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HHOACHUTEJIBHAA 3AIIUCKA

['eomeTrpus siBasieTCss OMHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO OOIIEro 00pa3oBaHus, TaK KakK
o0ecreynBaeT BO3MOKHOCTb M3Y4YEHHUS! JUCLHUIUIMH €CTECTBEHHO-HAyYHOW HAIPaBICHHOCTU U NPEIMETOB
ryMaHuTapHoro nukia. Ilockonbky jiornyeckoe MblluieHHE, GOpMUPYEMOE NPU U3YYEHUH 00Y4aroIUMHUCS
HNOHSTUMHBIX OCHOB TE€OMETPUHU, IPU J0KA3aTEIbCTBE TEOPEM M IMOCTPOCHUHU LEMOYKU JIOTUYECKUX
YTBEP)KJICHUH INpU PELIEHUH TIeOMETPUYECKUX 3a7ay, yYMEHHE BBIJBUIATh U OMNPOBEPIaTh T'MIIOTE3bI
HEIOCPEICTBEHHO MCHOJIb3YIOTCSl MPU PELIEHUM 3aJa4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
(du3nyeckux 3anay.

Llens ocBoeHMs Mporpammbl yuyeOHOro Kypca «l'eomeTpusi» Ha yriiyOIE€HHOM ypOBHE — pa3BHTHE
UHIUBUAYAJIBHBIX CHOCOOHOCTEH O0Oy4arolMxcs NP H3YYEHUH TE€OMETPHM, KakK COCTaBJISrOIIEH
npeaMeTHoN obnactu «MaTeMaTuka U MHPOpMaTHKay depe3 obecreueHrne BO3MOXKHOCTH MPUOOpPETEHUs 1
UCIOJIb30BaHUsl Oojiee IIyOOKHMX I€OMETPUYECKUX 3HAHMH M JIeHcTBUH, cHeuM(UUYHBIX T€OMEeTpUuHu, U
HEOOXOJUMBIX [UI YCHEIIHOTO0 NPO(PEeCcCCHOHATBHOIO 00pa3oBaHMsA, CBA3aHHOTO C HCIOJIb30BAaHUEM
MaTEeMaTHKH.

[IpropuTeTHBIMM 3a@a4aMU  Kypca TEOMETPUM Ha YIIyOJIEHHOM YpOBHE, PpaCIIUPSIONIUMH U
YCUJIMBAIOIUMU Kypc 0a30BOIr0 YpPOBHS, SBJISIOTCS:

paciIMpeHue MpeACTaBIEHUS O TEOMETPUM KaK YacTH MHPOBOM KyJIbTYpbl U (OPMHUPOBAHUE
OCO3HAHMsI B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEHIINX MaTeMaTHYECKUX
MOJIEJISAX, IO3BOJISIIOILMX OINMCBHIBAaTh M M3y4aThb pa3Hble SBIECHUS OKPY)KAIOLIEr0 MHUpa, 3HAHUE
HNOHSTUMHOTO anmnapaTta 1o paszaeny «CtepeoMeTpus» y4eOHOTo Kypca reOMETpUN;

(dbopMHpOBaHHE YMEHHs BIAJEThb OCHOBHBIMHM IOHATHSMHM O HPOCTPAHCTBEHHBIX (UIypax U HX
OCHOBHBIMH CBOMCTBAaMH, 3HaHUE TeopeM, POPMYII U YMEHHE UX NMPUMEHSATh, YMEHHS JTOKa3bIBATh TEOPEMBI
U HaXOJUTh HECTaHAAPTHbIE CIOCOOBI PEeLICHHs 3a]1a4;

(dbopMupOBaHKE YMEHMSI PacllO3HABATh HA YepTexkax, MOJEISIX U B peaIbHOM MUPE MHOTOTPAHHUKHU U
TeJla BPaLIeHUs, KOHCTPYHUPOBATh T€OMETPHUECKUE MOJIENH;

(dbopMupOBaHKE TOHUMAaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOI'0 TOCTPOCHUSI MATEMaTUUYECKUX TEOpUH,
(opMHpOBaHUE TOHUMAHUS POJIM AKCHOMATUKH [IPU IPOBEIEHUM PaCcCyKICHUIH;

dbopMUpOBaHHE yYMEHHMs BIAJETh METOJaMU J0Ka3aTeIbCTB U AJITOPUTMOB PEIICHMS, YMEHMS HX
IIPUMEHATH, IPOBOJUTH JOKA3aTEIIBHBIE PACCY)KIEHUS B XOJ€ PEIICHUS CTEPEOMETPUUYECKUX 3aa4 U 3a]a4
C MPaKTUYECKUM cojepKaHHEeM, (GOPMUPOBAHUE TMPEACTABIECHUS O HEOOXOAMMOCTH JI0KA3aTeNbCTB MPH
00OCHOBaHMM MAaTEMaTHMYECKUX YTBEPKAECHUH M pPOIM aKCMOMAaTHKH B MPOBEAEHUM J€ITyKTUBHBIX
paccyXJIeHH;

pa3sBUTHE U COBEPLICHCTBOBAHNE MHTEIJIEKTYAJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH O0O0ydaroliuxcs,
MO3HABATEJIIbHON AaKTUBHOCTH, HCCIIEJOBATEILCKUX YMEHUH, KPUTUYHOCTU MBILIUIEHUS, HHTEpeca K
W3YYEHHUIO TEOMETPHH;

¢opMupoBanrue (YHKIMOHAJIBLHOW TI'PAaMOTHOCTH, PEJEBAaHTHOW TI'€OMETpPHUM: YMEHHMsI paclo3HaBaTh
IPOSIBJIEHUS] TEOMETPUUECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEN B peabHbBIX KU3HEHHBIX CUTYaLUsAX
U TpU HU3YYEHUU JPYIHX Y4YEOHBIX TMPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
MO/JICIUPOBAHMS pealIbHBIX CUTYAIMH, UCCIIET0BaHMsI TOCTPOSHHBIX MOJIENIEH, HHTEPIIPETALIH MOTYyYEHHBIX
pe3yJbTaToB.

OCHOBHBIMU COZIEpP)KAaTEIbHBIMU JIMHUSAMH yueOHoro kypca «['eomerpusi» B 10-11 kmaccax
aBisitoTes: «lIpsiMble U TUIOCKOCTH B IPOCTpaHCTBE», «MHOrorpaHHUKNY, «Tena BpameHus», «Bektopsl u
KOOPJIMHATHI B POCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHNE «yMETh ONIEPUPOBATH MOHATHSIMIY, PEIIEBAHTHBIMU
reoMeTpuM Ha yriayonéHHoM ypoBHe oOyueHust B 10—11 kmaccax, OTHOCHUTCSI KO BCEM COEp)KaTelbHbIM
JUHUSAM ydeOHOro Kypca, a (GOpMUPOBAHHE JIOTUYECKUX YMEHUH pacmpenenserca He TOJIbKO 10
coJiepKaTeNbHbIM JIMHUSAM, HO W 1Mo roaaM oOydenus. ConepxkaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
npeIMeTHbIM pe3ynbTaTaM ocBoeHus denepanbHoil pabodeil mporpaMmbl, pacHpeneN€HHbIM MO Tojam
00y4YeHHsI, CTPYKTYPUPOBAHO TAaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, NMPUHIMIHAIBHBIM BONPOCAM
obOyyJaroruecs: 0Opaairch HEOJTHOKPATHO. DTO TMO3BOJIIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUYECKUMH
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INOHATUSAMM W HaBbIKAMU  ITIOCJIEJIOBATEIbBHO M IOCTYNATEeNbHO, C COOJIOACHHWEM IpHUHIMIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAaTh B OOIIYI0 CHCTEMY TIE€OMETPUYECKHUX MpPEeACTaBICHUI
o0ydJaronuxcs, pacmupsis U yriayosss e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3H.

[Tepexox K U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3/1aTh YCJIOBHS Ul JuddepeHnanun o0ydeHusl, HOCTPOSHUs HHAUBUYaIbHBIX 00pa30BaTeIbHbIX
nporpaMM, OOECIEeUYHUTh YIIyOJEHHOE H3YyYEHHE TI'e€OMETPHUHM KaK COCTAaBIISAIONUICH ydyeOHOro mnpeamera
«MatemaTuka;

HOJATOTOBUTH OOYYAIOUIMXCS K MPOJOJDKCHHUIO M3YYEHUs MAaTEMaTHKH ¢ y4€ToM BBIOOpa Oymaymiei
npodeccuu, odecnednBas IPeeMCTBEHHOCTb MEKIY O0IUM U ITPO(eCCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuyenue ywyeOHoro kypca «l['eomerpusi» Ha yriyon€éHHOM ypoBHe oTBogutcs 204 gaca: B 10
kiacce — 102 yaca (3 gaca B Hegeno), B 11 kimacce — 102 gaca (3 yaca B HEIeI0).



COJEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TIOHATUS CTEPEOMETpPHH. Touka, mpsimMas, IUIOCKOCTh, MpocTpaHcTBO. Ilonsatue 006
AKCHOMAaTHYECKOM IIOCTPOECHUU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosnokeHue ImpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECs, IapajulelbHblE U
CKpelmuBamomuecs npsMelie. [Ipu3Haku ckpemmBaromuxcss NpsAMbIX. [lapamienbHOCTH NpAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IAapaJUICIbHBIE IIPSMBIE B IPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX MPAMBIX,
HapajjiesIbHOCTh NMPsIMON U IiockocTu. [lapajuienbHoe M LEHTpalbHOE MPOEKTUPOBAHUE, M300pa)KeHUe
¢uryp. OcHOBHBIE CBOICTBa MapajIeNIbHOTO MPOEKTUpOBaHMs. M300paxkenue ¢uryp B mnapauienbHOM
IPOEKIHUH. YTIbl € COHANPABICHHBIMH CTOPOHAaMH, Yrojd MEXIy MpsSMBIMM B IIPOCTPAHCTBE.
[TapamnenpbHOCTh  IUIOCKOCTEHN: MapajuleNIbHbIE IUIOCKOCTH, CBOWMCTBA IMApaUIENbHBIX IUIOCKOCTEM.
[Tpocreiimme npocTpaHCTBEHHblE (GUIYpbl Ha IUIOCKOCTH: TEeTpaj’lap, HapajlieNenuIe], HOCTPOeHHE
CEYCHUM.

[TepieHIUKYIAPHOCTD NPAMOM U IUIOCKOCTH: MEPIECHIUKYIIPHBIE IPSMbIE B IPOCTPAHCTBE, IPSAMbIE
NapaJulebHbIE U NMEPIEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH IIPSIMOM U INIOCKOCTH,
TeopeMa O NPsAMOM MEPHEHANKYIAPHON II0ocKOoCcTH. OpTOroHalbHOE NMpoekTUpoBanue. llepnenaukymnsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSMON 0 TUIOCKOCTH, TPOEKIHS (GUTYPBI
Ha IUIOCKOCTb. [lepneHIMKYISpHOCTh IUIOCKOCTEH: IPHU3HAK MEPHEHIUKYISPHOCTH [BYX IIJIOCKOCTEH.
Teopema o0 TpEX nepHeHAUKYISAPaAX.

VYriel B IPOCTPAaHCTBE: YOI MEXKIAY NPSMOM U IUIOCKOCTBIO, ABYIPAHHBIM YroJl, JIMHEWHBIM Yroi
JBYTpaHHOro yria. TpéXrpaHHblii 1 MHOTOTpaHHble yIibl. CBOMCTBA IJIOCKUX YIJIOB MHOTOTPaHHOIO YIJIa.
CBolicTBa IUIOCKMX U JBYI'PAaHHBIX YIVIOB TPEXTPaHHOro yrya. TeopeMmbl KOCHHYCOB M CHHYCOB [UIS
TPEXIPAHHOTIO YIJIA.

MHOTrOrpaHHUKH

Buasl MHOrOrpaHHMKOB, pa3sBEPTKA MHOrorpaHHuka. Ilpusma: n-yrosmpHas npusma, npsmas u
HaKJIOHHAs MpHU3Mbl, OOKOBas M TMOJHAs IOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, npsMOyrojabHbIN
napajuiesenunes] ¥ ero cBoiictBa. Kparuaifiue myTd Ha MOBEPXHOCTH MHOTOTpaHHMKA. Teopema Jiinepa.
[TpoctpanctBenHast Teopema Iludaropa. [lupamuaa: N-yronpHas nupaMuia, NpaBUIbHAs U ycedEHHas
nupamuiel. CBolicTBa pédbep M OOKOBBIX I'paHed NMpaBUIbHOW MUpaMuibl. [IpaBUIbHBIE MHOTOTPAHHUKH:
IpaBWIbHAs IpU3Ma M IpaBWIbHAs NHUpPaMUJa, NPaBUIbHAs TPEYTroJbHAs NHpaMuia W IPABWIBHBIN
TeTpasp, kyo. [IpencraBneHue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3Jp, JOJEKA3p U UKOCAdIP.

Bbluucnenue 31€MEHTOB MHOTOIpaHHMKOB: péOpa, auaroHanu, yriel. Ilnomaas OGokoBoif
MOBEPXHOCTU U TIOJIHOM MOBEPXHOCTH MpPsIMOM MPHU3MBbI, IUIOIIAJb OCHOBaHUM, TeopemMa O OOKOBOM
MOBEPXHOCTHU MpsiMON Mpu3Msl. [lnomans 60KOBON MOBEPXHOCTH U MOBEPXHOCTH MPaBUIIBHONW MHPaMMIbI,
TeopeMa O IUIOMAAN YCEUEHHON TUPAMUIBI.

CuMMeTpHs B NIPOCTPAHCTBE. DJIEMEHThl CHMMETPUM IPAaBWIBHBIX MHOTOTpaHHUKOB. CUMMETpHS B
IIPaBUJILHOM MHOTOTPAaHHUKE: CHMMETPHs MapaJuleIenuIe;a, CHMMETPHUsS IPaBUIIbHBIX IPU3M, CHMMETPHS
IIPABWJIBHOM NMUPaMU/IbIL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAIIPABJIEHHBIE W IPOTHBOINOJIOKHO HAIpPaBICHHbIE BEKTOpPbl. PaBEHCTBO BEKTOPOB.
JIeficTBHsA C BEKTOpaMU: CIIOKEHUE U BBIUUTAHHE BEKTOPOB, CYMMa HECKOJIBKHMX BEKTOPOB, YMHOXCHHUE
BEKTOpa Ha yucio. CBOMCTBA CIOKEHHsSI BEKTOpoB. CBOWCTBAa YMHOXEHHUs BeKTOpa Ha uucio. llonstue
KOMILIaHapHbIE BEKTOPLI. [Ipu3Hak koMmnanapHoctu TpéX BeKTOpoB. [IpaBuito napamnenenunena. Teopema
0 pa3JIOKEHUM BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BekTOopaM. IIpsmMoyrosibHass cucrema KOOpAMHAT B
npoctpancTBe. KoopauHarsl Bektopa. CBsA3b MKy KOOPIANHATAMHU BEKTOPA U KOOPAWHATAMH TOUYEK. YTOI
Mex 1y BekTopamu. CKaJsipHOE MPOU3BECHIE BEKTOPOB.



11 KUIIACC

Tesa BpameHus

[TonsiTHs: MUIMHAPUYECKAs TOBEPXHOCTh, KOHMYECKAsh MOBEPXHOCTh, CPepuyecKas MOBEPXHOCTb,
oOpa3yroue noBepxHocTei. Tena BpaleHus: HWIKHIP, KOHYC, YCEUEHHBII KOHYC, cdepa, map. Bzaumuoe
pacrnionioskeHue chepbl U IIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cepe. M300paxkeHne Ten BpalieHHus Ha
wiockocTH. Pa3Béprka nununapa u konyca. Cummerpus cepsl U mapa.

O0béM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. TeopeMa 06 00BEME MPAMOYTOIHHOTO Tapalieeuiea
u cienctBus u3 He€. OOBEM NMPsAMOI M HAKJIOHHOM NMPU3MBIL, UWIMHPA, THpaMubl U KoHyca. O0bEM miapa
U IIAPOBOTO CETMEHTA.

KomOunanuu ten BparieHus ¥ MHOrorpaHHuKoB. [Ipu3ma, BnrucanHasi B IUIMHJIP, ONKUCAHHAS OKOJIO
mmHapa. Ilepecedenne chepsl U mapa ¢ mwiockocteio. Kacanue mapa u chepsl mwiockoctsio. [lonarue
MHOTOTpaHHHKA, OMTUCAHHOTO OKOJIO c(hepsl, chepbl, BIMCAHHON B MHOTOTPAHHUK HJIU TEJIO BPaICHHUS.

[Tnomane MOBEPXHOCTH MIJIMHAPA, KOHYCa, TUIomaab cepsl u e€ yacreid. [lomobue B mpocTpaHCTBE.
OtHoieHnue 00bEMOB, IIIOLIaIeH MOBEpXHOCTEN MoA00HbIX Guryp. [IpeobpasoBanue moaodus, roMOTETHSI.
Pemienue 3a1a4 Ha TIIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPHUYECKIX METO/I0B.

[TocTpoeHue cedyeHHW MHOTOTPAHHMKOB W TeNl BpAlllEHUS: CEUeHUs IIMHApA (HapamienbHO U
NEePIEHINKYIISIPHO OCH), CEYCHHUsI KOHYyca (TapaulesbHble OCHOBAHUIO M MPOXOMSIINE Yepe3 BEpIINHY),
CEYeHHS 11apa, METO/Ibl IOCTPOCHUS CEYCHHIT: METO CIIEZ0B, METO BHYTPEHHETO IPOEKTUPOBAHUS, METOT
nepeHoca CeKyIel IOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtops! B mpoctpancTBe. Onepanuu HaJ BeKTOpaMu. BekTopHOoe yMHOKEeHHE BEeKTOpoB. CBoMCTBa
BEKTOPHOTO YMHOKeHUs. [IpsMoyrosipHas cuctemMa KOOpAuHAT B MHpocTpaHcTBe. KoopanHaTel BeKTOpa.
Pasnoxenne BexTopa o 6aszucy. KoopamHaTHO-BEKTOPHBINA METO/ MTPU PELICHUH TEOMETPUYECKHX 3a/1a4.

JBu:KEeHUS B IPOCTPAHCTBE

Jswxennst npoctpanctBa. OtoOpaxkeHus. JIBwkeHuss W paBeHCTBO (uryp. OOmme cBOHCTBa
IBUKEHUH. BUIbI IBUKEHMI: TapaJuIeNbHBIA MIEPEHOC, LIEHTPpalibHAs CUMMETPHS, 3epKallbHas CUMMETPHS,
OBOPOT BOKPYT mipsimoii. [IpeoOpazoBanus nonodus. [Ipsmas u chepa Diinepa.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA «I'EOMETPUS»
(YI'IYBJIEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOpMUPOBAHHOCTH T'PAXKAAHCKON MO3ULIUN 00YYAIOIIErocs KaKk aKkTHBHOTO M OTBETCTBEHHOTO WJIeHA
poccuiickoro ooOmecTBa, MPEACTaBICHHE O MATEMaTHYECKUX OCHOBAX (YHKIMOHMPOBAHUS Pa3IMYHBIX
CTPYKTYp, SBIIEHUH, MpOLENyp TIpakJaHCKOro oomecTBa (BbIOOPHI, OMNPOCHl M APYroe), yMEHHUe
B3aMMO/ICHICTBOBATh C COLMAIIEHBIMUA MHCTUTYTAMH B COOTBETCTBUH € UX (DYHKLIUSMHU M Ha3HAUCHUEM;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOW TPaKAAHCKON WIACHTUYHOCTH, YBKEHHS K NPOIUIOMY H
HACTOSIIIEMY POCCHUICKOM MaTE€MaTUKH, LEHHOCTHOE OTHOLIEHHWE K JIOCTHKEHUSIM POCCHMCKUX
MaTE€MaTUKOB U POCCUMCKON MaTeMaTUYECKON IIKOJIbI, UCIIOJIb30BAHUE ITUX JTOCTHKECHUH B APYTHX HayKax,
TEXHOJIOTHSX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHME:

OCO3HAHHE JYXOBHBIX LIEHHOCTEH pPOCCHIICKOrO Hapoja, Cc(HOPMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMS, 3TUYECKOTO TOBEJIEHUS, CBSA3aHHOIO C NPAKTHUUECKUM IMPUMEHEHMEM JOCTHKEHUN HayKu U
JESATENIbHOCTBIO YYEHOT0, OCO3HAHKE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYECKOE BOCIMTAHME:

3CTETUYECKOE OTHOUIEHHWE K MUpPY, BKIIOYas SCTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PELICHUN, PAcCyKJIEHUH, BOCIPUUMUYNBOCTh K MaTeMAaTUYECKUM acleKTaM pa3IudHbIX
BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(OpMUPOBAHHOCTh YMEHHS TMPUMEHSATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax 3J0pPOBOTO U
Oe3omacHoro oOpas3a JKHM3HM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 30pPOBbIO (310pOBOE IMHTAHUE,
cOaNmaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryispHas (u3nuecKkas aKTUBHOCTH), (U3MUYECKOE
COBEPLIECHCTBOBAHUE IIPU 3aHITUSIX CLIOPTUBHO-03JJ0POBUTEIBHON NEATENbHOCTbIO;

6) Tpy10BOE BOCIIUTAHME:

FOTOBHOCTb K TpYyAy, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUS, HHTEpEeC K pa3IM4HbIM cdepam
npo¢ecCHOHATIBHOMN EATEIbHOCTH, CBSI3aHHBIM ¢ MAaTEeMaTUKOM U €€ MPUIIOKEHUSIMH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BBIOOp OyayIeit npodeccun U peaan30BbhIBaTh COOCTBEHHBIC )KM3HEHHBIE MJIaHbI, TOTOBHOCTh
U CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOpA30BaHMIO Ha MPOTSKEHUM BCEW JKU3HHU,
TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PEIIEHUU IPAKTHUECKUX 3a7a4 MaTeMaTUYECKOM HallpaBIeHHOCTH;

7) IK010TNYeCcKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYpbl, TOHHMMaHUE BIUSHUS COLMAIBbHO-?KOHOMUYECKHX
IPOIIECCOB HA COCTOSIHME MPUPOAHOM UM COLMAJIbHOM Cpelbl, OCO3HAHME IJIOOANBHOTO XapakTepa
9KOJIOTHUECKUX MpoOJieM, OpUEHTAllMs Ha NMPUMEHEHHE MaTeMaTHMYeCKUX 3HaHUM Ui peuieHHs 3a7ad B
00J1acTH OKpY’Kalolle cpesbl, IIAHUPOBAHHUE IMOCTYNKOB M OLIEHKM MX BO3MOMKHBIX MOCTEICTBUM s
OKpYKarolleu Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U
OOIIECTBEHHOHN MPAaKTUKH, TIOHMMaHUE MaTeMaTHUeCKOW HAyKH Kak cdepbl 4elIOBEYECKOH AesTeNbHOCTH,
9TanoB €€ pa3BUTUS M 3HAYMMOCTU JUIsl Pa3BUTHUS LMBWIM3ALMH, OBJIAJIEHUE S3BIKOM MaTeMaTUKH U
MaTEMaTUYECKON KyJIbTYpOM KakK CPEICTBOM ITO3HAHUS MHpa, TOTOBHOCTb OCYIIECTBISATH NPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE Y4eOHbIe AeilcTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:

BBISIBJISITH U XapaKTePU30BaTh CYLIECTBEHHbIC INPU3HAKH MAaTEeMAaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOILICHUIA MEXIY MOHATUAMH, (DOPMYIHPOBATH OINPEACIICHUS MOHATHI, YCTAaHABIMBATh CYIIECTBEHHBIN
pU3HAK KJIaCCU(PUKAIIUU, OCHOBAHUS JIJIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOIUMOTI0 aHAIIN3a;

BOCIIPHHMMATh,  (OPMYJIHpPOBAaTh U  MPeoOpa3OBBIBATh  CYXKACHUS:  YTBEpAMTEIbHBIE U
OTpHULaTelIbHbIE, eAMHIYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOpEYMs B (hakTax, MAHHBIX,
HAOMIOJIEHUSIX W YTBEPXKIEHUSX, IMpenjaratb KPUTEPUU [UIsl BBIABICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUL;

Jenatb BBIBOJBI C  HMCIOJIB30BAHMEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX M  HMHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOATEIBHO JIOKA3aTeIbCTBA MATEMATHMYECKUX VYTBEPXKACHUN (NpsAMBbIE U OT
IPOTHBHOTO), BBICTPAaWBaTh apPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEpPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BHIBOJbI;

BbIOMpaTh croco0 penieHus ydeOHOW 3ajauM (CpaBHMBAaTh HECKOJIBKO BapUAHTOB pELIEHUS,
BbIOMpaTh HanOoJee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckne 1eiCTBUSA:

MCIIOJIb30BaTh BOMPOCH KaK MCCIEI0BATENbCKIUIT MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOMPOCHI,
buKcupyomue IpoTUBOpedre, NpodaeMy, YCTaHABIUBATh MCKOMOE M JaHHOE, (OpPMHUPOBATH TUIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

IIPOBOAMTH CAMOCTOSITEJIbHO CIUIAHWPOBAHHBIM HKCIEPUMEHT, MCCIEIO0BAaHUE 110 YCTAHOBJICHUIO
OCOOCHHOCTEl MaTeMaTU4ecKoro OObEeKTa, SBIEHUS, NpOIecca, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

CaMoOCTOSITeNIbHO  (OpMyITUPOBaTh 0000IIEHUST W BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, MHCCJIENOBAaHUS, OLEHUBAaTh JIOCTOBEPHOCTh IIOJYYEHHBIX pE3YyJlbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE DAa3BUTHE IMPOLECCAa, a TAKXKE BBIABUTATh MPEINOJOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmanmeii:

BBISBJIATH AepUIMTH HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BONPOC U JJISl pPelIeHUs
3a/1a4i;

BbIOMpaTh WH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMUHBIX TUIIOB, aHAIM3HPOBATh, CHCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATh UH(POPMALINIO PA3TUYHBIX BUJOB U (DOPM IMpEICTaBICHMUS;

CTPYKTYpUpOBaTh HHGPOpPMAIMIO, MPEACTaBIATh €€ B pa3NuyHbIX (opMax, HITIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHHBepCcAJIbHbIE YUeOHbIe TelcTBUS

Oo0menue:

BOCTIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSMHU U IENSMHU OOIIEHUS,
SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOIO TO‘—IKy 3peHI/I$I B YCTHI)IX N IIMCBMEHHBIX TCEKCTaX, AaBaThb
MOSICHEHHUS 10 XO/1y PEIICHHs 3a/1a4l, KOMMEHTHUPOBATh MOyUYEeHHBIH Pe3yabTaT;

B XOJIc 0OCYXJIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI, MPOOJIEMBI, pelraeMoi
3a/1a4y¥, BRICKA3bIBATh UJICH, HAIICJIICHHBIE Ha TIOUCK PEIICHHUS, COTIOCTABIIATH CBOU CYXKJCHHS C CYKICHUSIMU
JIpYTUX YYacTHHUKOB JHajiora, OOHApY)KHWBAaTh pPA3IMYUE U CXOACTBO MO3HMLMNA, B KOPPEKTHOM Qopme
dbopMyITHUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

HpeI[CTaBJ'ISITB peSYJ'H)TaTBI peIHeHI/ISI 3a1a4u, BKCHepI/IMeHTa, HUCCIICAOBaHUA, HpOCKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BHICTYIUIGHHS C Y4E€TOM 3aqad MPE3CHTAllMd U OCOOCHHOCTEH
ayJIUTOPHUH.



PerynsiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranu3amnus:

COCTaBIISITh TUIAH, allTOPUTM PEIICHUsS 3a7aud, BBIOUPATH CIOCOO PEIIeHUs C YIETOM HMEIOIIUXCS
pPECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUpPOBaTh M KOPPEKTHPOBATh BapUaHThl PEUICHHUH ¢
y4€TOM HOBOU HH(OPMAITHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HAaBBIKAMU I103HABATEIbHON peQIEKCHH KaK OCO3HAHMSA COBEPLIAEMBIX JEHCTBHHA H
MBICTTUTENIbHBIX MPOILIECCOB, UX PE3Yy/IbTATOB, BIAJETh CIIOCOOAMU CAMOIPOBEPKHU, CAMOKOHTPOJIS Ipoliecca
U pe3y/bTaTa PeleHUs] MaTEMAaTUYECKON 3a/1auH;

peBUIETh TPYTHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH P PEIICHUU 3aJja4l, BHOCUTh KOPPEKTHBHI B
JIESITENIbBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAWJICHHBIX OIIMOOK, BBIBICHHBIX TPYAHOCTEMH;

OLICHUBATh COOTBETCTBHUE pe3yJbTaTa ILENU U YCIOBHUSAM, OOBICHATH MPUYUHBI JOCTHUIKCHUS WU
HEJIOCTHKECHHUS PE3YJIbTAaTOB ACATEIbHOCTH, HAXOJUTh OIIUOKY, aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

MOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W MHIUBUIYAJIILHOW PabOThI MpU PEIICHUU
yueOHBIX 3a/ay, MPUHUMAThH 1IeJIb COBMECTHOM JAESTEeIbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOM
paboThl, pacipeensaTh BUIAbI padoT, 10roBapuBaThCs, 00CYXKIaTh MPOIIECC U PE3YNIbTAT pabOThI, 0000IIATH
MHEHUS HECKOJIbKHX JIIOJICH;

y4acTBOBATh B TPYMIOBBIX (opMax paboThl (00CYkIeHUsI, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMBI» U
WHBIE), BBITIOJIHATH CBOIO YacTh padOThl U KOOPIAWHUPOBATH CBOU JCUCTBUS C APYTMMHU YJICHAMH KOMaH/BbI,
OLICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM y4aCTHUKAMHU
B3aMMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

K konny 10 kinacca o0yyaronuiicss Hay4uTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMM IIOHATHUSMU CTEPEOMETPUM IPH PEIICHUU 334ad U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKICHUM;

® [IPUMEHATH AKCUOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX MPU PEIIEHUN T'€OMETPUUECKHX 3a]a4;

e kjaccu(uUUpOBaTh B3aUMHOE pAaclOJIOKEHHE TPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e cBOOOJHO OMEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMHU B IIPOCTPAHCTBE: MEXKIY MPSIMBIMU B
IIPOCTPAHCTBE, MEX]Y MPSAMOM U MIOCKOCTBIO;

e cBOOOJIHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e cBOOOJHO pacro3HaBaTh OCHOBHBIE BUJbl MHOIOIPAaHHUKOB (IIpU3Ma, MHUpaMua, NpsSIMOYTOIbHBINA
napajuienenunes, kyo);

e Kjaccu(uUIUpoOBaTh MHOIOIPAHHHUKH, BEIOMPAs OCHOBaHUS JJIs K1acCU (UKL,

e cBOOOJIHO ONEPUPOBATH MOHATUSIMHM, CBI3aHHBIMHU C CEUEHHEM MHOT'OI'PAaHHUKOB IIOCKOCTBIO;

e BBHIMOJHATH NapajjielibHOE, IEHTPAJbHOE U OPTOrOHAJIBHOE MPOEKTUpOBaHME (UTYp Ha
IUIOCKOCTB, BBIIOJIHATH N300paXkeHUs (PUTyp Ha MIOCKOCTH;

® CTPOUTH CEYEHHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJIaMH, BBINOJHATH (BBIHOCHBIE) IMJIOCKHE
YepTek M U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHHU3Y;

®  BBIYMCIIATH IUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIPHU3Ma, MUPAMH/Ia), TEOMETPUUECKUX Tell
C IpUMeHeHueM GpopMyIt;

e CcBOOOJHO OINEPUPOBATH MOHATHSAMM: CHUMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCb M IUIOCKOCTb
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI;

e CBOOOJHO ONEpUPOBATH TMOHATHUAMHU, COOTBETCTBYIOUIMMHM BEKTOpaM U KOOpAMHATaM B
IIPOCTPAHCTBE;

e  BBINOJIHATH JCUCTBUS HAJl BEKTOPaMU;



pelaTh 3aa4l Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUIN 1 HaXO0XKICHHE TeOMETPHUUECKHUX
BEJIMYMH, IPUMEHSSI U3BECTHBIE METO/bI MPU PEUICHUH MAaTeMaTU4YeCKUX 3a/lad MOBBIIIEHHOTO U
BBICOKOI'O YPOBHS CII0)KHOCTH;

MPUMEHSTh MPOCTEHIINE MPOrpaMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBbI
IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ay;

U3BJICKaTh, IPEOOpPa30OBBIBATH M HHTEPIPETHPOBATH HWHPOPMALKMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, npeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKaX;

MPUMEHATh TOJYyYEHHbIE 3HAHHMS HaA TMPaKTUKE: CPAaBHUBATh M AaHAJIU3UPOBATh pPEAJIbHbBIC
CUTyallud, MPUMEHSITh H3Y4YCHHbIC MOHSATHUS B TMPOLIECCE MOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMpOBaHHON MPOOJIEMBbl, MOAEIUPOBATH pEajbHbIE CHUTYallMd Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C MCIIOIb30BAHMEM TIE€OMETPUYECKUX IOHSITUH U TEOpEM,
anmapara anreOpsbl, pemaTh NPaKTUYECKUEe 3aJjaul, CBA3aHHbBIE C HAXOXKICHUEM I'€OMETPUUYECKUX
BEJINYUH;

UMETh MpPEJCTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUM KaK COCTaBHOM YacTu
dbyHIaMeHTa pa3BUTUS TEXHOJIOTHIA.

K konny 11 kiacca oOyuaromuiicss Hay4uTcs:

CBOOOJHO ONEpPUPOBATh IOHATUSAMH, CBA3aHHBIMU C IWIMHAPUYECKOW, KOHMYECKOW U
ceprudeckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

OTIEPHPOBATH TOHATHIMHU, CBSI3aHHBIMH C TEJIAMH BpAIIEHUS: HUJIMHIPOM, KOHYCOM, cepoil u
1apoM;

pacrio3HaBaTh Teja BpallleHus (LWIMHAP, KOHYC, cdepa U 1map) U 0ObACHATh CIIOCOObI NOTYYEHUS
TEJ BPAIlCHHUS;

KJIacCU(UITUPOBATh B3aUMHOE PACIIOJIOKEHHUE CPEePhI U TNIOCKOCTH;

BBIYUCIIATh BEJMYMHBI AJIIEMEHTOB MHOTOTPDAaHHMKOB M TeJ BpalleHUs, OOBEMBI M IJIOIAIN
IOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALEHUS, TEOMETPUUYECKUX TeJ C IPUMEHEHHEM (OpMYyII;
CBOOOZHO ONEpUpPOBaTh IOHATHUAMM, CBSI3AaHHBIMU C KOMOMHALMSIMM TeJl BpalleHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cepy U ONHCaHHBIA OKoOJO cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK HJIU TEJIO BPAIICHHUS;

BBIYHUCIISITH COOTHOIICHHS MEX/Y TUIOIIAASIMUA TOBEPXHOCTEH 1 00BbEMaMu TOAOOHBIX TEIT;
n300paxaTb H3ydaeMble (UIYpbI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUSI TEJ BPALLCHUS;
U3BJIEKaTh, MHTEPIPETUPOBaTh M INPeoOpa3oBbIBaTh HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALMU HaJl BEKTOpaMH;

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

pelaTe T€OMETPUYECKHE 3a7aud Ha BBIYUCIICHHE YIVIOB MEXAY NPAMBIMH M IUIOCKOCTSIMH,
BBIUMCJICHUE PACCTOSSHUM OT TOYKM JO0 IUIOCKOCTH, B I€JIOM, HAa IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia NPU PELICHUH;

CBOOOJIHO ONIEpUPOBaTh MOHATHIMHU, CBA3aHHBIMU C JBM)KEHHEM B IPOCTPAHCTBE, 3HATh CBOMCTBA
JBHKCHUI;

BBIMOJHATh M300pa)KEHUST MHOTOTPAHHMKOB W TeNl BpPAILEHUS MpHU MapaJICIbHOM IEepeHoce,
LHEHTPAIbHOW CUMMETPUM, 3€PKaJIbHOM CHMMETPUH, TIPU IOBOPOTE BOKPYI  IPSAMOH,
npeoOpa3oBaHus MOA00NUS;

CTPOUTh CEYEHHMsS] MHOTOTPAHHHUKOB M TeJl BpALICHHs: CEUYEHMs IWIMHApA (MapajuiebHO U
NEePIEeHIUKYIIPHO OCH), CEeYeHMs] KOoHyca (TapajielbHble OCHOBAHHMIO U MPOXOSIINE uepe3
BEpIINHY), CEUEHHs 11apa;

UCIIONIb30BAaTh  METOJbl INOCTPOEHUS  CEUYEHHUH: METOJ CIIeJIOB, METOJl BHYTPEHHEro
IIPOEKTUPOBAHHUS, METO]] IEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;
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MPUMEHSTh reoMeTprueckue (akThl ISl PEIICHUs CTePEOMETPUYECKUX 3a]ay, IPeanoararonx
HECKOJIBKO IIaroB peuIeHHs], €CIH YCIOBUS MPUMEHEHHUS 33a/IaHbl B IBHOM U HEIBHOU (hopMme;
pelaTh 3aa4M Ha JOKa3aTebCTBO MATEMAaTUYECKUX OTHOLIEHUM U HaXOXAEHUE FEOMETPUUECKUX
BEJIMYUH;

MIPUMEHSATH MIPOTPAMMHBIE CPEJICTBA U 3IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN
CTEPEOMETPUYECKUX 3a]1a4;

NIPUMEHATHh TOJYyYEHHbIE 3HAHUS Ha IPAKTHKE: CpPaBHMBATh, AHAJIU3UPOBAaTh MU OLIEHUBATh
peanbHble CUTYyallMH, IPUMEHITh U3yYEHHBIC MOHATHS, TEOPEMBI, CBOMCTBA B MpOLECCE MOUCKA
peLIeHUs MaTeMaTH4YeCKH C(HOPMYITHMPOBAHHOM MTPOOIEMBI, MOICTHPOBATH PEATbHbBIC CUTYAI[MH HA
A3bIKE TEOMETPUH, HCCIEAOBATh ITOCTPOECHHBIE MOJEIHA C MCHOJb30BAaHUEM TI'E€OMETPUYECKHUX
NOHATUM M TeopeM, ammapara aireOpbl, pemarh NpPaKTUYeCKUe 3a7ayd, CBSA3aHHBIE C
HAaXO0KJIEHUEM F€OMETPUYECKUX BEJINYMH;

UMETh NPEJCTaBICHUs OO0 OCHOBHBIX JTamax pa3BUTHUS TIE€OMETPUM KaK COCTaBHOM YacTu
dyHaamMeHTa pa3BUTHS TEXHOJIOTHIA.
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TEMATHUYECKOE IINTAHUPOBAHHUE
JlesaTenbHOCTh yUUTENs C yUeTOM pabodell mporpaMMbl BOCIIUTAHUS:

® YCTAaHOBJICHHE JOBEPHUTEIBHBIX OTHOIICHWH MEXIy YYUTEIIEM U €ro Yy4YeHHKaMH, CIOCOOCTBYIOIIUX IO3UTHBHOMY BOCHPHUSATHIO
y4yaluMucs TpeOOBaHMN M NPOChO yduTelNs, MPHUBICYEHUIO MX BHHMMaHHUS K OOCyXJaeMoW Ha ypoke HH(POpPMAlMH, aKTUBU3ALUHM UX
IIO3HABATEJILHOMN IEATENbHOCTH;

e 100yX/JIEeHUE IIKOJIBHUKOB COONIOAATh Ha YpOKE OOIIENpPUHSATHIE HOPMBI MOBEACHUS, MpaBUiia OOIIEHHUS CO CTApIIUMH (YUUTEISIMH) U
CBEPCTHUKAMH (ILKOJIbHUKAMH), IPUHIMIBI Y4€OHON TUCIMITIIMHBI U CAaMOOPTaHU3alHY;

e [pUBJICUYCHHE BHUMAHHS IIKOJHHUKOB K IEGHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypOKax sIBICHHM, OpraHu3aIys uX paboThl ¢ MoJy4yaeMoil Ha
YpOKE COLMAIBHO 3HAYMMOW MH(POpPManuell — WHUIMHPOBAaHUE ee OOCYXKIEHHS, BHICKA3bIBAHHUS YUYAIIMMHUCS CBOETO MHEHHUS IO €€ IOBOY,
BbIPAOOTKH CBOETO K HEll OTHOLICHUS;

® CIIOJIb30BAHME BOCHUTATEIbHBIX BO3MOXKHOCTEM coaepkKaHMs Y4eOHOro IpeiMera 4epe3 JEMOHCTpalMio JETAM [PUMEPOB
OTBETCTBEHHOTO, I'PAXKIAHCKOTO MOBEJICHHS, IPOSBICHUS YEJIOBEKOIIO0US M T00POCEpACYHOCTH, Yepe3 Mo00p COOTBETCTBYIOIIUX TEKCTOB JUIS
YTEHUS, 33/1a4 JUIs PEUICHHUs, IPOOIEMHBIX CUTYalli It 00CYKICHUS B KJIacce;

® TPHUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX ()OPM pabOTHI YHAIIHXCS: HHTEIUIEKTYaIbHBIX UTP, CTAMYJIHPYIONIMX TTO3HABATEILHYIO MOTHBAITUIO
MIKOJBHHUKOB; ITUAAKTUYECKOTO TeaTpa, TJe NMOJYYCHHBIE Ha YPOKE 3HAHUs OOBITPBHIBAIOTCS B TE€ATPAIbHBIX IMOCTAHOBKAX; JUCKYCCHUH, KOTOpPHIE
JIAI0T yJalnuMcsi BO3MOKHOCTh MPUOOPECTH OMBIT BEIECHUS KOHCTPYKTUBHOTO JIMajora; rpynnoBoi paOoTsl WM paboThl B Mapax, KOTOpbIE y4yaT
MIKOJIbHUKOB KOMaHHOM paboTe U B3aUMOJICHCTBUIO C IPYTUMH JI€ThMH;

e BKIIOYEHHE B YPOK HIPOBBIX IPOLELYpP, KOTOPHIE ITOMOTAOT MOIAEPKATh MOTHBALMIO JI€TE€H K IOJYyYEHHUIO 3HAHUM, HAIAKUBAHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLIEHHUH B KJIacce, IOMOTal0T YCTaHOBJICHUIO 100OpoKenaTeaIbHOU aTMoc(hephl BO BpeMsl YpOKa;

e opraHuzanus ImedcTBa MOTUBUPOBAHHBIX M OSPYAMPOBAHHBIX YyYalllUXCs HaJ UX HEYCHEBAIOUIMMU OJHOKJIACCHUKAMM, JaroIlero
LIKOJIbHUKAM COLMAJIbHO 3HAYMMBIN OIBIT COTPYIHUYECTBA U B3aUMHOMN IIOMOIIH;

¢ VHUIUUPOBAHUE M MOJACPKKA MCCIEHOBATEIbCKON JACATEIBHOCTH IIKOJIBHUKOB B paMKaX peald3alud UMU WHIUBULYAIBHBIX WU
IPYIIOBBIX HCCIEA0BATEIbCKUX MPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOKHOCTh MPHOOPECTH HABBIK CAMOCTOSITEIBHOIO PEIICHUS TEOPETUUECKON
po0JieMbl, HaBBIK F€HEPUPOBAHUA U OGOPMIIEHHS] COOCTBEHHBIX MJIEH, HABBIK YBaXXUTEIHbHOTO OTHOUIEHHS K UY)XUM HAEsIM, OOPMIIEHHBIM B
paboTax Ipyrux ucciefoBaresei, HaBbIK MyOJIMYHOTO BRICTYIUIEHUS TIepe]] ayAUTOPHEN, apryMEHTHPOBAHUSI U OTCTauBaHUsI CBOEH TOUKHU 3pEHUS.
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10 KIIACC

Ne HaumenoBanue KoJsinyecTBo 4yacoB Buabl gesiteJibHOCTH Buapbi, yieKTPOoH = JleATeJbHOCTH
n/m  pasgenoB M TeM Bcero Kontpoa IIpakTnue (phopmbI HbIE yuHuTeIs ©
NPOrpamMmbl BHBIE CKHe KOHTpoJsia  (undpos yyeTom
padoThbI padoThbI bie) NporpamMmMbl
o0pa3oBa BOCIIMTAHUS
TeJbHbIE LIKOJIbI
pecypcsl
1 Beenenue B 23 1 Ornpenenars IOCKOCTh Kak ¢urypy, B IIpoBepou @ POIII -yYCTaHOBJICHUE
CTEPEOMETPHIO KOTOPOW BBIMIOJIHSIETCS TUIAHUMETPHUSL. = HbIE https://res  moBepuTEIbHBIX
Henatp  mpocTelme  JIOTUYECKHE PaOOTHI h.edu.ru OTHOIICHHUI
BBIBOJIbl U3 AKCMOMATHUKH IUIOCKOCTH. Y CTHBIN bubnnore | mexnay
[IpuBoguTe  IpUMEPBI  peEalbHBIX OIpPOC. ka [IOK [1€1arorM4eCKUM
00beKkTOB, wuaeanm3anueir Kkortopeix Kontpoms — https://m.e  paboTHHKOM u
SIBJISIIOTCS AKCHOMBI TCOMCTPHMH. | Has dsoo.ru oOyuaromumucs,
W3ydarh, mpuMEHSATh  NPUHIMNBL  pabdoTa. OTKpBITBI | CIIOCOOCTBYIOLIUX
IIOCTpOoeHns cedyeHuil. Mcnons3oBarh i 6aHK IIO3UTUBHOMY
U1l TIOCTPOEHMSI CEUEHHUU METOJ 3a1aHUI BOCITPUSTHIO
CIIEN0B, METOT BHYTPEHHETO EI'D oOyJarouuMucs
NPOCKTUPOBAHUS, METOJ IepeHoca http://fipi.r = TpeGoBanwmit u
CeKylIen TUIOCKOCTH. Pemats u/content/ mpocwO
CTEPEOMETPUYECKUE 3a/1auu: Ha otkrytyy-  memarormueckoro
ompejiciecHue  BHJA  CCUCHHS U bank- paboTHUKA,
HaxO0XJICHUE €ro MJI0ILA]IH. zadaniy- NPUBJICYCHUIO HX
AxTyanu3upoBath (aKThl U METObI ege BHUMAaHUS K
IJIAHUMETPUH, PEJIEBAaHTHbIE TEME, oOcyxmaemMoii  Ha
MPOBOJIUTh aHAJIOTHH. lcmomp30BaTh ypoOKe
IMpU PELICHUH 3aJad  Cleaylolue uH(pOopMaIuy,
MJIaHUMETPUIECKHEe (DAKThl U METOJBI: AKTHBU3AINH
Teopembl Qaneca 51 0 ITI03HABATEJIbHOU
MIPOTIOPITUOHATBHBIX OTpEe3Kax. JeSITeNIbHOCTH ;-
AJNTOpUTM JieTIeHusT OTpe3ka Ha N no0yxieHue
paBHbIX dyacted. Teopema Menenas. oOydJaronuxcs
PaBHOOE1peHHBIIH TPEYTrOJIbHHUK. co0uro1aTh Ha
PaBHOCTOpOHHUI YpOKe

12
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TpeyroyibHUK. [ [pAMOyroabHbIit
TpeyrojibHuK.  CBOWMCTBO  CcpeaHeu
JUHUM  TpeyrojibHUKa.  CBOMCTBO
OUCCeKTpUCHl  yIJa  TpPEyrojbHHKA.
CBolicTBO  MeauaH  TPEYroJbHUKA.
[Tpu3Haku noaoOUs TPEYroJIbHUKOB.
[Tonyuats IIPEJICTaBICHUS 00
OCHOBHBIX 3Talax pa3BUTHsI FTEOMETPUHI
KaK COCTaBHOW Yactu (QyHIaMEeHTa
Pa3BUTHSI TEXHOJIOT Ul

Bzaumnuoe
pacmoiokKeHNe
MPSMBIX B
MIPOCTPAHCTBE

Knaccudumnuposats B3aMMHOE
pacnosoxeHue MPSIMBIX B
MIPOCTPAHCTBE, WLTIOCTPUPYS

PUCYHKaMHU U TPUBOJAS IMPUMEPHI U3
peasbHOM *uU3HU.J[0Ka3bIBaTh TEOPEMY
O CYILECTBOBAaHUU M €IUHCTBEHHOCTHU
napauleibHON TPSMON, MPOXOISIIEH
yepe3 TOYKY IPOCTPAHCTBA U HE
JeXalled Ha Ipyrou NnpsMou; JIEMMY O
nepeceyeHu IJIOCKOCTH JIBYMSI
NapaJuIeIbHBIMU MIPSIMBIMU; TEOPEMY O
TpEX napajuIeIbHbIX MPSIMBIX.
Jloka3pIBaTh IIPU3HAK
CKPEIIHBAIOIINXCS MPSMBIX, TEOPEMY O
CKPEIIHBAIOIINXCS IPSIMBIX.
Jloka3piBaTh TEOpEMY O paBEHCTBE
YIJIOB c COHAIIpaBJICHHBIMU
CTOPOHAMH. OOBACHATD, 4TO
Ha3bIBACTCS napasuieIbHbIM u
LEHTPAJIbHBIM IPOEKTUPOBAHUEM U KaK
BBITIOJHSETCSI MPOEKTHpOBaHUE (HUTyp
Ha IUIOCKOCTh. JloKa3bIBaTh CBOMCTBA
NapajuIeaIbHOTO MPOEKTUPOBAHHUS.
N300paxkatsb B napauIeaIbHON
IIPOEKIIMA  Pa3Hble T'€OMETPUYECKUE

IIposepo
YHBIC
paboTHI.
YcrHbIit
orpoc.
KonTpon
bHas
pabora.

POIII
https://res
h.edu.ru
bubnuore
ka [JOK
https://m.e
dsoo.ru
OTKpBIT
BIF OaHK
3aJaHIH
EI'D
http://fipi
.ru/conte
nt/otkryt
yy-bank-
zadaniy-
ege

OOIIETTPUHSATHIC

HOPMBI
MTOBEJICHUS,
npaBuja OOIECHUS
co CTapIINMHU
(Te1aroru4eCKuMH
paboTHUKaMU) U
cBepcTHUKaMH(00
YYAOIIUMHUCSH),
IPHHIIAIIBI
yaeOHOMU
JUCITUTLTAHBI u
caMOOpraHu3aIlnu;
- IIPUBJICYCHHE
BHHMaHUS
oOydaromuxcsi K
IIEHHOCTHOMY
aCTIeKTy
M3y9aeMbIX Ha

ypOKax  sIBJIICHHH,
OpraHM3anus  ux
paboTHI c
Mmojay4yaemMo  Ha
YPOKE COLIMAJIBHO
3HAYMMOU
uHpopmanuei —
WHUIUUPOBaHUE
ee  OoOCyXIeHHS,
BBICKa3bIBAaHUS
o0yJarmuMucs
CBOETr0 MHEHHS IO
ee MOBOLY,
BBIPaOOTKH CBOETO
K HEH

OTHOLICHHS,
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¢urypel. Pemarp crepeomerpuueckue
3a7a4d  HAa  JIOKAa3aTelbCTBO U

UCCIIE0BAHUE, CBSI3aHHbIE c
pacnoIoKEeHUEM MPSAMBIX B
MPOCTPAHCTBE. [IpoBonuth

JO0Ka3aTCJIbHBIC PacCCyXICHHUA IIpu
pemiCHUN reoOMCTPHUICCKUX 3aaad,

CBSI3aHHBIX co B3alMHBIM
PacIoJIOKCHHUEM MPpsAMBIX B
MIPOCTPAHCTBE. CpaBHUBATB,
AHAJIM3UPOBATH n OLCHUBATH
VTBEPXKACHHUSI C IIEJIbI0  BBISBICHUS
JIOTUYECKHU KOPPEKTHBIX "
HEKOPPEKTHBIX paccyXIeHUN.
MogaenupoBaTh peajbHbIE CHUTYalHH,
CBSI3aHHbIC co B3aMMHBIM
PacIioJIOKCHHUEM IMPAMBIX B

IPOCTPAHCTBE, HA S3bIKE T€OMETPHUU.
HccnenoBaTh MOCTPOCHHBIE MOJETH C
UCIIOJIb30BaHUEM reOMETPUUECKUX
MOHATUN U TEOpEM, armapara aiareopsl,
mupoBelx  pecypcoB.  [lomyuatsb
NpeJCTaBIeHHEe O  IIEHTPAJIHHOM
IPOEKTUPOBAHUU U 00 MCTOPUM PabOT
10 TEOPUH IIEPCIEKTUBEI

[TapamtensHOCT
b IIPSMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

9

KnaccudumupoBarts B3aHMHOE
pacnoioKeHUe NPsIMON U TJIIOCKOCTH B
MIPOCTPAHCTBE, MIPUBOS

COOTBETCTBYIOLINE IIPUMEPBI u3
peanbHOM  kHM3HU. DPOpPMyIHpPOBATH
OIIpEEICHUE TapaJUICIbHBIX NIPSIMOU U
IUIOCKOCTH. /JlOKa3pIBaTh MNpPU3HAK O

ITposepo
YHBIS
paboTHI.
YcrHbIM
ompoc.

POII
https://res
h.edu.ru
Bubmnuore
ka [IOK
https://m.e
dsoo.ru

- HCIIOJIb30BaHUE
BOCITUTATEIBHBIX
BO3MOXHOCTEN
COJIepKaHUs
y4eOHOTO
npeaMera  4epes
JIEMOHCTPAIIHIO
oOydJaromuMmces
IPUMEPOB
OTBETCTBEHHOTO,
IPaXTaHCKOTO
TIOBEJICHHS,
MIPOSIBIICHUS
YEJIOBEKOIIOOUs U
no00pocepIedHoCT
U, 4Yepe3 mnoadoop
COOTBETCTBYIOIINX
TEKCTOB TUIS
YTCHMSI, 3a7a49 JUIs
peleHus,
POOJIEMHBIX
CUTYyalHi TS
o0cyxaeHus B
KJ1acce;

- NPUMCHCHHE Ha
ypoke
WHTEPAKTHBHBIX
¢dopm paboThl C
00yJaroIMMuCs:
HUHTEIIEKTYaIbHBI
X urp,
CTUMYJTHPYIOIIHX
MTO3HABATEIHHYIO
MOTHBAIIHIO
00ydJaromuxcs;

14
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NapaJuIeIbHOCTH MPSIMON U IJIIOCKOCTH; OTKpBIT
CBOICTBa MNapajuIeIbHOCTH MPSIMON U bl OaHK
IIJIOCKOCTH. Pewats 3a1aHUI
CTEPEOMETPUUECKHUE 3a7a41 EI'D
BBIYHMCIICHUSI M JIOKA3aTellbCTBO, http://fipi
CBSI3aHHbIE c [apajyieIbHOCTBIO .ru/conte
IPSMBIX u IUIOCKOCTEH B nt/otkryt
npocTpaHcTBe. Pemath npakTHueckue yy-bank-
3aJaud Ha IIOCTPOCHHE CEUeHW Ha zadaniy-
yepTeKax TeTpa’ipa U ege
MapaJUIeIETTATIEAA. Pemars
CTepeoMeTpUYECcKre 3ajauy,
CBSA3aHHBIE C IIOCTPOEHUEM CEUEHUM
IVIOCKOCTBIO. IIpoBOIUTH JIOrHuYecKu
KOPPEKTHbIE JI0Ka3aTeJIbHbIE
paccyxIeHUs npu peleHnu
reOMETPUYECKUX 3aJady CBSI3aHHBIX C
napaieIbHOCTBIO IUIOCKOCTEM.
CpaBHuBaTh u aHAJIN3UPOBATh
peanbHble CUTYallMH, CBSI3aHHBIE C
[apaJuIeIbHOCTBIO psAIMOM U
IJIOCKOCTH B IIPOCTPAHCTBE;
MOJIEJIMPOBaTh peajbHbIE CHUTYallUH,
CBSI3aHHbIE c HapajieIbHOCTBIO
MPSMOM M TJIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPHH
[epnienauxynsp 25 AKTyanu3upoBaTb (aKTbl U METOJbI POIII
HOCTb NPSIMBIX U IUIAHUMETPUH,  PEJIEBAaHTHBIE  TEME, https://res
TUTOCKOCTEH B NIPOBOJUTH aHaoruu. GopMyIupoBaTh h.edu.ru
IIPOCTPAHCTBE OTIpeieIeHus: NEePIIEeHANKYIISIPHBIX bubnuore
IIPSAMBIX B IPOCTPAHCTBE; ONPEACIICHHUE ka [IOK
psSMOii, NepIeHNKYIIPHON K https://m.e
IIOCKOCTH. JlOKa3pIBaTh: JIEMMY O dsoo.ru
NEepIEHAUKYISIPHOCTH JBYX OTKpBITHI
MapauleibHbIX MPSIMBIX K TpETbeu i OaHK

JIIMCKYCCHUH,
KOTOpBIC JAr0T
oOyJaromumcst
BO3MOXHOCTb
npuoOpecTu OmBIT
BEJICHUS

KOHCTPYKTHUBHOT'O
JI1aJIora;
IPYIIIOBON
paboThI WIn
paboTel B mapax,
KOTOpbIE y4ar
KOMaHAHOMN
pabote
VB3aUMOJICICTBHIO
c JpyTUMHU
J€TbMU;-

BKIIIOUEHUE B YPOK
UTPOBBIX
npouenyp,
KOTOpBIC
MOMOTal0T
MOJIIEPIKATh
MOTHBAIIHIO
oOydJarommuxcsi K
MOJTyYEHUIO
3HAHWM,
HAJTOKUBAHUIO
TTO3UTHUBHBIX
MEXITNIHOCTHBIX
OTHOIIICHUHU B
KJIacce, TOMOTAI0T
YCTaHOBJICHHUIO
T00poXKeNaTeTbHO
i armocdepbr BO
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NpSIMOH; TEOPEMBI O CBSI3U MEXIY
MapaJUIEIbHOCTBIO IPSAMBIX M HX
NEPIEHIUKYJIIPHOCTBIO K IUIOCKOCTH.
Jloka3blBaTh: TEOpPEMY, BBIPAKAIOIILYIO
IIPU3HAK NEPIEHIUKYJIIPHOCTH
IpsAMOM M IUIOCKOCTH; TEOPEMY O
CYLIECTBOBAaHUM U €IUHCTBEHHOCTHU
NPAMOM, MPOXOISIICH yepe3 JTaHHYIO
TOYKY W NEPIECHIUKYIAPHON K JaHHOU
IocKocTH.  M300pakaTh  B3aMMHO
HEePIEeHIUKYIIIPHbIE IPSIMYIO u
IJI0CKOCTh. POPMYIMPOBATH CBOKWCTBO
NEPIEeHIUKYJIApa IO OTHOILEHUIO K
mockoctu. [lonyyaTs mpenacraBieHue
O 3HAUEHUM NEpHEHIUKYJIIpa Ul
Ipyrux obnacteit Hayku (pu3uka,
HHEPreTHKA, JIa3epHbIE TEXHOJIOTUH), B
peabHON KU3HU (TexHHKa,
OKpYyXKaroIas 00CTaHOBKa).
Jloka3pIBaTh yTBEPXKIEHHUS, CBSI3aHHBIC
C TIPOEKUHMEN MPSIMOM Ha IIOCKOCTb,
HENEPIEHIUKYIIAPHYIO K 3TOH MPSIMON.
Jloka3siBaTh ~ TEOpeMy O  TpéX

HepIeHIuKyIspax u TEopeMy
00paTHyO0 Teopeme 0 TPEX
HepreHINKYIpax. [Tony4ats
npejcTaBieHue 00 OpTOrOHAIBHOM
POEKTHUPOBAHUHU. Jloka3bIBaTh

TEOpeEMy O TMpPOEKIHWH TOYKH Ha
npsaMyro. Pemarte crepeoMerpuyeckue
3aJa4H, CBSI3aHHBIE c
NEPIEHAUKYIIAPHOCTBIO  MPSIMOM U
IUIOCKOCTH.  Pemate  mpuKiIagHbIe
3a/1a4d, CBS3aHHBIE C HAXO0XKJICHUEM
TEOMETPUYECKUX BeIWYMH. Pemarts

3aJaHuH
ETD
http://fipi.r
u/content/
otkrytyy-
bank-
zadaniy-
ege

BpeMs ypOKa;-
OpraHu3aIus
medcra
MOTHUBHPOBAHHBIX
U DPYIAUPOBAHHBIX
o0ydJaronuxcs: HaJl
ux
HEYCIEeBAIOIIUMU
OJTHOKJIAaCCHUKAMH
, JIalOIero UM
COIMATILHO
3HAYUMBI  OIBIT
COTPYJIHUYECTBA H
B3aWMHOM
TIOMOIIIH;-
UHUIIUUPOBAHUE U
MOJIICPIKKA
UCCIIEIOBATEIHCKO
U JIeITeIbHOCTU
oOydaromuxcsi B
pamKax
peanu3aluid  UMU
WHIMBUTyaJTbHBIX
U TPYMIOBBIX
WCCIIC/IOBATEITLCKU
X TIPOEKTOB, YTO
Jact
oOyJaromumcst
BO3MOYKHOCTh
npuobpectu
HaBBIKH
CaMOCTOSITETLHOTO
pelIeHus
TEOPETUYECKOMN
poOJIEMBI,
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Vel u
paccTostHus

16

CTEPEOMETPUYECKUE 3a/1ayu,
CBSI3aHHbBIC C IPUMEHEHHEM TEOPEMBI O
TPEX MEPHEHANKYIIAPAX, HAXO0XKICHUEM
pacCTOAHUMN, MOCTPOCHUEM MPOEKIUM.

CpaBHuBaTh u aHAJIN3UPOBATh
YTBEPKACHUSI C IIEJIbI0  BBISBIICHUS
JIOTUYECKU KOPPEKTHBIX u
HEKOPPEKTHBIX pacCyXaCHUIA.

AHaJII/I3I/IpOBaTB U MOJCIMPOBATH Ha
SA3BIKC TCOMETPHUH PCAJIbHBIC CUTYyalluU,
CBA3aHHBIC C MCPHCHIAUKYIAPHOCTBIO
HpHMOﬁ K IIIIOCKOCTH, HCCICOOBATH
MOCTPOCHHBLIC MOACIIM, B TOM YUCJIC U C
HCIIOJIb30BAHUEM allllapara aJ'IFe6pr

AKTyanusupoBaTb (aKTbl MU METOMAbI
IUIAHUMETPUM, PEJICBAaHTHBIE TEME,
IPOBOAUTH aHaJoruu. @OpMyIHpoOBaTh
ONpEEIIEHue  IBYTPaHHOIO  yIJIa.
Jloka3pIBaTh CBOWCTBO PaBEHCTBA BCEX
JUHENHBIX YIJIOB JIBYIPAaHHOTO YIJIa.
KnaccudunupoBaTe AByrpaHHbIE YIJIbI
3aBHCHUMOCTH OT MX I'pagyCHOM MeEpBbl.

dopMyIHpOBaTH omnpeaeieHue
B3alMHO MEPIEHIUKYISPHBIX
IJIOCKOCTEN. JlOKa3bIBaTh TEOpeEMY O
MpU3HAKE TMEPHEHAUKYISIPHOCTH IBYX

IIJIOCKOCTEM. ®opMyUpoBaTh
CJIEJICTBUE (u3 MIpU3HAKA) 0
NEPIEHIUKYIIPHOCTH IIJIOCKOCTH,

KOTOpasi TEpIEeHIUKYISIpHA MPAMOH,
0 KOTOpOM  IEPECEKAIoTCs  JBE
IIJIOCKOCTH, 9TU IIJIOCKOCTSIM.

IIposepo
YHbIE
paboTHI.
YcrHbI
orpoc.
KonTpon
bHas
pabora.

POIII
https://res
h.edu.ru
bubnuote
ka [{JOK
https://m.e
dsoo.ru
OTKpBITHI
1 OaHK
3aJJaHui
ETD
http://fipi.r
u/content/
otkrytyy-
bank-
zadaniy-
ege

TCHEpUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX
naeu,
YBaKUTEIBHOTO
OTHOIICHUS K
qYXKUM Uaesm,
0opOpMIICHHBIM B
paborax  apyrux
ucclieIoBaTenei,
HaBBIK
myOIMYHOTO
BBICTYIUICHUS
nepen
ayIUTOpHEN,
apryMeHTUPOBAHU
s W OTCTAauBaHUS
cBOEN TOYKHU
3peHHs.
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Jloka3plBaTh  yTBEPXKIEHHS O  €ro
CBOICTBAX; TEOPEMY MU CIEACTBHE W3
He€ O JHArOHAIIX IIPSIMOYIOJBHOIO
napajulieIenunea. Pemars
CTEPEOMETPUYECKUE 3aJauH,
CBA3aHHBIE C IEPHEHAMKYIIPHOCTh
OpSIMBIX M IUIOCKOCTEN, HCIOJb3Ys
IUIAaHUMETpUYECKUe (akTbl U METO[BI.
IIpoBOAMTH JIOTMYECKH KOPPEKTHBIE
JIOKa3aTeNIbHbIE  PACCYXKAEHUA  IpU
pElIEeHNH  TEeOMETPUYECKUX  3ajad,
CBA3aHHBIX C IEPHEHAUKYISIPHOCTHIO
IIJIOCKOCTEM. AHanu3upoBarh "
MOJIEJIMPOBaTh Ha SI3bIKE TE€OMETPUU
peasibHble CUTYyallUM, CBSI3aHHBIE C
NEPIEHIUKYJIAPHOCTBIO  NPSAMBIX U
IJIOCKOCTEM. HccnenoBath
IIOCTPOEHHBIE MOJIENIN, B TOM YHUCJIE U C
MCIIOJIb30BaHUEM arapara anreOpbl.
Pemars IIPUKJIaIHBIE 3a/1a4H,
CBSI3aHHbIE c HaXO0X/IEHUEM
reOMETPUUYECKUX BEINYUH

MHororpaHHuKu

7

PaGotatb c yueOHUKOM: 3aJaBaTh
BOIIPOCHI, JenaTh 3aMevaHus,
KOMMEHTapuHu. AHanuzupoBaTh
peleHne 3a1adu. PrcoBaTh BEITYKIIbIE
MHOTOT'PaHHUKH c 3aJJaHHBIMU
CBOWMCTBAMH; BOCCTAHABJIMBATH OOIIUI
BUJ BBHIIIYKJIOTO MHOTOTPaHHUKA 10
JBYM €ro mpoeknusMm. Jloka3plBaTh
CBOICTBA BBITYKJIOTO MHOTOTPAaHHUKA.
PucoBatp BBINyKIJIbIE MHOTOTPAHHUKH C
pa3HOW S3UIIEPOBON XapaKTEPUCTUKOW;
UCCIIEIOBaTh BO3MOKHOCTH TTOJTYUSHHS
pe3ynbTara npu BapbUPOBAaHNUHU

[Iposepo
YHBIE
paloThI.
YcrHbIi
orpoc.
KonTpon
bHas
pabora.

POIII
https://res
h.edu.ru
bubauore
ka [JOK
https://m.e
dsoo.ru
OTKpBITHI
1 OaHK
3aJaHuM
EI'D
http://fipi.r
u/content/

18
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JaHHBIX. Jloka3pIBath CBOMCTBA otkrytyy-
PaBUIBHBIX MHOTOIPAHHHKOB. bank-
[TnanupoBathb MOCTPOCHHE zadaniy-
IPaBUIbHBIX ~ MHOTOTPAHHUKOB  Ha ege
MOBEPXHOCTAX JIPYTHX TPABHIIBHBIX
MHOTI'OI'PaHHHMKOB
BekTops! B 12 Axtyanu3upoBath ¢aktel U Metonasl  [Iposepo  POIII
IPOCTPAHCTBE IUIAHUMETPUH, pEJICBAaHTHBIE TEME,  YHBIC https://res
npoBoauTh aHanoruu. OmnepupoBath = pabotel. | h.edu.ru
MOHATUSIMU: BEKTOpP Ha IJIOCKOCTU U B YcTHBIM | bubnumore
IPOCTPAHCTBE; KOMILIaHapHbIE =~ OIpPOC. ka [JOK
BeKTOpbl.  [IpuBOaMTHE  TpPUMEpPHI https://m.e
(GU3MYeCKUX  BEKTOPHBIX  BEJIUYUH. dsoo.ru
OcBamBaTh  TpaBWIa  BBIOJHEHUS OTKpBITHI
NEUCTBUI CIIOKEHUSI W BBEIUMTAHUSA 1 OaHK
BEKTOPOB, YMHOXXCHHS BEKTOpa Ha 3aJaHuN
YHUCIIO. Jloka3biBaTh NIpU3HAK EI'D
KOMIUIAHAPHOCTH  TPEX  BEKTOPOB. http://fipi.r
Jloka3blBaTh TEOpeMy O pa3JIOXKEeHUU u/content/
T000r0 BEKTOpa MO TPEM JTaHHBIM otkrytyy-
HEKOMIUTAHAPHBIM BEKTOPaM bank-
zadaniy-
ege
IToBTOpEHwme, 4 1 Pemars crepeomerpuueckue 3anaun Ha ~ YcerHeld - POII
000011IeHNE U JI0Ka3aTeIbCTBO MaTeMaTH4eCKuX  OIpoc. https://res
cucTeMaTH3anus OTHOILICHHH, HaxoxaeHne ~ Konrtponm = h.edu.ru
3HaHUH TEOMETPUYECKUX  BENWYMH  (I7WH,  bHas bubmuore
YTJIOB, IUIOIIAACH, 0o0BEMOB).  pabora. ka [IOK
Hcnons30Bath npu pelIeHU https://m.e
CTEPEOMETPUUYECKUX 3a1a4 dsoo.ru
TUTAHUMETPUYECKHEe (aKThl ¥ METOIBI. OTKpBIT
IIpoBOAUTE JIOTMYECKH KOPPEKTHBIE bl OaHK
JIOKa3aTeIbHbIE  PACCYXKJIEHUS  IpHU 3aJaHuH
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OBILIEE
KOJIMYECTBO
YACOB IO
IMPOTPAMME

102

pEIIEHUN  CTEPEOMETPUYECKHX U
IUIAHUMETPUYECKUX 3ajau.
CpaBHI/IBaTB u AHAJIN3UPOBATH
peanbHble CUTyallud M BbIIBIATH
BO3MOYKHOCTb €€ MOJEIMPOBAHMUS Ha
A3bIKE  reoMeTpur. MonenupoBaTth
peaibHyl0  CUTyallMl0 Ha  SI3BIKE
reOMETPUH u UCCIIE1I0BaTh
IIOCTPOEHHBIE MOJIENIN, B TOM YHUCJIE U C
UCIOJIb30BAaHUEM armapara ajireOpsbl.

Hcnons3oBate KOMITBIOTEPHBIE
OporpaMMbl IpU  pELICHUM  3ajad.
ITony4ats IIpEeACTaBIICHUE 0

reOMETPUH Kak O pa3BHBAIOLICHCS
HayKe, MCCIEAYIOIEH OKpPYXaroIun
MHp, CBSI3aHHOW C  pEaJbHBIMH
0o0BbeKTaMu, TIOMOTAIOLIEH  PElINUTh
peanbHble JKU3HEHHBIE CUTYallud o
pOJIM  CTEpEOMETPUU B  PA3BUTHHU

COBPEMEHHBIX UHXEHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTUH.
CpaBHuBath u aHaJIU3UpOBaTh
YTBEPKJIECHHUSI C LEIbI0 BBIABICHUSA
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX paccyXJIeHH.

HccnenoBaTh NOCTPOEHHBIE MOJEIIH.
Hcnonb3oBath UG pOBHIE pECYPCHI

EI'D
http://fipi
.ru/conte
nt/otkryt
yy-bank-
zadaniy-
ege
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11 KIIACC

Ne HaumenoBaHue KoJsn4yecTBo 4acos Buabl gesiteJibHOCTH Bunapbl, DJIeKTPOHHbIE JesAiTeIbHOCTD
n/m  pasjgenoB M TeM Bcero  Kourpoan IlpakrTuu (dhopmbI (uu¢posbie) yuHuTeIs ¢
NMpOrpamMMmbl HBIE eCKHe KOHTpPOJIs1 00pa3oBaTe/ibH y4yeToM
padoThbI padoThbI bI¢ pecypchol NporpamMmMsbl
BOCHUTAHUS
LIKOJIBI
1 AHanmaTHueckast 15 1 Aktyanu3upoBath ¢aktel U1 Metonbl  [IpoBepo | POIII -yCTaHOBJICHUE
reoMeTpust IUIAHUMETPHUH, PpEJIECBaHTHBIE TeMe,  YHbIE https://resh.edu.r = noBepuTeIBHBIX
npoBoAuTh  aHanmoruu. CBoguTh  paboOTHL. | U OTHOIICHU
JIEHCTBHUS c BEKTOpaMHU K  Ycrueii | bubnmoreka MEXIY
AQHAJIOTMYHBIM  JCHCTBUSIM C WX  OIpOC. HOK MeAaroru4ecku
KOOP/IMHATAMHU. Bcenomuute  Kontpon | https://m.edsoo.r M paboTHHKOM u
ompezeneHue CKaJISIPHOTO ~ bHas u 00y4aroIUMUCs
YMHOXEHUSI U  €ro  cBoMcTBa.  paloTa. OTKpBITHIH ,
Bb4ucasTh ¢ MOMOIIBIO CKAIIPHOTO OaHK 3a7aHUi CIOCOOCTBYIOI]
YMHOXXEHHS JUIMHBI BEKTOPOB, YIJIbI EID ux
MEXAy  HUMH,  YCTaHaBIWBATh http://fipi.ru/co  mo3utuBHOMY
MEPIICHIUKYIIIPHOCTD BEKTOPOB. ntent/otkrytyy- = BoctpusTHIO
BBIBOIUTE ypaBHEHHE IJIOCKOCTH M bank-zadaniy- 00yYarOIIUMUCS
bopMyily paccTOsiHUSI OT TOYKH [0 ege TpeboBaHUH 1
iockocTH. PemaTs 3amauu, coueras npocs0
KOOPIWHATHBIN 51 BEKTOPHBII MeAarornaecKor
MeTonel.  [IpoBoauTh  JOTHYECKH 0 paboTHHKa,
KOPPEKTHBIE JTIOKa3aTelIbHbIC MIPUBJICYCHUIO
paccyxaeHus npu pelieHnun WX BHUMaHUS K
TEOMETPUUECKHUX 3a1a4 Ha o0cyxmaemMon
MIPUMEHEHUE BEKTOPHO- Ha ypoKe
AHaM3UpOBaTh U MOJEIUPOBATH HA nH(popManuu,
SI3bIKE TeOMEeTPHH peasibHbIe aKTUBU3AIIUU
CUTYaIliH, CBS3aHHBIC BEKTOPAaMHU H MO03HABATEIbHON
KOOpJMHATAMH. HccnenoBath JIeSITENbHOCTH;
MIOCTPOCHHBIE MOJIENU, B TOM YHUCIIE - oOyX/IeHue
M C HCHOJIb30BAaHMEM armmapara o0yJaromuxcs
anreOpshl. Hcnosne3oBars coOuronaTh Ha
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IToBTOpEHME,
000011IeHNE U
CHCTEMAaTHU3allHs
3HAHUM

O0BéM
MHOTOTpaHHHKA

15

17

KOMITbIOTEpPHBIE POTrpamMMBl.
3HAKOMUTBHCSI C UCTOPUEH Pa3BUTHS
MaTeMaTUKHU

CrpouTthb CEYEHUs. Pewars

CTEPCOMETPHUICCKUEC 3aJa4uu Ha
J0Ka3aTCiIbCTBO MATEMATHUYCCKUX

OTHOILIEHUH, HaXOXKJIEHUE
TEOMETPHUECKUX BEIWYUH  (JJIUH,
VTJIOB, IIoIIaaei, 00BEMOB).
Hcnonb3oBath pu peleHnn
CTEPEOMETPUUYECKUX 3a1a4
TUTAHAMETPUICCKHEC (hakThbI 51
Meroabl. I[IpoBOIUTH  JIOTMYECKH
KOPPEKTHBIE JIOKa3aTeIbHbIE
paccyxaeHus pu pEIICHUHN
CTEPEOMETPUICCKUX 3a7ad4.

CpaBHMBaTh UM  aHAJIU3UPOBATh

peasibHble CHUTYyallMM W BBIABIATH
BO3MOXKHOCTb €€ MOJEJIIMPOBAHMS Ha
A3bIKe reoMeTpuu. MoenupoBaTh
pEAIbHYI0 CHUTYyallMl0 Ha  S3BIKE
TeOMETPHUH U UCCJIEZIOBATh
IIOCTPOCHHBIE MOJEIH, B TOM YHCIIE
U C UCHOJb30BaHUWEM ammapara
anreOpsbl. Hcnonp3oBate
KOMIIBIOTEPHBIE ~ TIPOrpaMMbl  IPH
pEeIlIeHnN 3a1a4

CB00OOHO OTIEPUPOBATH MOHATHUSIMH:
00BEM Tena, 00bEM MPSAMOYTOIHLHOTO
napajuienenunena. PopMmynMpoBaTh
OCHOBHBIE CBOMCTBA 00BEMOB.
Jloka3piBaTh TEOpeMy 00 00BEMeE
MPSIMOYTOJIBHOTO MapaJjiesienuIesa,
cieactBus w3 He€.  Paszpesarb
MHOTI'Or paHHI/IKI/I, HepeKJIa,IIBIBaTI:

IIposepo
YHbIE
paboTHL.
YcTHbI
orpoc.
KonTpon
bHas
pabora.

ITposepo
YHbIE
paboTHI.
YcTHbI
orpoc.
KonTpon
bHas
pabora.

POII
https://resh.edu.r
u

bubnuoreka
LHOK
https://m.edsoo.r
u

OTKpBITHIN OaHK
3aganuii EI'D
http://fipi.ru/cont
ent/otkrytyy-
bank-zadaniy-
ege

POIII
https://resh.edu.r
u
bubnuorexa
HOK
https://m.edsoo.r
u

OTKpBITHIH

ypoKe
OOIIETTPUHSATHIE

HOPMBI
MOBE/ICHUS,
paBUIIa
0o01LIEeHUS CO
CTapIIMHU
(memaroruuecku
MU
pabOTHHKAMHU) U
CBEPCTHUKAMH
(oOyuaromumuc
s1), TPUHITUTIBI
yueOHO
JUCITUTUTAHEI |
caMoOpraHu3aIy
uu;

- IPUBJICUCHUE
BHUMAaHUS
oOyJaromxcs K
[IEHHOCTHOMY
aCTeKTy
M3y4aeMbIX Ha
ypoKax
SIBIICHHH,
OpraHM3aIus uxX
paboTHI C
oJIy4aeMou Ha
ypOKe
COLIMAIBHO
3HAYUMOM
uHpopmanuen —
WHUITUUPOBAHUE
ee 00CyXKIeHUs,
BBICKa3bIBaHUS
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yactu. Pemars crepeomerpudeckue
3aJjauy, CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMa PSIMOYTOJIBHOTO
napaenenunena, IPU3MBI.
CpaBHUBaTH W aHAIU3UPOBATH
YTBEP)KICHHUsI C LEJIBIO BBISABICHUS
JIOTUYECKU KOPPEKTHBIX u
HEKOPPEKTHBIX paccyXIeHUH.
AHanu3upoBaTh U MOJEIUPOBATh Ha
A3bIKE reoMeTpUU peasbHbIe
CUTyallid, CBS3aHHBIE C OOBEMOM
HIpPSMOYTOJIBHOTO Tapaelienunena,
npu3Msl, nupamuasl. MccnepoBaThb
IOCTPOCHHBIE MOJIENIM, B TOM YHCIE
U C UCHOJB30BaHUEM ammapara
anreOpsl.  BBIBOOUTH ~ OCHOBHYIO
UHTETPATBHYIO bopmymiy JUISt
BBIYUCIICHUS 00BbEMOB Tel.
Joka3piBaTh TeopeMy 00 o0O0BEME
HaKJIOHHOM MpU3MBl Ha IpHUMEpe
TPEYroJabHOW  TpU3MBI M JUIS
POU3BOJILHON MpH3MbI. Jl0Ka3bIBaTh
Teopemy: 00 00bEMEe TUpamMuibl,
(dbopMynUpoBaTh CIEACTBUS U3 HEe:
00BEM  yceu€éHHOW  NHUpaMUIBIL.
BeiBoauts bopmyy ISt
BBIYUCIICHUS] OOBEMOB  yCEUEHHOM
UPaAMUIbI

OaHK 3a/IaHHi
EI'D
http://fipi.ru/co
ntent/otkrytyy-
bank-zadaniy-
ege

Tena BpameHnus

24

CBo06o1HO OIepupOBaThH
NOHSATHSAMU: IWIAHAPHYECKast

MIOBEPXHOCTh, LWJIMHApP. HM3ydars
CHoCOOBI MOJy4eHUS
HHHI/IHHPI/I‘—IGCKOﬁ IMOBEPXHOCTH,
mwHApa. M3o0paxars TUIMHID |
ero ce4eHHs MIOCKoCThI0. CBOOOIHO

IIpoBepou
HBIE
paboTHI.
YcTHbI
orpoc.
KonTpons
Hasi

POIII
https://resh.edu.r
u

bubnuoreka
LHOK
https://m.edsoo.r
u

00yJaromuMucs
CBOEro MHEHHMS
0 €€ TIOBOTY,
BBIPAOOTKH
CBOEIO K Heit
OTHOIIIEHUS,
HCIIOJIb30BaHHUE
BOCIIMTATEIbHBI
X
BO3MOKHOCTEH
COJICpIKaHUS
yueOHOro
mpeaMeTa uepes
JIEMOHCTPAITHIO
oOyuaromumcst
IPUMEPOB
OTBETCTBEHHOT'O
, TPXKTAHCKOTO
MTOBEJICHUS,
MIPOSIBIICHUS
YEeJI0BEKOJIIOOHS
u
no0pocepiedHo
CTH, 4epe3
noxoop
COOTBETCTBYFOIII
HX TEKCTOB ISt
YTEHUS, 33724
JUTSL pEIICHUS,
MPOOJIEMHBIX
CUTyalUH Jis
00CYX/ICHUS B
KJ1acce;

- IPUMCHCHHE
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OIEepUpOBATH MOHATHSIMMU:
KOHMYECKasi IOBEPXHOCTb, KOHYC,
YCCUYEHHBIN KOHYC. N3yuats
CrocoObl  MOJYYEHHUsS KOHUYECKOM
MOBEPXHOCTH, KOHYyca. M300paxarb
KOHYC U €r0 CEYeHHs IUIOCKOCTBIO,
MPOXOISIICH yepes OCb, u
IUIOCKOCTBIO, NEPHEHAUKYIIPHON K
ocd. BreBomuth Gdopmynsl A
BBIUMCJICHHUS] OOKOBOW M  MOJIHOM
IIOBEPXHOCTEH  TEJI  BpAILCHHUS.
Pemarb crepeoMerpuueckue 3anayu,
CBA3aHHbIE C TEJaMU BpalICHMUS,
HaXOXKJCHUEM IUIOMIagu OOKOBOH M
IIOJIHOM MOBEPXHOCTH, NOCTPOEHUEM
CCUCHUN. Hcnonb3oBath pu
pelIeHNU 3aJa4 IJIAHUMETPUUYECKUE
¢daktel U Meroabl. CpaBHHUBaTh U
AQHAIN3UPOBATh  YTBEPKACHUS  C
LENbI0  BBIABIEHUS  JIOTHYECKH
KOPPEeKTHBIX M HEKOPPEKTHBIX
paccyXIeHui. AHamu3upoBaTb U
MOJIEJIMPOBATh Ha SI3bIKE T€OMETPUU
pEaIbHbIE CUTYallUH, CBSI3aHHBIE C
KOHYCOM u LMIHHIPOM.
HccnenoBarh MOCTPOEHHBIE MOJIENH,
B TOM YHCJIE€ U C HCIOJIb30BAaHUEM
amnmnapara anreOpsl
AKTyanu3upoBaTh (akTbl U METOJIbI
IUIAHUMETPUM, DPEJIEBAHTHBIE TEME,
npoBoauTh  aHamoruu. CBOOOIHO

pabora.

OTKpBITHII GaHK
saganui EI'D
http://fipi.ru/cont
ent/otkrytyy-
bank-zadaniy-
ege

Ha YpOKe
MHTEPAKTHBHBIX
dbopM paboTHI C
00yJaroIuMucCs

MHTEJUIEKTYallbH
BIX UTP,
CTUMYJIHPYIOIIH
X
MO3HABATEIIbHY
10 MOTHBAITHIO
oOyuaromxcs;
JIACKYCCUH,
KOTOpBIE JAOT
oOyJaromumcst
BO3MOXXHOCTh
npuodpectu
OTIBIT BEICHUS
KOHCTPYKTHBHOT
0 JINajora;
IPyIIIOBOM
paloThl WK
paboThI B mapax,
KOTOpBIE yuaT
KOMaHJHOH
pabote u
B3aUMOJICHCTBU
10 C IpYTUMU
JIETHMH;

- BKJIFOUCHUE B
YPOK UTPOBBIX

ONepHpOBaTh TOHATHAMU: cdepa U pouenyp,
niap, HeHTp, paauyc, 1uaMeTp chepsl KOTOpBIE

u wapa. HMccnenoBaTe B3auMHOE IIOMOTaloT
pacroyiokeHne cepbl U MIOCKOCTH. HOJIEP)KaTh
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®opMyIMpOBaThH omnpeaeneHue
KacaTeJIbHOM IUIOCKOCTH K cdepe.
Jloka3bIBaTh TEOpPEMBI O CBOMCTBE U
IIPU3HAKE KacaTEJIbHOM IIJIOCKOCTH.

BreiBonuth bopmyy I E:
BBIYMCIICHUS TUTomanyu chepsl uepes
panuyc cdepsl. Pemarp
CTEpPEOMETPUIECKHUE 3a7a4H,

CBSI3aHHBIE €O CQepoil M Imapom,
HaXOXJIEHHUEM Iutomanu chepsl U eé
yacTel, IOCTPOCHUEM  CEYCHHI
chepsl U mapa. AHAIU3UPOBATH H
MOZACIIMPOBATb Ha A3BIKEC I'€COMCTPHUUN
pealibHble CHUTYallud, CBSI3aHHBIE C
mapoM u chepoit. Pemath mpocteie

MOTHBAIHAIO
oOydJaronmxcs K
MOJTyYEHUTO
3HAHWMH,
HaJIAKUBAHUIO
MMO3UTUBHBIX
MEKJIMYHOCTHBI
X OTHOIIICHUH B
Kjacce,
IMOMOTAl0T
YCTaHOBJICHHIO
JI0OpoKeIaTesnb
HOH

aTMocdepbl BO
BpEMS ypPOKa;

3ajjaud, B KOTOPBIX (PUTypHUpYIOT - opraHuzauus
KOMOMHAIlMM  T€l  BpallCHUS U medcra
MHOI'OTPaHHUKOB. Hcnonws3zoBats MOTHUBHUPOBaHHBI
IIPU PELICHWH 3a]a4, CBS3aHHBIX CO X U

cdepoii u 1apom, PYAUPOBAHHBIX
IIJIJAHUMETPUYECKHE (baKTbI u oOyuaromuxcst
METO/BL. Pemats HaJ UX
CTEPEOMETPUYECKHE 3a/1a4u, HEYCIEBAIOIINM
CBS3aHHBIC C TelaMU BpalllCHMUS, "
IIOCTPOEHUEM CEYECHUI Tel OJIHOKJIACCHHKA
BpallleHUs, € KOMOMHAIMSIMU Tell MU,

BpalleHUs! W MHOTOTPAaHHHKOB. JTAFOIIETO UM
IIpoBOIUTE JIOTMYECKU KOPPEKTHBIE COLIMAJIBHO
JIOKa3aTelIbHbIE PACCYKIEHUSA IpHU 3HAYUMBIN OIIBIT
pEelICHUH TEeOMETPUYECKHUX 3ajaad, COTpYAHHUYECTBA
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTBIO "

IUIOCKOCTEH.  AHanu3upoBaTh WU B3aUMHON
MOJICJINPOBATh Ha SI3BIKE T'€OMETPUHU ITOMOIIIH;
peanbHBIE CUTyalUd, CBSI3aHHBIE C -
MHOTOTPaHHUKAMHU. Hccnenosath WHULUMPOBAHUE
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IInomangu
MOBEPXHOCTH U
00BEMEI
KPYTJIBIX TEJ

MNOCTPOCHHBIC MOJCIIN, B TOM YUCIIC
U C HCIOJb30BAaHHEM ammapara
anreOpbl

CBoboano OIIEepPUPOBATH
HOHATUSIMHU: 00BEM Telna, IUIOIAIb
[IOBEPXHOCTH. DopMyJIMpOBATH

OCHOBHBIC ~ CBOWCTBa  OOBEMOB.
Jloka3biBaTh TEOpEeMBI: 00 00BEME

nuauHApa;, o0 o00béMe KoHyca.
BreiBonuth bopmyIbl JUTS
BBIUKCIICHHUS 00BbEMa YCEYEHHOTO
KOHYCA. Hccnenosatp

MOCTPOCHHBIE MOJIENIN, B TOM YHCIIe
U C WCIOJh30BAaHUEM armapara
anreOpel.  3HaTh  BO3MOXKHOCTHU
pelleHus 3aJad Ha IOCTPOCHHE
LHUPKYJIEM u JIMHEHKOM, 0
KJIACCUYECKHX HEpa3peIuMBbIX
3agayax. CBOOOJHO OMEpUPOBATH
MOHSATHSIMH:  [APOBOH  CETMEHT,
[IapOBOM CJIOM, ILIAPOBOW CEKTOD,
OCHOBaHHWE M BBICOTAa CETMCHTA,
OCHOBaHHWE U BBICOTA IIIAPOBOTO
cnos. BemBomuTh  opMynbl s
HAXO0XJCHUS OOBEMOB IIIAPOBOTO
CerMeHTa, IIIapoOBOTO  CEKTOpa,
wiomanu  cdeprl.  Jloka3wiBaTh
TeopeMy 00 o0BEMe mrapa. Pemate
CTEPEOMETPUUYECKUE 3aJ1auH,
CBs3aHHBIE C OOBEMOM miapa,
[IApOBOTO  CErMEHTa, IIIaPOBOTO
CEeKTOpa, TUTOMIA/IBIO cdepsl.
CpaBHUBaTH W  aHAIU3UPOBATH
VTBEPKACHUS C LEJbI0 BBISBICHUS
JIOTUYECKH KOPPEKTHBIX u

IIposepou
HBIE
paboTHL.
YcTHbI
orpoc.
KonTpons
Hast
pabora.

POII
https://resh.edu.r
u
bubnuoreka
LHOK
https://m.edsoo.r
u
OTKpBITHIH
0aHK 3aJIaHMI
EI'D
http://fipi.ru/co
ntent/otkrytyy-
bank-zadaniy-
ege

U TIOJITICPIKKA
HCCIIEIOBATEIBC
KOM
JEeSITeTTbHOCTH
o0yJaronuxcs B
pamkax
peanu3anuu
UMU
WH/IUBUyaJIbHBI
X U TPYIIOBBIX
HCCIIEIOBATEIBC
KHX MPOCKTOB,
9TO JacT
oOyuaromumcst
BO3MOXXHOCTh
npuobdpecTu
HaBBIKH
CaMOCTOSITETTLHO
T'O peIeHUs
TEOPETUYECKOUN
pOoOJIEMBI,
TeHepUPOBAHUS
u opopmiteHus
COOCTBEHHBIX
e,
YBaXKHUTEIHHOTO
OTHOIIICHUS K
Yy)KUM UJICSM,
0(pOpMJIIEHHBIM
B paboTax
Apyrux
HCCIIeI0BATEIICH
, HaBBIK
yOJIMYHOTO
BBICTYILICHHS
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JIBukeHUA

HEKOPPEKTHBIX paccyXIeHuM.
AHanmuM3upoBaTb M MOJEIHPOBATH
Ha S3bIKE TEOMETPUHU pealbHbIC
CUTyalluu, CBA3aHHBIE C O00BEMOM
niapa, 1apOBOTO CErMEHTA,
IapOBOI0  CErMEHTA, IUIOLIAJbI0
cheppr. CBOOOIHO oOmEPHPOBATH
MOHATHEM: TMOJOOHBIE Tela B
MPOCTPAHCTBE. BRIUUCIATE 00BEMBI
T€I C TOMOUIbIO ONPEAEeIEHHOIO
UHTETpala. Pemate
CTEPEOMETPUUYECKUE 3a/auu,
CBA3aHHbBIE C  COOTHOIIECHUSMU
MEXIy IUIOIAIsIMU MOBEPXHOCTEH
U 00béMaMu  MOAOOHBIX  Tel.
[IpoBOAUTH JIOTMUECKU KOPPEKTHBIE
JIOKa3aTeNlbHbIE PACCYXKICHUS IPU
pEIIEHNN TE€OMETPUUYECKUX 3azad,

CBSIBAHHBIX C BBIYHUCIICHUCM
00BEMOB T c IIOMOILBIO
OIPEIEIIEHHOTO WHTErpania,
HaXx0XJCHUEM COOTHOIIICHUS
MG)K}IY iomaaamMmn

MOBepXHOCTEH U o0BEMaMH
MOAOOHBIX TeNl. AHaTU3UPOBATH U
MOJICJIUPOBATh Ha S3bIKE
TEOMETPUHM pEAbHBIC CHUTYaIlHH,
CBs3aHHBIE ¢  OoOBEéMaMu U
MMOBEPXHOCTSIMH Tell, Ha
JIOKa3aTelIbCTBO M HA HAXO0XJICHHE
T€OMETPUYECKHUX BEINYNH

[IpuMmensATs mnpaBuia BBITOJIHEHUS
NEUCTBUI CIOXKEHHUS W BBEIYUTAHUSA
BEKTOPOB, YMHOXXE€HHMSI BEKTOpa Ha
YUCIO TPU  PELICHHH  3a/aad.

IIposepou
HbIE
paboTHI.
YcTHbII

POIII
https://resh.edu.r
u

Bubnuoreka

nepen
ayIUTOpUEH,
apryMeHTHUpOBa
HUS ¥
OTCTaMBaHUS
CBOCH TOYKH
3peHus.
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HaXOILI/ITI: KOOpAUWHATBI BCKTOpPa B
JaHHOM 0asuce U CTPOUTH BEKTOp IO
ero  KoopauHataMm.  BcnomMHHTB
onpeneseHue CKQJIIPHOTO
YMHOXKEHMSI M €r0  CBOMWCTBA.
BbIUuCIATE ¢ TOMOIIBIO CKaJISIPHOTO
YMHOXKCHHA JIMHBI BCKTOPOB, YIJIbL
MEXIY HUMH, yCTaHaBJIMBAaTh
HNEPIECHANKYIIPHOCTD BEKTOPOB.
AHanM3upoBaTh U MOJEIUPOBATH HA
SI3BIKE TreoMeTprun PCaJIbHBIC
CUTYyallUH, CBSA3aHHbIE c
(1)I/ISI/IIICCKI/IMI/I BCKTOPHBIMUA
BenuuuHamu. Mcnonb3oBaTe  Ipu
peIiCHUN 3ajJa4, CBA3aHHBIX C

BEKTOpaMH B NIPOCTPAHCTBE,
IJIAaHUMETPHUICCKUC (1)aKTI)I n
MeTonel. CBOOOIHO OMEpPUPOBATH
MOHSTUSIMU: O0TOOpaKEeHHE

MPOCTpPaHCTBA Ha cels, IBUKCHHE
IIPOCTPAHCTBA; IIEHTpalIbHAasl, OCeBas
u 3epKajibHast CUMMETPHH,
NapajuleJIbHBIA MEPEeHOC; PaBEHCTBO
u mnonobue ¢uryp. JlokaswiBaTh
YTBEPKICHUS 0 TOM, 4TO
LEHTpalbHasi, OCeBasi W 3epKaJbHas
CUMMETPHUH, NapAJJIEIbHBIN ITEPEHOC
SIBIISIIOTCS IBIDKEHUSIMU. BBITIOTHATH
npeoOpa3oBaHus mo100usl.
OnepupoBaTh MOHATUSMU: TpsIMasi U
cdepa Diinepa. Pemats
TEOMETPUUECKUE 3a/1auu c
HCIOJIL30BAaHHEM JIBYKEHHH.
Hcnonb3oBarh npu penieHuu 3ajad
JBUKEHHUS TPOCTPAHCTBA M UX

orpoc.
KonTpons
Hast
pabora.

HOK
https://m.edsoo.r
u

OTKpBITHIN 0aHK
3aganuii EI'D
http://fipi.ru/cont
ent/otkrytyy-
bank-zadaniy-
ege
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CBOWCTBA

IToBTOpEHME,
00001IeHE U
CHCTEMAaTHU3allHs
3HAHUM

17

Pemarp crepeomerpuueckue 3agauu
Ha JI0OKa3aTeJIbCTBO MaTEMaTH4YECKUX
OTHOIIICHUH, HaXO0XICHUE
reOMETPUYECKUX BEIMYUH (AJIUH,
VTJIOB, IO IeH, 00BEMOB).
Hcnonb3oBath pu peleHnn
CTEPEOMETPUUYECKUX 3aj1a4
IJIAHUMETPUYECKUE (bakTbI u
metonpl. IIpoBoauth  JormMuecku
KOPPEKTHBIE JI0Ka3aTelIbHbIE
paccyx1eHus npu petieHuun
CTEPEOMETPUUYECKUX u
IUTAHUMETPUYECKUX 3a/1a4.
CpaBHMBaTh U  aHAJIU3UPOBATh
peaNbHbIE CHUTYalldd W BBISABISITH
BO3MOKHOCTh €€ MOJEIMPOBAaHUS Ha
A3blKe reoMeTpuu. MoenupoBaTh
pealbHyI0 CHUTYallUI0 Ha S3bIKE
TeOMETPHUH U UCCJIEZIOBATh
IIOCTPOCHHBIE MOJEIH, B TOM YHCIIE
U C UCHOJIB30BaHUWEM ammapara
anreOpsbl. Hcnons3oBarh
KOMITHIOTEPHBIE ~ MPOTPAMMBI  TIPH
peleHnn 3a/1au. [Tonyuats
MIPEJICTAaBICHUE O T'€OMETPUU KakK O
pa3BUBAIOILIEHCS HaykKe,
UCCIEAYIOIIEH OKpYXKaloUi MHp,
CBSI3aHHOM C peallbHbIMH O0bEKTaMH,
MOMOTAIOIIEH  PEelIUTh  peajbHbIe
KU3HEHHBbIE CUTyallUd O pPOJHU
CTEPEOMETPUN B pa3BUTUHU
COBPEMEHHBIX  HWHXXEHEPHBIX |
KOMITbIOTEPHBIX TEXHOJIOTUMI

YcTHBII
orpoc.
Kontpouns
Hast
paborta.

POII
https://resh.edu.r
u

bubnuoreka
LHOK
https://m.edsoo.r
u

OTKpBITHIN 0aHK
3aganuii EI'D
http://fipi.ru/cont
ent/otkrytyy-
bank-zadaniy-
ege
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OBILIEE
KOJIMYECTBO
YACOB IO
MMPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYyeonuk. ['eomerpus. Yrmyonennsiii ypoeb. 10 kimace. A. I'. Mep3msxk, 1. A. HomupoBckuid,
B. M. I[onskoB. + DnexTponHas ¢popma yaeOHHKA

Yyeonuk. ['eomerpusi. YriayOneHHBI YpOBEHD. 11 xmacc. A. I'. Mep3nak, . A.
Homuposckuii,

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

['eomerpus. 10 kimacc. CaMmocTOsTETbHBIE M KOHTPOJIbHBIE pabOTHI (YriTyOieHHbIH). Mep3isik
A.T'., Ilononckuii B.b., Pabunosuu E.M..

['eomerpus. 11 kiacc. CaMocTOsTEIbHBIE U KOHTPOJIBbHBIE pabOTHI (YriTyOJaeHHBIH). Mep3isik
A.T'., Ilononckuti B.B., Pabunosuy E.M.

['eomerpus. 10 kmacc. Yrmy6nenusiii ypoBeHb. MeTtoauueckoe nocodue (E.B. Bymko, A.T.
Mep3insk, B.b. TTononckuii, M.C. Skup)

['eomerpus. 11 xmacc. YrimyOneHHBIH yPOBEHb.

Metoauueckoe nocobue (E.B. byuko, A.I'. Mep3ansk, B.b. [Tononckuii, M.C. Sxup)

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubaunorexa [IOK https://m.edsoo.ru

PDIII https://resh.edu.ru

OtkpsiThiii Oank 3aganuii EI'D  http://fipi.ru/content/otkrytyy-bank-zadaniy-ege—
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