKE, n3o0pakeHue Guryp. OCHOBHBIE CBOWCTBA MapajlIeIbHOTO
npoektupoBanus. M3o0paxenue puryp B nmapamieabHOW NPOEKUUU. YTJbl C COHANPABIEHHBIMUA CTOPOHAMHU, YroJl MEXKIY HPSIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEH: MapajuleibHble IMJIOCKOCTH, CBOMCTBA MapauleNbHbIX IulockocTeil. [IpocTeiimne mpocTpaHCTBEHHbIE (UIYphl Ha
IUIOCKOCTH: TETpa’ip, NapajiesIenuIe, IOCTPOCHUE CEUEHUH.

[IepnieHAUKyYIAPHOCTD NMPSMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE MPSMBIE B IIPOCTPAHCTBE, IPSMBIE MAapajuIe/IbHbIE U NEPIECHAMKYISPHBIE K
IUIOCKOCTH, IPU3HAK MEPIEHIUKYJIIPHOCTH MPSMOH U IJIOCKOCTH, TEOpEMa O MPSIMON MEPIEHAUKYISPHOM MII0CKOCTH. OpTOroHanbHOE IPOEKTUP OBAHUE.
[lepnieHuKyNIssp M HAKJIOHHBIE: PACCTOSHME OT TOYKM /0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IJIOCKOCTH, NMPOEKUUs (PUrypbl Ha IJIOCKOCTb.
[lepnieH AUKYIAPHOCTD MJIOCKOCTEN: IPU3HAK IIEPIIEHAUKYISAPHOCTU ABYX ILUIOCKOCTEN. TeopeMa o TpEX MepleHIuKyIspax.

VYru1sl B IPOCTPaHCTBE: YIOJl MEKY IPSIMOU U IJIOCKOCTBIO, IBYTPAHHBIHN yroJ1, IMHEWHBIA YroJl IBYTPaHHOIO yIuia. TpéXrpaHHbI 1 MHOTOTpaHHBIE
yriabl. CBOMCTBA IJIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCHHYCOB U CHHYCOB
JUIsl TPEXTPAHHOIO yIila.

MHuororpanHuKu

Bunibl MHOTOTpaHHUKOB, pa3BEPTKa MHOTrOrpaHHuka. [Ipu3zma: N-yronpHas npusma, npsiMasi 1 HakJIOHHast IPU3Mbl, OOKOBasi U MOJIHAsI TOBEPXHOCTh
npusMbl. [lapannenenunes, mpsiMOYTOJbHBIN MTapajUielenune]] U ero cpoiictpa. KpaTdaiiimme myTu Ha MOBEpXHOCTH MHOTOTpaHHHKA. Teopema Ditnepa.
ITpoctpanctBenHas Teopema ITudaropa. Ilupamuaa: n-yronpHas nupamuaa, npaBuibHas U yceu€HHas nupamusl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
[IPaBUIBLHOM NHUpaMujbl. IIpaBUIBHBIE MHOIOTPaHHUKM: IIPAaBUIIbHAs IPU3Ma U IPAaBUIbHAs NHMPAaMHUIA, IPAaBWIbHAs TpEyrosibHas NUPAMHUAA U
MPaBWIbHBIN TeTpasap, Ky0. [IpencraBineHue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTAad/Ip, TOJEKA3P U UKOCAdIP.

Boruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: péOpa, AMaroHany, yrisl. [lnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH NMPSAMOM MPU3MBI,
IUIOIAAb OCHOBAHMI, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON Mpu3Msl. [11omans O0KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPaBUILHONW MHPAMHUJIBL,
TeopeMa O IUIOLAAN YCEeUEHHON TUPAMUIBI.

CuMMeTpHsi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU MPABUIIBHBIX MHOTOTpaHHUKOB. CUMMETpHs B MPABUJIBHOM MHOTOTPaHHHUKE: CUMMETpPHUS
napajuieienunea, CAMMETPHSI IPABWIBHBIX IIPU3M, CAMMETPUS IPABUIIBHOM MMPAMHU/IBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE



[TonsiTusi: BEKTOp B MPOCTPAHCTBE, HYJIEBOU BEKTOP, AJTMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI KOJUIMHEAPHbIE, COHATIPABIEHHBIE U TPOTUBOIOIOKHO
HaIpaBJIEHHbIE BEKTOPBL. PaBeHCTBO BEKTOPOB. JleMCTBUSI C BEKTOPaMU: CIIOKEHHE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHUE
BeKTOpa Ha uucino. CBolicTBa ci0XeHUs BeKTOpoB. CBoMCTBa YMHOKEHHs BekTopa Ha uucio. [loHsTme komiulaHapHble BeKTOpbl. IIpusHak
KOMIUTAaHapHOCTHU TpEX BeKTOpoB. [IpaBuio napamienenunena. Teopema 0 pa3inokeHUH BEKTOpa MO TPEM HEKOMILIaHApHBIM BeKTopaMm. [IpsimoyronbHast
cucTemMa KoopAuHart B npoctpaHcTBe. Koopaunarsl BekTopa. CBsi3b MEX1y KOOpAUHATAMH BEKTOPAa U KOOPJIMHATAMH TOUYEK. YTOJI MEX]y BEKTOpPaMHU.
CkasiipHO€ ITPOU3BEIEHNE BEKTOPOB.

11 KUIIACC

Tesa BpaueHus

[onATus: NMIMHIPUYECKAs: TOBEPXHOCTh, KOHUYECKasi MOBEPXHOCTh, cheprueckasi MOBEPXHOCTh, 00pa3yIolIre MOBEpXHOCTEH. Tena BpameHus:
LWIMHAP, KOHYC, YCeu€HHBbIN KOHYC, cepa, map. Bzaumuoe pacnonoxenue chepsl U MIOCKOCTH, KacaTelabHas MIIOCKOCTh K chepe. M300paxkeHue ten
BpallleHNs Ha MJI0CKOCTU. Pa3BépTka mumHapa u konyca. Cummerpus chepsl 1 mapa.

O6BEM. OcHoBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00bEME MPSMOYTOJIBHOTO Mapajuiesienurena u cieactsus u3 He€. O0bEM npsMon u
HAKJIOHHOM NMPU3MBbI, IWIUHAPA, THpaMUIbl U KoHyca. O0bEM 11apa U I1apoBOro CErMEHTa.

KomOuHanmu ten BpaleHus: 1 MHOTOrpaHHUKOB. [Ipu3Ma, BnucaHHas B LWWIMHAP, ONMCaHHas okojo HmuiauHiapa. [lepeceuenue cdepsl u mapa c
iockocThio. Kacanue mapa u cepsl miockocTbo. [ToHATHE MHOTOTrpaHHHKA, OITMCAHHOTO OKOJIO c(hepbl, Chepbl, BIUCAHHOW B MHOTOTPAHHUK UJIH TEJIO
BpallleHus.

[Tmomane MOBEPXHOCTH LMIWHIpPA, KOHYyca, miomanb chepbl u e€ uvacreir. [lomobue B mpoctpancTBe. OTHOIIEHHWE OO0BEMOB, TLIOMIAAEH
noBepxHocTel moo0HbIX ¢uryp. IIpeobpasoBanue momodusi, romoreTus. PemeHune 3aaad Ha IUIOCKOCTH C HCIOJIb30BAHUEM CTEPEOMETPHUECKUX
METOJIOB.

[TocTpoenne ceueHuil MHOTOTPAaHHUKOB W TN BpALICHUS: CEUEHUs IWIMHApa (MapajulebHO U MEPIEeHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapayienbHbIE OCHOBAHUIO M MPOXOJSIIME Yepe3 BEpIIMHY), CEUEHHUs IIapa, METOJAbl MOCTPOCHMSI CEYEHUN: METOJ CJEIO0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepanuu HajJ BeKTopaMu. BekTopHOe yMHOXKEHHE BEKTOpPOB. CBOWCTBA BEKTOPHOrO yMHOXeHHU. [IpsamoyronbHas
cUCTeMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. Paznoxenue BekTopa mo 6asucy. KoopamHaTHO-BEKTOPHBIH METOJ TpHU PELIEHUU
FEOMETPUUYECKUX 3ajau.

JABHKEHHSA B IPOCTPAHCTBE

JBuxenus npoctpancTBa. OToOpaxkeHus. J{BrkeHus u paBeHcTBO ¢puryp. OOuiue cBoiicTBa IBHKEHUN. Bubl IBH)KEHUN: TapajulebHbIH epeHoc,
LEHTpajIbHasi CHMMETPHS, 3epKajlbHas CHMMETPUS, TOBOPOT BOKPYT mpsimoit. [IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «I'EOMETPUS»
(YITJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHET'O OBIIETO OBPA3OBAHUS

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpazkianckoe BOCIMTAHME:

c(OPMHPOBAHHOCTD TPAKAAHCKON MO3ULIUU 00YUaIOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO WJICHA POCCUHCKOTO OOIIECTBa, MPEACTABICHUE O
MaTeMaTHYeCKUX OCHOBaX ()YHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SIBIECHUH, MPOLENyp TPakIaHCKOro oOmecTBa (BbIOOPHI, ONMPOCHl U JIPYroe),
yMEHUE B3aUMOJECHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C UX (PYHKIHUSAMH U Ha3HAUCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHeE:

c(OpMUPOBAHHOCTh POCCUNCKOMN I'pa)/1aHCKOM MIAEHTHUYHOCTH, YBAKEHMS K MPOIJIOMY M HACTOAILIEMY POCCHUMCKOW MAaTeMaTHKH, LIEHHOCTHOE
OTHOLICHHE K JOCTHIKEHUSM POCCUMCKMX MAaTeMaTUKOB U POCCUNCKON MaTeMaTH4ECKOMN IIKOJIbI, HCIIOJIB30BAHUE ITUX JOCTHKEHUH B APYTUX HayKax,
TEXHOJIOTUSX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JTyXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapoja, COPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEJCHHS, CBS3aHHOTO C
PaKTUYECKUM IPUMEHEHHUEM JIOCTUKEHUN HAYKU U JeSTeIbHOCThIO YUEHOT0, OCO3HAHKE JINYHOT'O BKJIaJia B IOCTPOCHHE YCTOMYUBOrO OyayIIero;

4) 3cTeTHYECKOEe BOCTIMTAHME:

JCTETMYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHMUECKUX 3aKOHOMEPHOCTEH, OOBEeKTOB, 3a/Jay, pPELIEHUH, pacCyKJIeHUM,
BOCIPUHUMYHMBOCTh K MATEMaTHUYECKUM aClIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA;

5) pusuveckoe BocnuTaHUE:

c(OPMHPOBAHHOCTh YMEHHUS NPUMEHSITh MaTeMaTHYEeCKHE 3HAHUS B HMHTEpecax 3/0pOBOro M 0e30macHOro obpasa KHM3HM, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0pOBBIO (3/J0pOBOE MUTAHKE, COATTAaHCUPOBAHHBIIN PEKUM 3aHATUH U OT/bIXA, pEryispHas (u3nuecKkas akTUBHOCTD ), PU3HUECKOE
COBEPUIEHCTBOBAHUE MIPH 3aHITHUSIX CIOPTUBHO-03/J0POBUTEIBLHOM €S TEIbHOCTHIO;

6) Tpy10BOEC BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HaHHME IIEHHOCTH TPYIOJIOOHS, MHTEPEC K PAa3IUYHbIM cdepam NpodecCHOHATBHON NesTeIbHOCTH, CBS3aHHBIM C
MaTeMaTUKON U €€ MPUIIOKEHUSIMHI, YMEHUE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayiiel mpodeccuu u pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI,
TOTOBHOCTb U CIOCOOHOCTh K MaTEMaTHUECKOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
pELIEHNH IPAKTUUYECKUX 33/1a4 MAaTEMAaTUYECKOW HAIPaBIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHUE:

c(OpMUPOBAHHOCTh JKOJIOTMUYECKON KYNbTYpbl, MOHUMAHUE BIMUSHUS COLUATbHO-3KOHOMHYECKHUX MPOILECCOB Ha COCTOSHUE MPHUPOJHON U
COLIMAJILHOW CpeJibl, OCO3HaHME II00AIbHOTO XapaKTepa SKOJIOIMUECKUX MpoOeM, OpUeHTallusl Ha IPUMEHHHe MaTeMaTHUeCKUX 3HAaHUHM IS peleHUs
3aJa4 B 00JIACTH OKPY>KAIOLIEH Cpe/ibl, INIAaHUPOBAHUE MOCTYIKOB U OLIEHKU X BO3MOXHBIX TOCIEICTBUN JJIsi OKpYXKaroIlei cpe/ibl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOW NPAKTHKHU, TOHUMaHUE
MaTeMaTHYeCKOM HAayYKHM KaK C(i)epbl YeJI0BCUCCKOM ACATCIIbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTHU JJId PA3BUTHA HUBUIN3AllUH, OBJIAACHHUC SI3BIKOM
MaTeMaTUKH U MaTeMaTHYeCKOM KyJIbTypOi KaKk CpeICTBOM MO3HAHUS MHPA, TOTOBHOCTb OCYIIECTBIISITh IPOEKTHYIO U UCCIIEI0BATEIBCKYIO IS TEIbHOCTD
WHAUBUAYAJILHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

ba3oBble Jornyeckue necTBuU:

BBIABJIATH U XapaKTCPU30BATh CYIICCTBCHHBIC ITPU3HAKHU MATCMATHYCCKUX 06"I>GKTOB, HOH?ITI/If/'I, OTHONIECHUN MCXKAY INOHATHAMU, (1)OpMYJII/IpOBaTI)
orpezeNieHus] TIOHATUH, YCTaHABIUBATH CYIIECTBEHHBINM MPHU3HAK KJIacCU(PHUKAIMN, OCHOBAHUS Ui 0000IIEHUS U CPaBHEHUS, KPUTEPUH MTPOBOAUMOTO
aHaIn3a;

BOCIPUHUMATh, OPMYIUPOBATh U MPe0oOpa30BbIBATH CYKICHUS: YTBEPAUTEIbHbIE U OTPULIATENbHBIE, AMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBIABJIATHE MAaTCMATHYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U U IPOTHBOPECYHA B (1)aKTaX, JaHHBIX, Ha6JHOI[eHI/I$[X U YTBCPKIACHHUAX, NpciaraTtb
KPUTEPUU IJIs BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUUIA;

JieNaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIOUEHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOAMTH CaMOCTOSITEIBbHO JOKa3aTeIbCTBA MAaTEMaTHYECKMX YTBEPXKACHUN (IpsiMble UM OT MPOTUBHOTO), BBICTPAWBATh apryMEHTALHIO,
IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BHIBOJIBI;

BbIOUpaTh CcHoco0O perneHus y4yeOHOM 3amaun (CpaBHUBATh HECKOIBKO BapUaHTOB pEIIEHUs, BbIOMpaTh Hanboyiee MOAXOAAIIUN C yu€TOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBare/bckue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS, (POPMYIMPOBATH BOMPOCH], GUKCHUPYIOLIUE POTUBOpEUHE, IpodiiemMy,
yCTaHaBIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIHIO, MHEHUE;

MPOBOANTH CAMOCTOSATEIBHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEAOBAHHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4YecKOro OOBEKTa,
SABJICHUS, ITPOLECCA, BBIABIICHHUIO 3aBHUCHMOCTEHN MCKOY O6’L€KTaMI/I, ABJICHUSAMH, ITpOLECCaAMU;

CaMOCTOSTENILHO (hOPMYTUPOBATH 000OIIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO HAOIOICHH S, UCCIIEIOBAHMSI, OIIEHUBATH IOCTOBEPHOCTD
MOJTyYEHHBIX PE3YyIbTaTOB, BEIBOJOB U 0000IIECHUI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIBUTATh MPEANOJI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Patora ¢ undopmaumeii:

BBISIBIIATH MeOUIUTHI HH(OPMAIUH, TAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HAa BOMPOC U /IS PEIICHHUS 3a1a4H;



BbIOMpaTh HHPOPMAIIMIO U3 HUCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATH HH(DOPMALIUIO PA3TUYHBIX
BUJIOB U (DOPM TIpEICTABICHHUS;

CTPYKTYpUPOBATh HH()OPMAIINIO, IPEICTABIATH €€ B pPa3IMUHbIX (hOpMax, HJLUTFOCTPUPOBATH rpapuuecKu;

OLICHUBATh HAAEKHOCTh UH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE TelcTBHUS
Oo0menue:
BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHHM C YCJIIOBHUSAMHU M LEISIMH OOIICHHMS, ICHO, TOYHO, TPAMOTHO BBIPA)KATh CBOIO TOUYKY
3pEHHUsI B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 110 XO/1y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh MOJYYCHHBIH PE3yJIbTaT;
B XOJIe OOCYXJICHHUS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 0OCYXTaeMOH TeMbl, MPoOIeMbl, pelracMoi 3aa4n, BHICKA3bIBaTh HJICH, HAIICJICHHEBIC Ha
IIOHUCK peHIeHI/Iﬂ, COITIOCTAaBJIATE CBOHU CY)KIIGHI/UI C CY)KIIGHI/IFIMI/I I[pyTI/IX y‘-IaCTHI/IKOB Jauaiora, O6Hap}I)KI/IBaTI) pa3J1Hqu U CXOACTBO H03I/IIII/H>'I, B
KOPPEKTHOH popme hopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

IPEACTaBIATh PE3YNIbTAThl PEIICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIEI0BaHMs, IIPOEKTA, CAMOCTOSITEIbHO BBIOUPATh (hopMaT BBICTYIUICHUS C yUETOM
3aj1a4 Mpe3eHTallul U OCOOCHHOCTEH ayAUTOPHUHN.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranm3anus:

COCTaBJISITh TUIAH, AJITOPUTM PEIICHUS 3aa4yH, BHIOMPATh CIIOCOO PEHICHUS C YYETOM HUMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(POPMAIIIH.

CaMOKOHTPO.Ib, IMOLUMOHAJILHBII HHTEJJIEKT:

BJIa/IETh HABBIKAMH MMO3HABATEIHLHOU PeIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAJETh
croco0aMu CaMOITPOBEPKHU, CAMOKOHTPOJIS TIPOIIecca U pe3yJibTaTa PEIIeHUs] MaTEMaTHYECKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh TpPH PEIICHWH 3aJa4l, BHOCHUTh KOPPEKTHUBBHI B JIESITEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, TaHHBIX, HAMIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTENH;

OIICHUBATh COOTBETCTBHUE PE3yNIbTaTa IEId U YCIOBUSAM, OOBSCHATH MPHUUMHBI JTOCTIKEHUS WIM HEJOCTIIKEHUS PE3yJIbTaTOB JEATEIbHOCTH,
HaxO0JIUTh OMIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1€ATEJIbHOCTD:

MMOHUMATh U UCIIOJIB30BATh MPCUMYIICCTBA KOMaHHOH U HHHHBHHY&HLHOﬁ paGOTBI Ipu pCIICHUU y‘-Ie6HBIX 3aaa4, IpuHUMATh LCJIb COBMECTHOI

NEeSTENIbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHON pabOTHI, paclpeesiTh BUIbI Pa0OT, JOrOBAPUBATHCS, 00CYKIATh MPOLIECC U pe3yabTaT paboThI,
000011aTh MHEHUS HECKOJILKUX JIONEH;



y4acTBOBAaTh B IPyHIoBBIX (hopMax paboThl (00CykaeHHs, OOMEH MHEHMI, «MO3TOBbI€ IITYPMbD» U HHBIE), BBIIOIHATH CBOIO YacTh paOOTHI U
KOOPJMHHUPOBATh CBOU JACUCTBHS C APYTMMH 4WICHAMH KOMAaH[IbI, OIICHMBATh KAueCTBO CBOEro BKIaJa B OOMMH TPOAYKT IO KPHUTEPHUSIM,
c(hOpMYIIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny 10 kiacca o0yyaromuiicss Hay4uTcs:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSMH CTEPEOMETPUH IIPU PEIICHUH 33/1a4 U TIPOBEICHIH MAaTEeMaTHUECKUX PACCyKICHUM;
IPUMEHSTH aKCHOMBI CTEPEOMETPHUH U CIISICTBUS U3 HUX MPH PEIICHUH T€OMETPUUYECKHX 3a7ay;

KJIaccu(puIUpoBaTh B3aUMHOE PACIOI0KEHHUE PSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJTHO ONIEPUPOBATH NOHATUAMM, CBSI3aHHBIMHU C YIJIAMH B IPOCTPAHCTBE: MEKY MPSIMBIMU B IPOCTPAHCTBE, MEXK1Y IPSIMOI1 U IIIOCKOCTBIO;
CcBOOOJIHO ONEPUPOBATH MOHATHAMMU, CBI3aHHBIMH C MHOI'OI'paHHUKAMU;

CBOOOJTHO Pacro3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHHUKOB (TIpU3Ma, MMPaMUA, IPSIMOYTOJIBHBIA MapauieNienue, Kyo);

KJIaccu(pUIUpOBaTh MHOTOTPAaHHHUKH, BEIOWPAst OCHOBaHMS ISl KIIacCU(UKAIIH;

CBOOOJTHO OTIEPHPOBATH MOHSATHIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHHKOB TUIOCKOCTBIO;

BBINOJIHATH MapajyieNIbHOE, LIEHTPalIbHOE U OPTOrOHAIBHOE MPOEKTHPOBaHME (UIYp Ha IJIOCKOCTb, BBIIOJIHATH M300paxkeHus (Guryp Ha
IUIOCKOCTH;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJAMHM, BBIIOIHSATH (BBIHOCHBIE) IJIOCKHE YEPTEXU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y;

BBIYUCIIATH TUIOMIA/I TIOBEPXHOCTEH MHOTOTPaHHUKOB (TIpHU3Ma, MMPaMu/Ia), TEOMETPUIECKHUX TeJl C IPUMEHEHUEM (OpMYIT;

CBOOOJTHO ONEPUPOBATh MOHATUAMH: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MIOCKOCTh CHMMETPUHU
burypsr;

CBOOOJTHO ONEPUPOBATH MOHATHIMU, COOTBETCTBYIOLIMMH BEKTOPAaM M KOOPAWHATaM B IPOCTPAHCTBE;

BBITOJIHATH ICHCTBUS HAJl BEKTOPaMH;

pelaTh 3a71a4M Ha JJ0Ka3aTeIbCTBO MATEMaTHUECKUX OTHOLICHUH U HaX0XK/JICHHE T€OMETPUYECKHX BEJTMUNH, IPUMEHSISI U3BECTHBIE METO/IbI IPU
peLIeHNH MaTeMaTHYeCKUX 3a/1a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHS CJIOXKHOCTH;

IPUMEHSATH MPOCTEHIINE TPOTPaMMHBIE CPEACTBA U 3JEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPHUECKUX 3a1a4;
U3BJIEKaTh, MPEOOPa30BBIBATh M MHTEPIPETUPOBATH MHPOPMAILIMIO O MPOCTPAHCTBEHHBIX I€OMETPUYECKUX (DUTypax, MPeJICTaBICHHYIO Ha
yepTexkax U pUCyHKax;

PUMEHSATH NOJy4YeHHbIE 3HAHUS HA PAKTHKE: CPABHUBATh U aHAIM3UPOBATh peallbHbIE CUTYAIH, TPUMEHATh U3yYEeHHBIE IOHATHS B ITpoLiecce
MIOUCKA pelIeHHUs] MaTeMaTHYecKl CPOPMYIUPOBAHHOU MPOOJIEMBbI, MOJICIMPOBATh PealbHbIE CUTYallMd Ha S3bIKE T€OMETPHUH, UCCIIEA0BAThH



IMOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUEM I'€COMECTPUICCKUX MMOHATUH U TEOpEM, allrmapara aJ'IFe6pr, peliaTh NPaAKTHYCCKUEC 3aaa4u, CBSI3aHHBIC
C HAXOKACHUCM I'COMCTPUYCCKUX BCIIMYUH;
HMCETHh NPCACTaBICHUA 00 OCHOBHBIX 3TaIax Pa3BUTHA TCOMCTPHUU KaK COCTaBHOM YacTH (bYHI[aMeHTa Pa3BUTHA TEXHOJIOTHil.

K xonny 11 kiacca o0yyaromuiicss Hay4uTcs:

CBOOOJTHO OINEPHUPOBATH MOHITUSMH, CBA3AHHBIMU C IMIIMHAPHYECKOW, KOHUYECKOH U CPEepUUecKOil MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI
IIOJIYYCHUS;

OTIEpPHPOBATH MOHATHIMH, CBSI3aHHBIMH C TeJIAMH BPAILlEHHs: IUIMHIPOM, KOHYCOM, chepoii 1 mapom;

pacro3HaBaTth Teja BpalleHus (HUIMHIP, KOHYC, cdepa U 1map) U 0ObSICHITH CIIOCOOBI MOJIYUYEHUs TeJl BpaIlleHHUs;

KJIaCCU(UIIMPOBATh B3aUMHOE PACIOI0XKeHUE cephl U MIOCKOCTH;

BBIUMCIISATH BEJIMYMUHBI SJIEMEHTOB MHOTOTPAHHUKOB U TeJ BpallleHUs, 00bEMBI U TUIOLIAIM IOBEPXHOCTEM MHOTOTPAHHUKOB M TEJ BPAICHUS,
TEOMETPUUECKUX Tell C MPUMEHEHUEM (OpMYI;

CBOOOHO ONEPUPOBATH MOHATUSMU, CBSI3aHHBIMU C KOMOWHAIIMSAMU TeJl BPAIEHUS] © MHOTOI'PaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U
OIMCAHHBIN 0K0JIO cdepsl, cepa, BIMCaHHAs B MHOTOTPAaHHUK WIIN TEJIO BPALICHUS;

BBIUMCIISTH COOTHOIICHUS MEX/1Y TUIOIIAIIMU TTIOBEPXHOCTEH 1 00bEMaMu OTI0OHBIX TET;

n300paxarh u3ydaemble (PUTYPHI, BBIIONHITH (BHIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAILCHUS;

U3BJIEKaTh, UHTEPIPETUPOBATh U NMPeoOpPa30BbIBaTh MHPOPMALUIO O MPOCTPAHCTBEHHBIX I'€OMETPUUYECKHX (DUTYypax, MPeICTaBICHHYIO Ha
yepTrexax U pUCyHKax;

CBOOO/THO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITOJIHATH ONIEPALIMH HaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPANHAT;

pemaTh TeOMETPUYECKUE 33/1a4U Ha BBIYMCIIEHUE YIJIOB MEKY NPSMBIMU U IUIOCKOCTSIMH, BBIYUCIIEHUE PACCTOSTHUN OT TOYKH J10 IUIOCKOCTH, B
1IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METOAA TP PELICHUH;

CBOOOHO ONEpPUPOBATH MOHATUAMHU, CBS3aHHBIMH C IBUKEHHEM B IIPOCTPAHCTBE, 3HATH CBOICTBA JIBUYKEHUI;

BBITMOJIHATH N300pakKeHHsi MHOTOTPAHHUKOB U TeJl BpaIlleHUsI IIPY MapaJljIeIbHOM [TepeHoce, IEHTPaIbHON CHMMETPUH, 3epKaJIbHON CUMMETPHH,
IpY IOBOPOTE BOKPYT MPSMOi, IpeoOpa3oBaHus M0100us;

CTPOUTh CEUYEHHUS MHOTOIPAaHHUKOB M Te€J BpAIICHMs: CEYEHMs] LUWIMHIpa (mapajulebHO W MEpPHEHAMKYJSIPHO OCH), CEUeHHUs KOHyca
(mapasuienbHbIe OCHOBAHMIO U IPOXOJIAIINE Yepe3 BEpIINHY), CEUCHHUs 11apa;

WCITOJIB30BaTh METO/BI IIOCTPOEHUS CEYEHUM: METO/ CJIEI0B, METOJl BHYTPEHHETO IPOESKTUPOBAHMSL, METOJ IEPEHOCA CEKYIIEHN TUIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKHE YTBEPKICHHUS;



IPUMEHATHh T€OMETPHUECKUE (DAKTHI ISl PEIICHHsI CTEPEOMETPUUECKUX 3aj1ad, MPeINoJIaraloiiiX HECKOJIbKO IIaroB PELICHHUs, €CIIU YCIOBHS
IPUMEHEHHUs 3aJ1aHbl B SBHOM U HESIBHOH (opme;

pelaTh 3aJa4y Ha J10Ka3aTeIbCTBO MaTEMAaTHYECKMX OTHOLICHUH U HAXOXKIEHUE N€OMETPUUECKUX BEINYNH;

IIPUMEHSTH [IPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1ay;

IIPUMEHSTH [10Jy4EHHbIE 3HaHUS Ha IPAKTUKE: CPAaBHUBATh, AaHAIU3UPOBATh U OLICHUBATh PEaJIbHbIE CUTYallMU, IPUMEHATh U3yUEHHbIE TOHSTHS,
TEOpEeMbI, CBOMCTBA B IIPOLECCE MTOMCKA PEIICHUs MaTeMaTH4ecKu c(hOpMYIHMPOBAHHOM MpPoOIEeMbl, MOAEIMPOBATh peallbHble CUTYyallUd Ha
A3bIKE€ T€OMETPUH, UCCIIE0BATh IOCTPOEHHBIE MOJEIH € MCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATUH U T€opeM, ammapara ajareopbl, penarb
IIPAKTUYECKHE 3a/1a4M, CBA3aHHbIE C HAXO0XKJIEHUEM I€OMETPUUECKUX BEJIUUNH;

UMETb IIPEJCTaBIeHNs 00 OCHOBHBIX 3Tanax pa3BUTUS I'€OMETPUU KaK COCTaBHOW 4acTH (pyHIaMEeHTa pa3BUTUS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/ibHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJTACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne /i P Konrpoabusie IIpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHUKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHuUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEMAaTH3aIHs 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IIpuiio:xkenne Kk padboyeil mporpamme
«®@opmbl yuyeTa paboueii mporpaMMbl BOCIIUTAHUSD)

BocnurarenbHbiil noreHuuan npeaMera «l'eomerpusy peanusyercs yepes:
¢ O0Y>KJeHHE 00yJaromuxcsi CoOII0AaTh Ha YPOKE OOUIETPUHATHIE HOPMBI IIOBEICHUS, MPaBUiIa OOIIEHUS CO CTapIIUMU (II€1aroOrTHYeCKUMH paOOTHUKAMH )
U CBEPCTHUKAMHU (00yUYaIOLUMUCS ), MPUHIUIIBI Y4eOHOM AUCIMILIMHBI U CAMOOPTaHU3aIui. MeTobl U MPUEMBbL: 00CYKISHHE MPaBUII OOLIECHHS CO CTapPIIUMU
(yuuTensiMu) U CBEPCTHUKAMU(IIKOIbHUKAMHU ), TPUHILIUIIBI Y4€OHOM TUCIUIUIMHBI U CAMOOPTraHU3alINN;
e [IpUBJICYCHUE BHUMaHUSI 00YYalOIIUXCS K HEHHOCTHOMY acCIleKTy M3y4aeMbIX Ha ypOKax IMpPeIMETOB, SIBJICHUI, COOBITHI yepe3: oOpallieHue BHUMaHUs Ha
HPaBCTBEHHbBIC ACHEKThI HAYYHBIX OTKPBITUH, KOTOPBIC U3YYAIOTCSA B JAaHHBIM MOMEHT Ha YPOKE; Ha MPEJACTABUTENICH YUYCHBIX, CBSI3aHHBIX C U3y4aeMbIMU B
JTAHHBIII MOMEHT TEMaMH, Ha TOT BKJIaJ, KOTOPbII OHU BHECIIA B Pa3BUTHE HAILIEH CTPAHbI U MUPA, HA JOCTOMHBIE OAPaXKaHUS IPUMEPHI UX KU3HU, HA MOTHUBBI
UX MOCTYNKOB. METO/IbI U MPHEMBI: OpraHU3aIHs padOThI C MMOJIy4aeMOil Ha YPOKe COI[MAIbHO — 3HAYUMMOU nHopMalueil, HHUIIMUPOBAaHKE ee 00CyXKIeHus,
BBICKA3bIBaHUS 00YUYAIOUTUMUCS CBOETO MHEHUS, BBIPAOOTKH CBOETO OTHOIICHHUS;
® JCIIOJIH30BAaHUE BOCIUTATEIHHBIX BO3MOXKHOCTEH COJIEPIKaHUs y4eOHOro mpeaMera s (GOpMHUPOBaHUS y OOYYAIOIMIUXCS POCCHUCKHUX TPaTUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX U COIMOKYJIbTYPHBIX LIEHHOCTEH. METObI ¥ TPUEMBIL: IEMOHCTpAIUA JACTSIM IIPpUMEPA OTBETCTBEHHOTO, IPAKIAHCKOTO TTOBEACHMUSI,
MPOSIBIICHUS YETOBEKOTIO0MS 1 10OPOCepAeYHOCTH, Yepe3 MoAO0p COOTBETCTBYIOMIUX TEKCTOB JUIS YTSHHUSI, 33]1a4 U1 PEIIeHUs, TPOOIEMHBIX CUTYAIIUi TS
oOcyXJeHHs B Kiacce);
® BKJIFOUEHHE B YPOK MTPOBBIX MPOIEAYP, KOTOPHIE TOMOTAIOT MOAEPKaTh MOTUBAIIMIO O0YUYAIOIIUXCS K TIOJYYECHUIO 3HAHUM, HATAXKUBAHUIO TTO3UTHUBHBIX
MEXJTMYHOCTHBIX OTHOIIIEHUM B KJIacce, IOMOTAI0T YCTAaHOBIIEHUIO I0OpOXKENIaTeIbHON aTMOCc(ephl BO BpEMS YPOKa,
¢ IpUMEHEHUE Ha YPOKE UHTEPAKTUBHBIX (POpM pabOThl, CTUMYIHPYIOIIUX O3HABATEIbHYI0 MOTHBAIIUIO 00YJarOIIHUXCS.
® IPUMEHEHHUE TPYIMIOBOM pabOTHI WK PabOThI B Mapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHIHOW paOOThI M B3aUMOJICUCTBUIO C JIPYTUMHU
0o0yJaronMucs. ® BBIOOp U HCIONB30BAaHHE HAa ypOKaX METOJOB, METOIHMK, TEXHOJIOTHUN, OKAa3bIBAIOIIUX BOCIHMTATEIbHOE BO3ACHCTBHE HA JIMYHOCTH B
COOTBETCTBUU C BOCIUTATENBHBIM UJI€AJIOM, LIENBIO U 3aJa4aMH BOCIIUTAHMS;
® MHUIIMUPOBAHUE U TOJIEPKKA UCCIIEIOBATEIBCKON EATEIbHOCTH IMIKOJLHUKOB B (DOpME BKIIFOUECHHS B YPOK Pa3IMYHBIX UCCIIEIOBATEIHCKUX 3aIaHUN U
3a/1a4, 4YTO JAET BO3MOXXHOCTH OOYJArOIIMMCS TPHOOPECTH HABBIKH CAMOCTOSATEILHOTO PEIICHUS TEOPETUIECKON TPOOIEMBbI, TEHEPUPOBAHUS M OPOPMIICHUS
COOCTBEHHBIX THUIIOTE3, YBAXKUTEIBHOTO OTHOIIEHUS K UY)KUM HJIESIM, TyOJUYHOTO BBICTYIUICHHS, apTYMEHTUPOBAHUS U OTCTAaMBAaHUSI CBOSH TOUKHU 3PEHUSI.
Metoapl ¥ IPUEMBI: peaTu3aiys HHANBUYaTbHBIX U TPYIIIIOBBIX UCCIIEIOBATEIHCKUX MTPOCKTOB.
® VYCTAaHOBJICHHE YBaXUTEIBHBIX, JOBEPUTEIBHBIX, HE(POPMATbHBIX OTHOIICHWA MEXIy YYUTEJIEeM H YYCHHKAMH, CO3/JaHHEe Ha YpoKax
SMOIMOHATPHOKOM(pOPTHOM CPEIIbI;
e opranu3zaius medcTBa MOTUBHPOBAHHBIX U 3PYIUPOBAHHBIX yUAIIUXCS HAJ UX HEYCIEBAIOIIUMHU OJHOKIACCHUKAMHU, JAIOIIETO IIKOJIBHUKAM COIHAIBLHO
3HAYMMBIA ONBIT COTPYJHUYECTBA U B3aUMHOM MOMOIIM. MeTObl ¥ IPUEMBbI: HACTABHUYECTBA.
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