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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisercs OAHMM M3 0a30BBIX KypCOB Ha YPOBHE CpEAHETO OOIIEro
oOpa3oBaHMs, TaK KaKk 00ECIIEYMBAET BO3MOXKHOCTb M3YYEHHS IHUCHUUIUIMH €CTECTBEHHO-
HAay4YHOM HaIpaBJIEHHOCTH WU MPEAMETOB I'yMaHUTapHOro mukia. IIockoibKy jormyeckoe
MBIIUICHHE, (HOPMUPYEMOE MPU U3YUYEHUU 00YYaIOIIMMUCS TOHITUMHBIX OCHOB T€OMETPHH,
IpU JOKA3aTeNbCTBE TEOPEM M IOCTPOECHUHU ILEMOYKU JIOTMUECKUX YTBEP)KIECHUH Ipu
pELIEHUN TEeOMETPUYECKUX 3aJady, YMEHHUE BBIIBUraTh U OINPOBEPraTb TI'MIIOTE3bI
HENOCPEICTBEHHO HCIOJIB3YIOTCA IPU PELICHUM 3a]lad €CTECTBEHHO-HAayYHOIO LIMKIA, B
YaCTHOCTU (PU3UUECKUX 3aj1ay.

[ens ocBOeHUs porpaMMel yueOHoro Kypca «['eomerpus Ha yriryOJI€HHOM ypOBHE —
pa3BUTHE MHAUBUAYAIbHBIX CHOCOOHOCTEW OOYyYaroIMXcs MPU U3yYEHUU T'€OMETPUH, KaK
COCTaBJIAOLIEH MpeAMETHOI obmacT «MartemaTtuka u MHPOpMaTHKay depe3 oOecredeHne
BO3MOYKHOCTH MPUOOPETEHUS U UCIOIB30BaHUs 00Jiee TIIyOOKMX T€OMETPUUYECKUX 3HAHUN U
NEUCTBUN,  CHEUU(PUUYHBIX  TEOMETPUHU, U  HEOOXOJMMBIX ISl  YCHEIIHOIrOo
podeccuoHaNbHOTO 00pa30BaHMUSI, CBSI3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHpIMM  3aJadaMM  Kypca T€OMETpUM Ha  YIUIyOJEHHOM  ypOBHE,
PacCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHue TMpEACTaBICHUS O TE€OMETPUM KaK YacTH MHUPOBOW KYyJIbTYypbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINM MUPOM;

(dbopMupOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIMX
MaTEMaTUYECKUX MOJEINAX, ITO3BOJSIOIIMX ONMCHIBATH M M3y4aTh pas3HbIC SIBICHUS
OKpY’KAaIOIIEr0 MHUpa, 3HAHWE MOHATHWHOrO anmapara mno paszaeny «CrepeoMeTpus»
y4e0HOT0 Kypca reOMETpHH;

(GbopMHpOBaHWE YMEHHUS BIAJIETh OCHOBHBIMH TOHSTHSIMU O NPOCTPAHCTBEHHBIX
¢durypax u ux OCHOBHbIMU CBOMCTBaMH, 3HaHUE TEOpPEM, POPMYJI U YMEHHE UX IPUMEHSATb,
YMEHHUSI IOKa3bIBaTh TEOPEMbI M HAXOIUTh HECTAHIaPTHBIE CTIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHWE YMEHHUs Paclo3HaBAaTh HA 4YepTEXaX, MOJAENAX U B pPEaIbHOM MHpPE
MHOTOTPAHHHUKH U TeJla BpalleHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIEIH;

dbopMHpoBaHHEe TMOHUMAHUS  BO3MOXHOCTHM  aKCMOMAaTHYECKOTO  MOCTPOCHHUS
MaTeMaTHYeCKUX TeOpHid, (GOpMHUpPOBaHHE MOHUMAHMS POJIM aKCHOMATUKH NPU POBEACHUU
paccyXIcHuM;

dbopMHpoBaHUE YMEHHMS BIAJETh METOAAMH JOKA3aTEbCTB U aJIrOPUTMOB PEIICHMUS,
YMEHUSI UX MPUMEHSATh, MPOBOJIUTH JOKA3aTElIbHbIE PACCYXKIEHUS B XOJAE pelIeHUs
CTEpPEOMETPUYECKUX 3aJad M 33Jad C MPaKTUYECKUM COJAepKaHHeM, (HOpPMHUPOBAHHE
NPEJICTaBICHUS O HEOOXOAWMOCTH JOKAa3aTeNbCTB IMPH OOOCHOBAHMH MAaTEMaTHYECKHX
YTBEPKJICHUN U POJIM aKCHOMATUKH B IIPOBEICHUN JEAYKTUBHBIX PACCYKICHUM;



pa3BUTHE U COBEPLICHCTBOBAHHWE HMHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEM
o0OyJaromuxcsi, To3HaBaTeIbHOM aKTUBHOCTH, UCCIIEOBATENLCKUX YMEHHM, KPUTHUYHOCTU
MBIIIEHUS, UHTEpPECAa K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (HYHKIIMOHAIBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM: YMEHUS
pacno3HaBaTh MPOSIBJICHUS T'€OMETPUUYECKUX MOHSTHM, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHbIX JKM3HEHHBIX CUTyallUsX M MPU HU3YYCHUH JIPYTUX YYEOHBIX NPEIMETOB,
IIPOSIBJICHUSI 3aBUCHMOCTEW M 3aKOHOMEPHOCTEH, MOJCIUPOBAHUS PEAIBHBIX CHUTYaLHM,
UCCJIEIOBAHUSI IOCTPOCHHBIX MOJIEEH, UHTEPIIPETAIIMH MOTYyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEp>KaTEIbHBIMU JIMHUAMH y4yeOHoro kypca «['eomerpus» B 10-11
KJj1accax ABJAIOTCA: «IIpsiMBle M TUIOCKOCTH B MPOCTPAaHCTBE», «MHOrorpaHHukmn», «Tena
BpalieHus», «BEeKTOpbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TtpeboBaHrEe «yMETh ONEPUPOBATH MOHATUAMIY,
pEJIEeBAaHTHBIMHM F€OMETPHUH Ha YIri1yOoJnEéHHOM ypoBHE 00ydeHus B 10—11 knaccax, oTHOCUTCS
KO BCEM COJIEPKaTENIbHBIM JIMHUSAM y4eOHOTr0 Kypca, a GOpMHUPOBAHHUE JIOTUYECKUX YMEHUN
pacnpenenserca He TOJbKO IO COAEpPKAaTEIbHBIM JIMHHUSAM, HO W IO ToJaM OOy4YeHHs.
Copepxanue 0Opa30BaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pPE3YJIbTaTaM OCBOEHUS
OenepasibHOM  pabouelt  MpoOrpaMMbl,  paclpeleNiéHHBIM 10  rojamM  OOy4yeHus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIUIIMATIBHBIM BOIIPOCAM
oOyuyaromuecsi 00pallaguch HEOJHOKPATHO. DTO IMO3BOJISIET OpPraHU30BaTh OBJIAJCHHE
F€OMETPUYECKUMH TMOHSATUAMH W HaBbIKAMH IIOCJIEIOBATEIbHO W MOCTYIATEIbHO, C
cOOJII0/IEHHEM MPUHLIUIA MPEEMCTBEHHOCTH, & HOBBIE 3HAHMSI BKIIIOYATh B OOIIYIO0 CUCTEMY
T€OMETPUYECKUX TMPEJCTABICHUN OO0ydYalomuxcs, pacmupsiss U yriayonsas e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBA3H.

[Tepexon k M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3faTh ycioBHs s AuddepeHuuanuu o0ydeHHs, MOCTPOEHUS WHAMBUIYAIbHBIX
00pa3oBaTeNbHBIX MpPOTpaMM, OOECNEeUnuTh YIAyOJNEHHOE U3YYEHHE TE€OMETpUU Kak
cocTaBsitolell yueOHoro npeamera «MaremaTukay;

MOJIFOTOBUTH 00YUYaOIINXCSl K MPOIOJKEHUIO U3YUEHHS] MAaTEMATHKH € y4€TOM BbIOOpa
Oynymeit  mpodeccun,  obecrieunBas ~ IPEEMCTBEHHOCTh  MEXAYy  OOIIUM |
npodeCCUOHAIEHBIM 00pa30BaHUEM.

Ha uzydenue yueGHoro kypca «I'eomerpusi» Ha yriay0aéHHOM ypoBHE oTBOauTCs 204
yaca: B 10 knacce — 102 yaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B HeZeno).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHS cTepeoMeTpud. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsitTue 00 akcHMOMAaTHMYECKOM IOCTPOECHUU CTEPEOMETPUHM: AKCHOMBI CTEPEOMETPUM U
CJIEACTBHUS U3 HUX.

B3anmHoOe pacnosnokeHue MpsAMbIX B IIPOCTPAHCTBE: MIEPECEKAIOIIMECS, TapaJICIIbHbIC
U cKpemmBaronmecs npsmele. [Ipu3Haku cxpemmBaromuxcs npsambix. llapamiensHocTs
IPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: IApajuICNIbHBIE IIPAMBIE B IIPOCTPAHCTBE,
[1apaJuIeNIBHOCTh TPEX NPSAMBIX, MapaUICIbHOCTh NPAMOM U IUIOCKOCTH. [lapanmnensHoe u
LHEHTPAJIbHOE MPOEKTUPOBaHUE, N300pakeHne ¢puryp. OCHOBHbBIE CBOMCTBA MapajlIEIbHOTO
npoeKTUpoBaHus. HM3o00paxeHnue ¢uryp B NapaUIeNbHOW MPOEKUMU. YTIBI C
COHAITPABJICHHBIMM CTOPOHAMM, YIOJI MEXAY NPSIMBIMU B MpOCTpaHCTBE. IlapamiensHOCTD
IJIOCKOCTEH:  IapajulesIbHblE  IUIOCKOCTH, CBOWCTBA  IAPAJUICIBHBIX  IUIOCKOCTEM.
[Tpocreiimre MpoCTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpa’ap, Napajljiesienunesn,
MMOCTPOCHUE CEYCHU.

[leprieHIUKYISIPHOCTh TNPAMOM W IUIOCKOCTH: TEPINEHIAUKYJSIPHBIE TPSIMBIE B
IIPOCTPAHCTBE, MPSIMBIC IAPAIIIEIbHBIE W IEPIECHIUKYJIAPHbIE K IIJIOCKOCTH, NPU3HAK
MEPIICHAUKYJIIPHOCTH NPSMOW M IUIOCKOCTH, TEOpPEMa O IMPSIMOM NEPIECHAUKYISPHOU
10ckocTH. OpTOroHanpHOE NMpoeKTUpoBaHue. [lepneHauKyIsip 1 HaKJIOHHBIE: PACCTOSHUAE
OT TOYKH JO TUIOCKOCTH, PACCTOSIHUE OT IPSIMOM IO IUIOCKOCTH, MPOEKUUs (Urypsl Ha
IJIOCKOCTh. [leprneHIuKyIsIpHOCTh TUIOCKOCTEN: MPU3HAK NEPHEHAUKYISIPHOCTH IBYX
IockocTer. TeopeMa o TpEX NMEepIEHIUKYIApax.

Yrael B OPOCTPAHCTBE: Yrojl MEXIYy NPSAMOW M IUIOCKOCTBIO, JBYIPAHHBIA YrOJ,
JMHEWHBIA yTOJ JABYTPAHHOrO yryia. TpEXTrpaHHBIA W MHOTrOrpaHHble yribel. CBOHCTBa
IUIOCKUX YIJIOB MHOrorpaHHoro yria. CBoOWCTBa IUIOCKMX M JBYI'PAHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buasl MHOrOrpaHHHKOB, pa3BEpTKa MHOrorpanHuka. Ilpmsma: Nn-yrospHas npusma,
npsiMasi U HaKJIOHHAs IPU3MbI, OOKOBAs U MOJIHAs MOBEPXHOCTH npu3Mbl. [lapannenenunes,
NPSAMOYTOJIBHBINA MapaJuIeeNuIe] U ero cBoicTBa. Kparyaiimime myTM Ha NMOBEPXHOCTH
MHOTOTrpanHuKa. Teopema Ditnepa. [IpoctpancTBennas teopema Iludaropa. [Tupamuga: n-
yrojibHas NMUpaMmua, NpaBuibHas U yceu€HHas nupamuasl. CBoiicTBa pédep M OOKOBBIX
rpaHed NpPaBUIBHOM NUpamuabl. lIpaBuiabpHBIE MHOTOIpDAaHHUKM: IPAaBWIbHAS NPHU3MA U
IpaBWJIbHAs NUPAMU/A, IPABUIIbHAS TPEYToJIbHASI MTUPAMUIA U IPABUIIBHBIN TeTpasap, KyoO.
IIpencrasiieHre 0 NpaBWIbHBIX MHOTOTPAHHUKAX: OKTAdIP, JOAEKAdAP U UKOCAIP.



Brruncnenrne 371€MEHTOB MHOTOTPAaHHUKOB: péOpa, mmaroHamu, yriel. [liomanmb
OOKOBOW MOBEPXHOCTH W MOJHOM MOBEPXHOCTU MPSAMOW MPU3MBI, IUIOL[AJb OCHOBAHHWM,
TeopemMa 0 OOKOBOM IMOBEPXHOCTH MPSMOHM Mpu3Mbl. [lnomans G0KOBOW MOBEPXHOCTH U
MOBEPXHOCTH NIPABUIIbHOW MUPAMUJIBI, TEOPEMA O IUIONIAAN YCEUEHHON MUPAMUIBI.

CumMeTpuss B IPOCTPAHCTBE. DIEMEHTHI CUMMETPHUM NPABUIIBHBIX MHOTOTPAHHUKOB.
CumMmeTpusi B MPaBWIHBHOM MHOTOTPAHHUKE: CUMMETPHUS Mapaijieienuieia, CUMMETPHs
MPAaBWIbHBIX TPU3M, CHMMETPUS MPABUILHON MTUPaAMU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJEBOrO BEKTOpA,
BEKTOPBI KOJUIMHEAPHBIE, COHANPABIEHHBIE U MPOTUBOIIOJI0KHO HAIPABICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpOB. J[€MCTBUS C BEKTOpAMU: CIIOKEHHE W BBIUMUTAHWE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOJKEHME BEKTOpa Ha 4uciao. CBOWMCTBA CIOKEHUS BEKTOPOB.
CBoiicTBa YMHOKEHUSI BEKTOpa Ha yucio. [loHATHe KomIUiaHapHblE BEKTOpHI. [Ipu3Hak
KOMILIAHAPHOCTH TPEX BEKTOpOB. lIpaBuno mapamnenenunena. TeopemMa o pa3ioKeHUU
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpam. [IpsAmoyronpHas cucTeEMa KOOPAWHAT B
npoctpancTBe. Koopaunater BekTopa. CBs3b MEXAY KOOpJAMHATaMH BEKTOpa U
KOOpJIMHATAMH TOUYEK. YTOJ MEXIy BeKTOpaMu. CKAISIpHOE IPOU3BEICHUE BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonsTus: UMAMHAPUYECKAs] MOBEPXHOCTh, KOHMYECKAs TMOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, 00pa3yrolue noBepxHocTe. Tema BpaleHus: MUINHAP, KOHYC, YCEeUEHHbBIN
KOHYC, cepa, map. Bzaumnaoe pacrnomnoxenue chepsl U TUIOCKOCTH, KacaTeIbHas TUIOCKOCTh
K cepe. N3oOpakeHune Ten BpalleHUs Ha IJIOCKOCTH. Pa3BEépTka HUIMHIpAa M KOHYcA.
CummeTtpusd cepsl 1 mapa.

O6béM. OcHoBHBIE cBolicTBa 00bEMOB Ten. Teopema 00 00BEME MPSAMOYTOJIBHOTO
napajuienenuneaa u cienactsus u3 He€. OOBEM PAMON M HAKIOHHOW TPHU3MBbI, IUIUHAPA,
nupaMuibl U Konyca. O0BEM 11apa u mapoBOro CerMeHTa.

KomOunaruu Ten BpaiieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BrMcaHHash B HWJIMHJAD,
omnucaHHas okoJio nuiuHapa. [lepeceuenue cdepsl u mapa ¢ miockocThio. Kacanue mapa u
chepsl mIOCKOCTHIO. [lOHATHE MHOTOTpaHHHMKA, OMUCAHHOTO OKOJO cdepsl, cdepsl,
BIIMCAHHON B MHOTOTPAHHUK WJIM TEJIO BPAIllCHUSI.

[1nomaar MOBEpXHOCTH MWJIMHJPA, KOHYCa, TIomaab chepol u e€ yactet. [logodue B
npocTpancTBe. OTHoOIIEHHEe O0O0BEMOB, IUIOMIANEH TOBEPXHOCTEH MOMOOHBIX duryp.
[IpeoOpazoBanue mogobus, romoreTus. Pemienne 3a1a4 Ha MIOCKOCTH C MUCIOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHue ceyeHUid MHOTOTPAHHUKOB M T BpalleHUs: CEUYEHHUS UWIUHJpa
(mapasienbHO M MEPHEHIUKYISIPHO OCH), CEYEHHs] KOHYca (MapaijieibHble OCHOBAHUIO U



MPOXO/ISIIUE YePEe3 BEPIIUHY), CEUCHHUS 111apa, METO/IbI IOCTPOEHUS CEYEHUI: METO/ CIE/IOB,
METOJI BHYTPEHHETO MPOCKTUPOBAHUS, METOJ IEPEHOCA CEKYLIEH MIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpancTBe. Omnepanuu HaJl BEKTOpaMu. BeKTOopHOE yMHOXKEHUE
BeKTOpOoB. CBOMCTBa BEKTOPHOrO YMHOXEHHs. lIpsiMoyronpHas cucrema KOOpAWHAT B
npoctpancTBe. Koopaunaatel BekTopa. Pasmokenue Bektopa mo 6asucy. KoopawHaTtHO-
BEKTOPHBIA METOJ IIPU PEIIEHUHU T€OMETPUUYECKUX 3a7a4.

JIBUKEeHHSI B IPOCTPAHCTBE

JBrxenus mpoctpancTBa. OtoOpaxkeHus. [[BwkeHus u paBeHcTBO ¢uryp. OOmume
CBOMCTBA ABWKEHUW. BUIbI IBMKEHUM: NTapaJUIEIbHbINA [IEPEHOC, LIEHTPAIbHASI CUMMETPUS,
3epKaJIbHasi CUMMETpPUS, OBOPOT BOKPYT mpsimoid. IIpeoOpazoBanus nonoodus. [Ipsmas u
chepa Ditnepa.

IHNIAHUPYEMBIE PE3YJbTATbBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE CPEJIHEIO
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpa:knanckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTh TPAXAAHCKOM TMO3UIMKM OOYYalIIerocs KakK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHAa POCCUMCKOTO O0IIECTBA, MPEACTaBIECHUE O MAaTEMAaTUUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUU, MPOLEAYP Tpa)xJaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJICHCTBOBATH C COIIMAIbHBIMA UHCTUTYTaMU B
COOTBETCTBHUH C MX (DYHKIIMSIMU U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpaKJaHCKOW HWJEGHTUYHOCTHU, YBAXKEHUS K
MPOUUIOMY M HACTOALIEMY POCCUHMCKOM MATEMAaTHKH, LIEHHOCTHOE OTHOILICHUE K
JOCTH)KEHUAM POCCHMCKUX MATEMAaTHUKOB M POCCHUMCKOM MAaTEeMaTH4YeCKOW IIKOJIBI,
WCITIOJIb30BAHUE ITUX JOCTIKCHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, chepax YKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHMUE JYXOBHBIX IIEHHOCTEH pPOCCUMCKOrO Hapoja, CcHopMHUPOBAaHHOCTh
HPAaBCTBEHHOI'0 CO3HAHMUS, JOTHYECKOTO TOBEICHUSA, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHECHUEM JOCTHUKEHHUN HAYKU U JIEITEIBHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAJ1a
B [IOCTPOCHUE YCTOMYMBOTO OyayIIEro;

4) acTeTH4YeCcKOe BOCIUTAHME:

ACTETUYECKOE OTHOLICHHWE K MHUPY, BKIIOYAass OCTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJlay, PEUIEHUW, pPACCYKICHHM, BOCIPUUMUYUBOCTH K
MAaTEMATHYECKUM aCHEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:



c(OPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMAaTUYECKHWE 3HaHHs B HMHTEpecax
3I0pOBOTO M 0€30macHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe THMTaHME, COAJAHCUPOBAHHBIM pEXHUM 3aHATHM H OTAbIXa, pETyJsapHas
dbu3nyeckass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE IMPHU 3aHATHSX CIHOPTHUBHO-
03JI0POBUTEIBHOM JIEATEIbHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHE LEHHOCTH TPYAOIIOOUS, MHTEPEC K PA3THUYHBIM
chepam mnpodeccHOHaTbHON  NEATeNTbHOCTH, CBSI3aHHBIM C MaTeMaTHMKOM u  eé
NPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HaHHBIM BBIOOp Oynyiiei mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE JKU3HEHHbIE IUIaHbl, TOTOBHOCTb M CIOCOOHOCTh K
MaTEMaTUYECKOMY OOpa30BaHUI0O M CaMOOOpPA30BAaHUIO HA MPOTSIKEHUU BCEH JKHU3HU,
TOTOBHOCTh K AKTHBHOMY Yy4YaCTHUIO B PEHICHUM NPAKTUYECKHUX 3aJad MaTeMaTUYeCKOU
HaIIPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh HKOJOTMYECKON KYJIbTYpbl, MOHMMAaHUE BIUSHUSA COLUAIBHO-
HKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOAHOM U COLMANIBHOW Cpeibl, OCO3HAHUE
I00aNbHOTO  XapakTepa JKOJOTMYECKUX MpoOJieM, OpHUEHTalMs Ha I[PUMEHEHHUE
MaTeMaTUYECKUX 3HAaHUW JUIsl peleHus 3aJad B 00JacTH OKpYy)Kawllel cpenpbl,
IUIAHUPOBAHKE MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUI ISl OKPY KAIOILIEH CpEbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd M OOIIECTBEHHON NPAKTHUKH, MOHUMAHME MaTEeMaTHYE€CKOM HAyKH Kak
cdepbl 4YeNOBEYECKOM AEATEIbHOCTH, JTAloB €€ Pa3BUTHS W 3HAUMMOCTH JJIsi Pa3BUTHUSA
LIMBUJIM3ALMM, OBJIAJCHHUE S3BIKOM MAaTEMaTHKM W MaTEMaTUYECKOM KyJbTYpOu Kak
CPEeICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISTH MPOEKTHYIO M UCCIEA0BATEIbCKYIO
NesATEeIbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble Jlornueckue JaeicTBuA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTUUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUM MEXIYy TMOHATUAMHU, (OPMYJIUPOBATH OMNPEACIICHUS TOHSITHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCU(UKAIIMN, OCHOBAHUS I OOOOIICHUS U
CpaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAIN34;

BOCIIPUHUMATH, (DOPMYITHUPOBATh U MPEOOPA30BBIBATH CYXKIICHUS: YTBEPAUTEIHHBIC U
OTpHUIIaTEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;



BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOPEUUs B (haKTax,
TaHHBIX, HAONIONCHUAX U YTBEPXKICHUSAX, TMpeAsiaraTb KPUTEPUH [UJISl BBISBICHUSA
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHNIA;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACIYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIIOUCHUM, YMO3aKJIIOUEHU 110 aHAJIOTHH;

IPOBOIUTH CAMOCTOSITENIFHO JJOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUM (TIpsSMBbIe
¥ OT MPOTUBHOTO), BHICTPAUBATh ApPTYMEHTAIUIO, TPUBOJUTH MPUMEPHI U KOHTPIIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BHIBOJBL;

BBIOMpATh CHOCOO pelieHusi y4yeOHOM 3ajlauu (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHus, BbIOMpaTh HamOojee MOAXOMAIIUN C Y4ETOM CaMOCTOATEIbHO BbIIEICHHBIX
KPUTEPHUEB).

Bba3oBble uccienoBaTeabcKne 1eiicCTBUS:

UCIIOJIb30BaTh  BONPOCHl KAk  HCCJENOBATENIbCKMM  MHCTPYMEHT  ITO3HAHUS,
(GopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUE IPOTHUBOpEUHE, MpoOJIeMy, YCTaHABIUBATh
HCKOMOE€ U JIaHHO€, (POPMHPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3HUIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA HKCIEPUMEHT, HCCIEAOBAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEN MaTeMaTH4YECKOTr0 OOBEKTA, IBJICHHUS, POIIECCA, BHISIBICHUIO
3aBUCHUMOCTEHN MEXIy 00bEKTaMHU, IBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENbHO  (popMynuMpoBaTh O0OOIIEHUST ¥ BBIBOABI IO  pe3yJbTaTaM
POBENEHHOTO HAOJIOICHHS], HWCCJIEIOBAHMS, OIIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pe3yJbTaTOB, BRIBOJAOB M OO0OIICHUI;

IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BbIIBUTaTh MPEATIONI0KECHHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH Je(UIIUTH MHPOPMAIUH, TaHHBIX, HEOOXOUMBIX JIJIsl OTBETA HAa BOMPOC U
JUTS PEIICHUS 3aa9H;

BBIOWpATh WHGOPMAIMI0 H3 WCTOYHUKOB PA3IMYHBIX THUIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATh HH(POPMAIMIO pPa3IMYHBIX BHUIOB U (HOpM
NIPEICTaBICHNUS;

CTPYKTYpUpPOBaTh HH(POpPMAINIO, TMPEACTAaBIATh €€ B pasIuyHbIXx (opMmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HAA&KHOCTh HH(OPMALMKM 1O CaMOCTOSTENbHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHbBIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUA
Oo0menue:
BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB CY)KI[GHI/IH B COOTBCTCTBHHU C YCJ'IOBI/IHMI/I " ucjiMu
00IIeHNs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX



TEKCTaX, AaBaTh IMOSICHEHUS IO XOAY PEUIEHUS 3aJayd, KOMMEHTUPOBAaTh MOJYyYEHHBIN
pe3ynbTar;

B XOJI€ 00CYXACHUS 3a/1aBaTh BOMIPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBI, TPOOIEMBI,
peraeMoil 3a1aun, BbICKa3bIBaTh UJI€U, HALIEJICHHBIE HA [TOMCK PEILIEHUs, COIIOCTABIISATh CBOU
CYXKIEHHUsI C CYXIEHUSMHU JpPYIMX YYAacCTHHUKOB JAMajora, OOHapyXHUBaThb pa3jiuuue Hu
CXOJICTBO MO3UIMH, B KOPPEKTHOM (hopMe POpMyIMpPOBATH PA3HOTIACHUS, CBOM BO3PAKEHHUS;

IPEACTABIIATh PE3YJIBTATHI PELICHUS 3a7a4l, SKCIIEPUMEHTA, UCCIEA0BAHMS, TPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C YYETOM 3aJay Mpe3eHTAlUU U
0COOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA

Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIECHUS 3a/lau, BEIOMPATh CIIOCO0 pPEIIeHHs C YYETOM
UMEIOIUXCSA  PECYypCcOB W COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

BJIAJICTh HAaBBIKAMHU I[103HABATEIBHOW pe(IIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUA W  MBICIMTENBHBIX TPOIECCOB, HX PE3yJbTaTOB, BIAJETh CIOCOOaAMU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpOIlecca U pe3yIbTaTa PEIICHNs MaTeMaTHUeCKOH 3a1a4u;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEIICHUN 33]1a4l, BHOCHUTD
KOPPEKTUBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, JAaHHBIX, HAWJICHHBIX
OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pE3yJIbTaTa IEIH M YCIOBUSIM, OOBSICHATH MPUUUHBI
JTOCTIDKCHHSI WM HEAOCTIIKEHUS PE3YJIbTaTOB JEATECILHOCTH, HAXOIUTh OIMIMOKY, JaBaTh
OLICHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1€ATEILHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIHHOU PabOTHI
IIpY pEIICHUHN YUCOHBIX 3a7a4, TPUHUMATh IICJIb COBMECTHOH JIESITCIIBHOCTH, TIAHUPOBATh
OpraHM3aIlMI0 COBMECTHOW paboThl, pachpeneisTh BHABI padoOT, IOTOBAPHUBATHCS,
00CYXKIaTh MPOIIECC U Pe3ybTaT paboThl, 0000111aTh MHEHUS HECKOIBKHUX JIIOJICH;

y4acTBOBaTh B TPYNMOBBIX (hopMax paboThl (00Cy aeHMS, OOMEH MHEHUMN, «MO3TOBbIE
MITYPMBD» U WHBIE), BBIOIHATH CBOIO YacCTh PaOOTHI M KOOPAMHUPOBATH CBOU JICUCTBHS C
JIPYTUMHU YJIEHAMHW KOMaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMH TPOAYKT IIO
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAy4uTCs:
e CBOOOIHO ONIEPUPOBATH OCHOBHBIMU MOHATUSIMU CTEPEOMETPUH MPH PEIICHUH 33]1a4
Y IPOBEICHUN MAaTEMAaTHUYECKUX PACCYKICHUM;
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NPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1aY;

KJIACCU(PUIIMPOBATH B3aMMHOE PACTIOIO0XKEHHE MPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH
B IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU, CBSI3aHHBIMU C YIJIAMU B IPOCTPAHCTBE: MEXKY
IPSIMBIMHU B IPOCTPAHCTBE, MEXKTY IPSIMOU U MJIOCKOCTBIO;

CBOOOJHO OIEPUPOBATH MOHATHUAMHU, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;

cBOOO/IHO PAcCIO3HAaBaTh OCHOBHBIE BUJbl MHOTOI'PAaHHUKOB (IpuU3Ma, MUpaMUAA,
IPSIMOYTOJIBHBIN MapaieNnenumes, Kyo);

KJIaCCU(PUIIMPOBATH MHOIOTPAHHUKH, BEIOWpasi OCHOBaHUS JUJIs Kilaccu(uKaium;
CBOOOJHO ONEPHUPOBATH MOHATHIMH, CBSI3aHHBIMHU C CEYEHHUEM MHOTOTPAHHUKOB
IJI0CKOCTBIO;

BBITNOJIHATH MapaJljIeNIbHOE, IEHTPAJILHOE U OPTOrOHAIBHOE IPOEKTUPOBAHUE QUTYD
HAa IJIOCKOCTb, BBIMOJIHATH U300pakeHUs! GUTYp Ha IJIOCKOCTH;

CTPOUTh CEUYEHUSI MHOTOTPAHHUKOB PAa3IU4YHBIMA  METOJAMH, BBIIOJHATH
(BBIHOCHBIE) TUIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOLIA[M TOBEPXHOCTEW MHOIOIPAaHHUKOB (IIpU3Ma, MUPaMHUaa),
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII;

CBOOOJHO OMEpUPOBATh MOHATUAMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCh U
MJI0CKOCTh CHMMETPUH, HEHTP, OCh U TNIOCKOCTh CUMMETPUU (UTYPHI;

cBOOO/IHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOLIUMH BEKTOPaM U KOOpAMHATAM
B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemarb 3aJa4yd Ha JI0Ka3aTelbCTBO MATEMAaTHUYECKUMX OTHOILIEHUWH U HaXOXKICHHE
Ir€OMETPUYECKUX BEJIMYMH, MPUMEHSAS M3BECTHBIE METOJbl MpPH PEIICHUH
MaTE€MaTUYECKHX 33]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOXKHOCTH;
OPUMEHATH  NPOCTEWINME  NpPOrpaMMHBIE  CpPEACTBA WU AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, MpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH  MHPOPMALMIO O
MPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTypax, MpPe/ICTABICHHYI0 Ha YepTexkax U
PUCYHKaX;

IPUMEHATH IIOJIYYEHHbIE 3HAHHUS Ha NPAKTUKE: CPABHUBATh M AHAIU3UPOBATH
peabHble CUTYaIluH, IPUMEHSATh U3yUEHHBIE MOHATHS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecku CHOpPMYyJIMPOBAaHHOM MpPOOJIEMBbI, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, HCCJIEA0BATh IOCTPOECHHBIE MOJEIN C
UCIOJb30BaHUEM F€OMETPUUECKUX MOHATHI M TEOpEM, ammapara aireopbl, pemarThb
PaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BEIUYHH;
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UMETh MPEJCTABICHUSI 00 OCHOBHBIX dTalax pa3BUTHS T'€OMETPHH KaK COCTaBHOM
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kinacca oOyyaroniuiicss HAy4uTCs:

CBOOOJTHO OINEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C [IMJIMHIPUYECKON, KOHMUYECKOU
U c(hepuveCcKOil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI MOTYYEHUS;

OTIEpUPOBATH MOHATHSMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: IIMIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, cdepa W 1map) U OObBICHITH
CIIOCOOBI MOTYYEHUS TEJ BPAILCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOIOKeHUe c(hephl U MIIOCKOCTH;

BBEIYHCIIATh BEJIMYMHBI 3JIEMCHTOB MHOTOTPAHHHMKOB M TENI BpaIleHUs, OOBEMBI H
TJIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHHSI, TEOMETPUUECKHUX T C
npuMeHeHueM Gopmy;

CBOOOJTHO OTEPUPOBATH MOHSATUSIMHU, CBI3AHHBIMU C KOMOMHAIIUSIMU TEJ BpAIIEHUS
U MHOTOTPAaHHHUKOB: MHOTOTPAaHHWK, BIMCAHHBIA B c(epy W OMUCAHHBIN OKOJIO
cdepsl, chepa, BMcaHHAS B MHOTOTPAaHHUK WJTU TEJIO BPAIICHMUS;

BBEIYHCIIATh COOTHOIIECHUS MEXKIY IUIOMAIIMHA TOBEPXHOCTEH W 00BEMaMu
ITOJIOOHBIX TEI;

HU300pakaTh M3ydaemble (PUTYpPHI, BBHIIONHATH (BHIHOCHBIC) TJIOCKHE YEPTEKHU U3
PUCYHKOB TIPOCTHIX 00BEMHBIX (UTYP: BUI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS
TeJI BPAIICHHUSI,

U3BJICKaTh, HWHTEPHPETUPOBATH W  NpeoOpa3oBbiBaTh  HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPE/CTaBICHHYIO HA YepTekKax |
PUCYHKaX;

CBOOOTHO OTIEPUPOBATH IMMOHATHEM BEKTOP B IMMPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiii Ha/l BEKTOPAMH,

3a/1aBaTh MIIOCKOCTh YPABHCHHEM B JICKAPTOBOW CUCTEME KOOPIUHAT;

pemaTh TEOMETPUYECKUE 3aJadll Ha BBIUUCICHUE YIJIOB MEXAY NPSIMBIMH U
TJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUNW OT TOYKM JO IUIOCKOCTH, B IICJIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,

CBOOOJHO OTICPUPOBATH MOHSATHUSIMH, CBSI3aHHBIMH C JIBIDKCHHEM B TIPOCTPAHCTBE,
3HaTh CBOMCTBA ABMKCHHU;

BBHITIOJIHATh M300paKeHHs] MHOTOTPAHHUKOB W TEJl BPAIICHUS MPU MapalieTbHOM
nepeHoce, ICHTPATLHON CHMMETPHUH, 3€pPKabHOH CHMMETPHUH, TIPU IIOBOPOTE
BOKPYT IIPSIMO¥H, MpeoOpa3oBaHus M0 I00MS;

CTPOUTh CEYEHUS MHOTOTPAHHMKOB ¥ TEJ BpAIICHUS: CEUCHUS IWIWHIPA
(mapajuienbHO W MEPHNEeHAMKYJSIPHO OCH), CEUEHHs KOHyca (IapasulesibHbIe
OCHOBAHHIO ¥ TIPOXOIAIINE YepPEe3 BEPIITUHY), CEUCHUS T1apa;
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WCITOJIb30BAaTh METOJbI TIOCTPOCHUSI CEUEHUN: METOJ CIICIOB, METO BHYTPEHHETO
POEKTUPOBAHHUSA, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;

JTIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKICHUS;

NPUMEHATh TeOMETpHUecKre (aKThl I PEIICHUs CTEPEOMETPUUYCCKUX 3ajad,
MPEIOIarafoIIuX HECKOJBKO IIaroB PEIIeHUs, €CIIM YCIOBHUS IPUMEHEHUS 3aJaHbI
B SIBHOU U HEsIBHOU (popme;

pemarh 3aJa4d Ha J0KAa3aTeIhCTBO MATEMATHYECKUX OTHOIICHUN W HAXOXICHHE
T€OMETPUYECKUX BEITUIHH;

PUMEHSATH MMPOTPAMMHEBIE CPECTBA M JCKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PEUICHUU CTEPEOMETPUUECKUX 3a]1aY;

MPUMEHATh TIOJIYYCHHBIC 3HAHWS HA TPAKTHKE: CPAaBHUBATH, aHAIM3UPOBATh H
OIICHWBATh pEalbHBIC CHUTYAIlUW, NPUMCHATh HW3YYCHHBIC TIOHATHS, TCOPEMBI,
CBOMCTBa B IMpOIECCE IOWCKA PEIICHHs] MaTeMaTH4YeCKu CHOpPMYIUPOBAHHOM
po0IeMBbI, MOJIETUPOBATh PEAIbHbIE CUTYAIlUU Ha S3bIKE TEOMETPUH, UCCIIEI0BATh
MIOCTPOCHHBIE MOJCIHA C HMCIOJb30BAaHUEM T€OMETPHUCCKUX IMOHSATHH M TEOPEM,
anmapara anreOphl, perarh MPAaKTHYCCKUE 3a7avd, CBSI3aHHBIE C HAXOXKICHHUEM
TCOMETPUUYECKHUX BEITUIHH;

UMETh MPEJCTaBICHUSI 00 OCHOBHBIX dTalax pa3BUTHUS I'€OMETPUM KaK COCTaBHOM
yacTH (PyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
bu6mmoreka [IOK
1 B 2 1
BEAICHHE B CTCPEOMETPHIO 3 https://m.edsoo.ru/1c209e37
5 B3aumHoe pacrnosoxeHue npsiMbix B 6 1 bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapanienbHOCTh NPSIMBIX U IJIOCKOCTEN B 3 bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [lepneHUKyYISIPHOCTD MPSAMBIX U o5 bubnnorexa [HOK
IJIOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bu6mmorexa [IOK
1 1
> ¥/ IIBL i pAcCTOAHILA 6 https://m.edso00.ru/1c209e37
bu6mmorexa [IOK
0 MuororparHiKit ! 1 https://m.edso00.ru/1c209e37
bu6mmorexa [IOK
! Bexropet 8 mpocTpancTse 12 https://m.edso00.ru/1c209e37
3 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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11 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne o/ P Konrpoabubie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
bu6mmoreka [IOK
! AHAIHTHYECKas TeOMETPHA 15 ! https://m.edso0o.ru/1c209e37
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
. bubmuorexa [JOK
3 OOwém MHOrOrparHKa 17 . https://m.edso00.ru/1c209e37
bubmuorexa [JOK
4 Tena ppaueiis 24 ! https://m.edso0o.ru/1c209e37
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 bu6mmoreka [IOK
KpPYIJIBIX TEIl https://m.edsoo.ru/1c209e37
bu6nmoreka [JOK
6 Hpuxetns > . https://m.edsoo.ru/1c209e37
7 IToBTOpenue, o0o0IEHNE U 17 5 bubmmoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

Metoanueckue pekoMmengauuu Munucrepcrsa Ilpocsemenust
https: //uchitel.club/fpu858.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

JI. C. Aranacsn, B.® Bbyry3oB u np. I'eomerpus 10-11 kmacc: yueOHUK ist
00111e00pa30BaTEeNbHBIX YUPESKICHNUM, YIIIyOJNeHbl ypoBeHb. - M.: Ilpocsemienue,
2018.

['eomerpusi. COopHuk pabGouux mnporpamMm. 10-11 kmaccel. ba3oBeiii u
yrayOJeHHbI ypoBHM: ydeOHOe MocoOue i yduTesnedl o01ieodp. opraHu3aiiuii/
cocraBurenb T.A. Bypmuctposa.-M.: [Ipocsemienue, 2015

II.1A. AnteiHoB. Marematuka. 2600 TECTOB M NPOBEPOYHBIX 3aJaHUN JJIA
IIKOJIbHUKOB U TIOCTyMNAromuX B By3bl. M., U3narensckuii tom «/Ipoda», 1999.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. T'eomertpus.11 kmnacc :Iloypounsie muanel no yueoOHuky Artanacsua JI.C./
aBT.-cocT.I' . M.KoBanésa. «Yunrens », Bonrorpanx 2011 r.

2. 3uB b.I'., Meitnep B.M. Jlunaktuueckue Matepuaiibl o reomerpuu s 10
k1. — M.:IlpocBemenue, 2021.

3. B.A.fIposenko. [Toypounsie pazpabotku 1o reomerpun 11 11 kinacca.-M.:
«BAKO»,2010.

4. TO.I1. Aynuunsi. Kontponsabie padoTsl mo reomerpun. 10 kitacc.

5. Enmnbli rocymapcrBeHHbIi sk3aMeH 2020.MaremaTtuka. YueOHO-
TPEHUPOBOYHBIEMATEPHAIBI ISt TOArOTOBKH yuaruxcs / DUITI-M.:
Nurennext-Lientp, 2020.

6. EnmnbIi rocymapcrBeHHbIi dk3aMeH 2020.MaremaTtuka. YueOHO-
TPEHUPOBOYHBIEMATEPHAIBI IS TOArOTOBKH yuaruxcs / DUTTN-M.:
WNuremnexr-Lentp, 2020.

7. T'"'M.KoBanés. 'eometpusi. TecTsl 17151 TEKYIIEro U 0000IIAOIEr0 KOHTPOJIS.
10-11 knac

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETU

1. UutepreT-nopran Becepoccniickoi onMMNuUanbl MIKOJIbHUKOB. — Pexxnm pocrtymna:
http://www.rusolymp.ru

2. Becepoccuiickue TUCTaHIMOHHBIE 3BPUCTUYECKHUE OJIMMIIUAIBI IO MATEMATHKE.
— Pexxum gocryna: http://www.eidos.ru/olymp/mathem/index.htm

3. HudopmanmoHHO-TIOUCKOBasi cucreMa «3amadnm». — Pexum pgocrymna:
http://zadachi.mccme.ru/easy
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4.3anaun: nHOOPMAITMOHHO-TTIOMCKOBAs CUCTEMa 3aJ1ad 10 MaTeMaThkKe. — Pexum
nocryna: http://zadachi.mccme.ru

5. KoHKypcHBIE 3aaud MO MaTeMaTHKe: CIPABOYHHK M METOIbI PEIICHUS. —
Pexxum moctyma: http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

6. Marepuanbl (MOJHBIE TEKCThI) CBOOOJHO PACIPOCTPAHAEMBIX KHUT TIO
MaTemaTHke. — Peskum http://www.mccme.ru/free-books

7. Marematuka Ui MOCTymaromux B By3bl. — Pexum  noctyma:
http://www.matematika.agava.ru

8. BblllyCckHbIE W BCTYNUTENbHBIE S5K3aMEHbI 10 MaTEeMaTUKe: BapHaHTHI,
MeToauka. — Pexxum nocryna: http://www.mathnet.spb.ru

9. OnumnuagHble 3ajlaud MO MaTreMaTuke: 0a3a NaHHbIX. — Pexum pocrymna:
http://zaba.ru

10. MockOBCKHME  MaTeMaTHYeCKHe  OJUMIMAabl. —  Pexxmm  gocryna:
http://www.mccme.ru/olympiads/mmo

11. llkonbHBIE U pallOHHBIE MaTemMaTuyeckue oaumnuansl B HoBocubupcke. —
Pexxum noctyna: http://aimakarov.chat.ru/school/school.html

12. BupryampHas 1mKoja IOHOTO MareMarnka. — Pexum  jgocryma:
http://math.ournet.md/indexr.htm
13. bubnroTeka 3JIEKTPOHHBIX Y4YEOHBIX MOCOOMI MO MaremaTuke. — Pexum

noctyma: http://mschool. kubsu.ru
14. CnoBapu BCD paznuunbix aBTopoB. — Pesxum noctyma: http://slovari.yandex.ru

15.3a0unass  pusuko-mMaremaruueckas — IKoia. —  Pexxum  jocTyma:
http://ido.tsu.ru/schools/physmat/index.php
16. TectupoBanme on-line. 5-11  kmaccel. —  Pexkum  jgocryma:

http://www.kokch.kts.ru/cdo

17. ApxuB y4eOHBIX IPOrpaMM HH(OPMAIMOHHOTO 00pa30BaTEIbHOrO MopTaja
«RusEdu!». — Pexxum nocryna: http://www.rusedu.ru

18. Best anemenTapHast MaTematuka. — Pexxum goctyna: http://www.bymath.net
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