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MHHOACHUTEJIbBHASA 3AIIMCKA

I'eomeTpus siBiisieTCss OTHUM U3 0A30BBIX KYPCOB Ha YPOBHE CpPEIHEr0 0011ero 00pa3oBaHusl, TaKk Kak 00ecrieunBaeT BO3MOKHOCTb N3Y4EHUs
JUCLMIUIMH €CTECTBEHHO-HAYYHOU HAIIPaBIEHHOCTH U IPEIMETOB I'yMaHUTapHOro 1MKIIA. [I0CKOIBKY JTIOrH4ecKkoe MbllIeHUE, popMupyeMoe npu
M3yYeHUH 00YJaroIMMUCS TOHATHIHHBIX OCHOB T'€OMETPHH, MPH J0KA3aTEIBCTBE TEOPEM U IMOCTPOCHHUH IIETIOYKH JIOTHUYECKUX YTBEPIKICHHUHA TPU
pEelIeHUH TeOMETPUYECKUX 3ajad, YMEHHE BBIJIBUTaTh M OIPOBEpPraTb TUIIOTE3bl HEMOCPEIACTBEHHO HCIIOJIB3YIOTCS MpPH PEUICHUH 3ajad
€CTECTBEHHO-HAY4YHOI'O LIMKJIA, B YACTHOCTU (PU3UYECKHUX 3a]1ay.

[lens ocBoeHmsi mporpaMMmbl ydueOHOTO Kypca «l'eoMeTpusi» Ha YIrIIyOJE€HHOM YpOBHE — Pa3BUTHE WHAUBHAYAIBHBIX CIIOCOOHOCTEH
oOyyarouuxcs NpU W3YYEHHH TEOMETPUH, KaK COCTaBIISIOIIEH IMpeaMeTHol obmactu «Marematuka M MH(OpMaThka» depe3 oOecredeHue
BO3MOYHOCTH ITPHUOOPETEHUS U UCII0JIb30BAHUS O0JIee IITyOOKHX T€OMETPUYECKUX 3HAHUM U JeCTBUN, crienn(PUYHBIX TEOMETPUH, U HEOOXOIUMBIX
JUIS YCTIEITHOTO MPO(eCCUOHANBHOTO 00pa30BaHMsl, CBSI3aHHOTO € UCTIOJIb30BAHUEM MATEMATUKU.

[IpropuTeTHBIME 3aa4aMHl Kypca T€OMETpUM Ha YriayOJIE€HHOM YpOBHE, PacCIIMPSIONIMMHU M YCHWJIMBAIOIMIMMHU Kypc 0a30BOr0 YpOBHS,
SIBJISIFOTCSL:

paciiupeHre MNpeACTaBICHUS O T'e€OMETPUM KaK 4YacTU MHPOBOM KyJIbTYpbl U (OPMUPOBAHUE OCO3HAHHS B3aUMOCBS3U T'€OMETPHUH C
OKPY’KAIOIIIUM MHPOM;

(dopMupoBaHHE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUIYypax Kak O BaXKHEUIIMX MATEMaTHYECKMX MOJENSX, I03BOJISIOUINX ONMUCHIBATE U
U3y4yaThb pa3HbI€ SBJIECHUS OKPYXKAIOLIEro MHpa, 3HaHUE MOHATUIHHOIO amnmnapara no paszeny «CtepeoMeTpus» yueOHOTro Kypca reoMeTpuH;

(GopMupoBaHHE YMEHHsI BJIAZIETh OCHOBHBIMH MOHSTHUSMU O MPOCTPAHCTBEHHBIX (UTypax U UX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
(bopMyn U yMEHHE UX IPUMEHATh, YMEHUS J0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTAHJAPTHBIE CIIOCOObI pEIIEHHs 3a/1a4;

(dopMupoBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEXax, MOAEISAX U B PEalbHOM MHMpPE MHOI'OI'pDAaHHMKM M Tejla BpAllleHUs, KOHCTPyHpPOBAaTh
Tr€OMETPUYECKHAE MOJIETIH;

(¢bopMupoBaHHE NOHUMAaHHUS BO3MOXHOCTH AKCHOMATHYECKOTO IMOCTPOEHUS MaTeMaTHMYeCKHX Teopui, (OpMHpOBaHUE MMOHMUMAHUS POJIU
aKCMOMAaTHKU IIPU IIPOBEICHUH PACCYKICHUM;

(dbopMupoBaHHE YMEHUS BJIaJETh METOJAMHU JI0KA3aTEIbCTB M aJTOPUTMOB pEIICHUs, YMEHUS UX NPUMEHSTh, IPOBOJIUTH J0Ka3aTelbHbIE
paccy)KJeHHs B XOJ€ pELICHHs CTEePeOMETPHUYECKMX 3ajad U 3aJady C IPaKTHUYECKHM COJep)kaHueM, (opMUpOBaHHE IPEACTaBICHUS O
HEOOXOMMOCTH JI0Ka3aTeJIbCTB HpPU OOOCHOBAaHMM MAaTEMaTHYECKUX YTBEPXKIACHUH M POJIM aKCMOMAaTHKU B TMPOBEICHUU JAEAYKTHUBHBIX
pacCyXIeHUM;

pa3BUTHE U COBEPIIEHCTBOBAHUE MHTEIJIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH 0Oy4arommxcs, [03HaBaTeIbHOM aKTHUBHOCTH,
HCCIIEIOBATENIbCKUX YMEHUM, KpUTUYHOCTU MBILUJIEHUS, UHTEPECa K U3YUYEHUIO TEOMETPHH;

¢dopmupoBaHre GYHKIMOHATIBHON IPaMOTHOCTH, PEJIEBAHTHOW T€OMETPUU: YMEHUS PACIO3HABAThH MPOSIBICHHUS T€OMETPHUECKUX MOHATHH,
00BEKTOB U 3aKOHOMEPHOCTEH B peasbHBIX )KM3HEHHBIX CUTYalUSX U MPU U3YyYEHUHU JPYTUX YUeOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, MOAEITMPOBAHNS PEATBHBIX CUTYallMi, NCCIIEI0BAHUS TIOCTPOEHHBIX MOJENIEN, MHTEPIPETALMHU TIOJTYUEHHBIX PE3YJIbTAaTOB.



OCHOBHBIMHU COJIEpKATEIbHBIMH JHHUAMHU YydeOHoro Kypca «l'eomerpusi»y B 10-11 kmaccax sBistrorcs: «lIpsiMple M IIOCKOCTH B
npocTpaHcTBe», « MHOrorpaHHukm», «Tena BpameHus», «BeKTopel 1 KOOpAUHATHI B IIPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBE.

Coopmynuposarnoe Bo PI'OC COO TpeboBaHue «yMETh OTIEPUPOBATH MOHATHIMWY», PEICBAHTHBIMA T'€OMETPUH Ha YriyOIEHHOM YpOBHE
oOyuenus B 10—11 kmaccax, OTHOCHUTCS KO BCEM COJIEpKATEIbHBIM JIMHUSAM Y9eOHOTO Kypca, a GOpMUPOBAHHE JIOTHUECKUX YMEHUH pacipenensieTcs
HE TOJBKO IO COJAEPKATEIbHBIM JIMHUSAM, HO H 1O TojaaM oOydeHus. CopaepkaHue oOpa3oBaHWs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yabTaTaM
ocBoeHns PenepanbHOil paboueil mMporpammbl, pacrpeneNéHHBIM 10 ToJaM OOYydYeHHs, CTPYKTypHUPOBAaHO TaKMM OOpa3oM, YTOOBI KO BCEM
OCHOBHBIM, IPUHIIMIIHATIBHBIM BOIpOcaM oOyJaroluecs: o0pariainch HEOJHOKPAaTHO. JTO MO3BOJIIET OPTaHU30BATh OBJIAJICHUE T€OMETPUUECKUMU
MOHATHAMU U HaBbIKaMU MOCJIEI0BATENIbHO U MTOCTYNATEIbHO, C COOII0IEHNEM IPUHIIMIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CHUCTEMY T'€OMETPUUYECKUX MPEICTaBICHUM 00y4aromuxcsl, paciiupss U yriayosss e€, o0pasyst NpOYHbIe MHOKECTBEHHbBIE CBS3H.

[lepexon k M3y4EeHHIO T€OMETPUH HA YIIIyOJIEHHOM YPOBHE IO3BOJISIET:

co31aTh ycnoBus g quddepeHnnannn oOydeHus, MoCTPOSHHs HHIMBUYaIbHBIX 00pa30BaTeIbHbIX IPOrpamMmM, 00ecTieynTh yriyoaeéHHOe
M3Yy4YeHHE FeOMETPHUH KaK COCTaBIIsIoNIel yueOHoro npeamera «MaTemaTHKay;

MOATOTOBUTh OOY4YalOIIMXCSl K MPOJODKEHHIO U3Yy4eHUs MaTreMaTuku c y4€roM BblOopa Oynymel mnpodeccun, obecrieunBas
MIPEEMCTBEHHOCTh MEXK Ty OOIIHNM | PO (HeCCHOHATHHBIM 00pa30BaHUEM.

Ha u3yuenune yue6HOTO Kypca «I'eomerpus» Ha yriyonéaHoM ypoBHe otBoauTcs 204 vaca: B 10 kimacce — 102 gaca (3 waca B Heaento), B 11
knacce — 102 gaca (3 gaca B HeeInio).



COIJEP KAHUE OBYUYEHUA
10 KUIIACC

IIpsiMble U MI0OCKOCTH B IPOCTPAHCTBE

OcHoBHbIE IOHATHA cTepeoMeTpuu. Touka, psimasi, INOCKOCTh, IPOCTpaHCTBO. [ToHsTHE 00 aKCHOMATUYECKOM MOCTPOEHUHU CTEPEOMETPHH:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacrnosiokeHue MpsIMBIX B IMPOCTPAHCTBE: IE€peceKarollyecs, MapaiielbHble U CKpeuiuBarouuecss mnpsmble. [lpusHaku
CKpEeILMBAIOIIUXCS TPsIMBIX. [lapannenbHOCTh MPSIMBIX U IUNIOCKOCTEHN B IPOCTPAHCTBE: MapaljiesIbHbIE MPSIMbIE B POCTPAHCTBE, MAPaIIEIbHOCTh
TPEX NPAMBIX, TapaIETLHOCTh IPSIMOU U TUIOCKOCTHU. [lapanenbHoe U eHTpalbHOE TPOEKTUPOBaHKE, U300pakeHue gpuryp. OCHOBHBIE CBOMCTBA
NapajuieIbHOTO MpoeKTHpoBaHus. M300paxkenue Guryp B napajuieabHON IPOEKIUU. YTIIbI C COHAIIPABIEHHBIMU CTOPOHAMHU, YTOJl MEXKAY IPSIMBIMU
B 1npocrpaHcTBe. [lapajulenbHOCTH IIIOCKOCTEW: NapajjiesbHblE IUIOCKOCTH, CBOMCTBA MapajuleNdbHBbIX IUIOocKocTed. [Ipocreiimme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA MIIOCKOCTH: TETPadp, Mapajuiesienunea, NoOCTPOeHNEe CEUeHUH.

[lepnieHIUKyYIAPHOCTD MPSIMON U MJIOCKOCTH: MEPIEHIUKYIISPHBIE MIPSIMbIE B IPOCTPAHCTBE, MPsIMbIE NTApaJUIETIbHbIE U MEPIEHANKYIISIPHBIE K
IJIOCKOCTH, MpPHU3HAK MEPHEHAUKYISIPHOCTH NPSIMOM U IUIOCKOCTH, TE€OpeMa O MpsAMOM NepneHAMKYISpHON MockocTu. OpTOroHajabHOE
npoexktupoBanue. [leprneHanKynsap u HaKJIOHHbBIE: PACCTOSIHUE OT TOYKHU JI0 MIIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 IJI0 CKOCTH, MPOEKIUS (PUTYPHI
Ha TUIOCKOCTb. [lepneHIuKynapHOCTb MIIOCKOCTEN: MpU3HAK MEePHIEeHAUKYISIPHOCTH ABYX IIockocTell. TeopeMa o TpEéX mepreHIuKyaspax.

Yriael B OpOCTPAHCTBE: YroJl MEXKIy NPSMOM M TJIOCKOCTBIO, IBYrPaHHBIA YroJi, JIMHEHHBIA YroJl IBYrpaHHOro yria. TpéXrpaHHbId U
MHOTOTpaHHbIe yribl. CBONCTBA TUIOCKUX YTJIOB MHOTOTpaHHOTO yria. CBOWCTBA MJIOCKUX U ABYI'PAaHHBIX YIJIOB TPEXIpaHHOro yria. Teopembl
KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO yTIa.

MHoOrorpaHHMKH

Bunel MHOrOrpaHHHMKOB, pa3BépTka MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas mpusma, OpsiMas M HAaKJIOHHAS MPHU3MbI, OOKOBas M TOJHAas
MOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsMoOyroabHbIN Mapaieenune]] 1 ero cBoiictsa. Kparuaiive nyT Ha NOBEpXHOCTH MHOTOTPAaHHUKA.
Teopema Diinepa. [IpoctpancrBennas teopema Iludaropa. [upamuna: N-yrospHas nupamMuaa, MpaBwIbHAS U yceu€HHas nupamubl. CBOWCTBa
pEbep 1 OOKOBBIX I'paHel MpaBWIbHOW mupamuiabl. [IpaBuiibHbIE MHOTOTPAHHUKH: MpaBWIbHAS MPU3Ma U MpaBUJIbHAS MUpaMUJIA, TPABHIIbHAS
TpeyroiipHasi MUpaMua v MpaBWIbHBIN TeTpadp, Kyo. [IpencraBieHne o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTAdIP, TOACKAdP U UKOCAIP.

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yribl. [Lnomans G0KOBOW MOBEPXHOCTH M MOJHOM MOBEPXHOCTH MPSIMOU
MIPU3MBI, [UIOIa/Ib OCHOBAHUHN, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsMOi Mpu3MblL. [11011a16 60KOBOM MOBEPXHOCTHU U MOBEPXHOCTH MPABUIBHOM
MUPaMHJIbI, TEOpEMa O TUIOMIAIU YCEUYEHHON TUPaMUJIBIL.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHUM MPaBUIBHBIX MHOTOTPaHHUKOB. CHMMETpHs B NPaBUIBHOM MHOTOIPAHHHKE:
CUMMETpHUS NapajuieJenunea, CAMMETPHS MPABUIbHBIX MPU3M, CAMMETPHS TPaBUILHOM MU paMUIbI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[lonaTus: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, [JIMHA HEHYJIEBOTO BEKTOpPA, BEKTOPHI KOJJIMHEApHbIC, COHANPABICHHBIE H
MIPOTUBOTIOJIOKHO HaIpaBJIEHHbIE BEKTOPhL. PaBeHCTBO BEKTOPOB. J[eMCTBUS C BEKTOpaMU: CIOKEHHE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKUX



BEKTOPOB, YMHOKE€HHE BEKTOpa Ha yucio. CBOMCTBa C0XKEHUsI BEKTOpoB. CBONCTBA YMHOXKEHHS BEKTOpa Ha yucio. [loHATHE KOMIUIaHapHbIE
BEKTOPBI. IIpu3HaKk KoMIUIaHApHOCTH TPEX BeKTOpoB. [IpaBuiio napamienenunena. TeopeMa 0 pas3nokKeHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTtopam. IIpsimoyrosibHas cucrema KoopauHat B npocTpancTBe. KoopanHatel BekTopa. CBsi3b MEX1y KOOpAMHATAMH BEKTOpa U KOOPAUHATaMU
TOYEK. YTO0J MeXay BeKropaMu. CKaJsipHOE IPOU3BEJCHUE BEKTOPOB.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YUYEBHOI'O KYPCA «(I'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BoCIMTAHME:

C(OPMHUPOBAHHOCTh TPAKIAHCKOH TO3MIUHM OOYdYalomerocs KaK AaKTHBHOTO W OTBETCTBEHHOTO WIEHAa POCCHHCKOTO OOIIeCcTBa,
MPEJCTAaBICHUE O MaTEMATHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUH, MPOIEIyp TPAXKIAHCKOTO 00IIecTBa (BEIOOPHI,
OTIPOCHI U JIPYro€), YMEHHE B3aUMO/IEHCTBOBATh C COI[MAIbHBIMU UHCTUTYTaMHU B COOTBETCTBHH € UX (DYHKIUSIMU U Ha3HAUEHUEM;

2) maTpnoTHYecKoe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTh POCCUHCKON TIpaXXAAHCKOW HAEHTUYHOCTH, YBAXKEHUS K MPOILIOMY M HACTOSIIIEMY POCCHMCKONW MaTeMaTuKH,
LIEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHUSAM POCCUMCKUX MAaTEMATHKOB M POCCUICKOM MAaTEMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE 3TUX JTOCTUKECHUIN B
JPYrux HayKax, TEXHOJIOTUAX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHE AYXOBHBIX IEHHOCTEN POCCUIICKOTO Hapoa, chopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEJCHMS, CBSI3aHHOTO
C IPAKTHYECKUM MPUMEHEHUEM JOCTHKEHNH HAyKH U JAeSITETbHOCTBIO Y4EHOT0, 0CO3HAHUE JINYHOTO BKJIa/1a B IOCTPOEHUE YCTOMUNBOTO OYIyIIEero;

4) acTeTHYeCKOEe BOCIIMTAHME:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKJIIOYAs 3CTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0ObEKTOB, 3aJay, pelIeHuM, pacCyXIAeHUH,
BOCIIPUMMYHMBOCTh K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pusnyeckoe BocnuTaHUE:

c(OpMUPOBAHHOCTh YMEHUSI MIPUMEHATh MaTeMaTHUUECKHUE 3HAHUS B MHTEpecax 370pOBOro U Oe30macHoro o0pasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAaHUE, COAIAHCUPOBAHHBIN PEXUM 3aHATHN M OTAbIXa, peryispHas ¢uznyeckas aKTUBHOCTB),
(buznyecKoe COBEPIICHCTBOBAHHE MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHON J€ATEIHHOCTHIO;

6) TpyaoBoe BociuTaHue:

TOTOBHOCTb K TPYIy, OCO3HAHUE IIEHHOCTH TPYI0JII00Us, HHTEpEC K pa3iuyHbIM chepaM npodecCHOHaIbHON NeATeIbHOCTH, CBI3aHHBIM C
MaTeMaTHUKON U €€ MPUJIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIN BbIOOp OymyIiei mpodeccuu U pean30BbIBaTH COOCTBEHHBIC KU3HECHHBIC
IJTaHbI, TOTOBHOCTH U CIIOCOOHOCTH K MaTEMaTUYECKOMY 00pa30BaHUIO  CAMOOOPA30BAHUIO HA MPOTHIKEHUU BCEH KU3HU, TOTOBHOCTh K aKTH BHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOW HAIPaBIEHHOCTH;

7) 3K0JI0rMYeCcKoe BOCIIUTAHHUE:

Cc(OPMHPOBAHHOCTH HKOJOTMUECKON KYyIbTYpbl, TOHUMAHHE BIMSHUSA COLMABHO-IKOHOMUYECKUX MPOLIECCOB HA COCTOSHUE MPUPOJHON U
COLIMAJIBHOM Cpejibl, OCO3HAHUE TJI00ATBHOTO XapaKTepa 3KOJOIMUECKUX MpoOsieM, OpUEeHTAlMs Ha MPUMEHEHHEe MaTeMaTH4YeCKUX 3HaAHUN JUIs
peleHus 3a1a4 B 00JIaCTH OKPY’KaIoIIel cpe/ibl, IIIaHUPOBAHUE MTOCTYNKOB U OLIEHKH MX BO3MOXKHBIX IMOCIIEACTBUN AJIS OKPYKAIOLIEH CpeJibl;

8) neHHOCTH HAYYHOr0 NNO3HAHUSA:



c(OpPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUE
MaTeMaTU4YEeCKON HAayKH Kak C(epbl YeIOBEUYECKOH JEATENbHOCTH, 3TAaloB €€ Pa3BUTHUSA W 3HAYMMOCTH JJISl PA3BUTUS LIUBUIM3ALUH, OBJIAJICHUE
S3IKOM MaTeMATUKH U MaTEMaTUYECKOM KyJIbTypOil Kak CpeCTBOM IIO3HAHMS MUPA, TOTOBHOCTb OCYLIECTBIISITh IIPOEKTHYIO U UCCIIE0BATENBCKYIO
JEeSITeIbHOCTh UHIUBUYAJIbHO U B TPYIIIIE.

METAINIPEAJMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble joruyeckue neicTBuUs:

BBIABJIATE W XapPAaKTCPU30BaTb CYHICCTBCHHBLIC IIPHU3HAKHM MATCMATHYCCKUX O6T)€KTOB, HOHSITI/II\/'I, OTHOILICHUH MCXKIAY IOHATUSAMU,
(hopMyTUpOBaTh OMPEICICHHS TOHITHM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCHU(UKAIIMU, OCHOBAHUS JIsl 00OOIIEHUS] U CPaBHEHUS,
KpUTEpHUH IIPOBOANMOI0 aHAJIN3A,

BOCIIPUHUMATh, (OpMYIHpOBaTh U NPEeoOpPa30OBbIBaTh CYXKACHHUSA: YTBEPAUTEIbHBbIE M OTpHUIIATEIbHbIE, €AMHUYHBIE, YAaCTHbIE M OOILIUe,
YCIIOBHEIE;

BBIABJIATE MAaTEMATUYCCKNUE 3aKOHOMEPHOCTH, B3AMMOCBA3H U ITPOTHBOPECYNA B (l)aKTaX, JaHHBIX, H&6J’II—OJ1€HH$IX 1 YTBEPXKACHUAX, IpCjiaratb
KPUTEPHUU VISl BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNI;

JieNIaTh BBIBOJIBI C MCIMOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUSHHH, yMO3aKIIIOUEHUH TI0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIBHO JIOKa3aTelbCTBa MaTeMaTHUYECKUX YTBEPKIEHUH (IpsiMble U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIIMIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBO/IBL;

BBIOMpATh croco0 perieHus yaeOHOW 3a7aun (CpaBHMBATh HECKOJIBKO BapHAHTOB PEIICHMs, BHIOMpaTh Hanbosee MOIXOMANNNA ¢ yIETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCII0JIb30BAaTh BOMPOCHl KaK MCCIEAOBATEIbCKUM HMHCTPYMEHT MO3HAHMS, (HOPMYIUPOBAaTh BOIPOCHL, (DUKCHpYIOIIUE HPOTUBOpPEUHE,
npo0ieMy, YCTaHaBIIMBATh HCKOMOE U JaHHOE, OPMUPOBATH THIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00ObeKTa,
SIBJICHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEX]Ty 00bEKTaMHU, SABICHUSIMU, POILIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBAaTh OO0OOIIEHHS W BBIBOJABI IO pE3yJlbTaTaM MPOBEAEHHOTO HAOIIOACHUS, WCCIENOBaHUS, OLICHUBATH
JOCTOBEPHOCTH MOJTYYCHHBIX PE3yIbTAaTOB, BHIBOJOB U 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEINOJIOKEHUS O €0 PAa3BUTUHU B HOBBIX YCIOBUSX.

Padora ¢ undpopmanueii:

BBISIBIIAATH A1e(DUIIUTHI HH(DOPMAIIUU, JTAHHBIX, HEOOXOAUMBIX U OTBETA HAa BOMIPOC U JUTsl PEIICHUS 3a/1auu;

BBIOMpATh MHPOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX TUIIOB, aHATM3UPOBATH, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHHUS;



CTPYKTYpUPOBaTh MH(POPMAIHIO, TPEICTABIATH €€ B pa3IHMUHBIX (popMax, MWILTIOCTPHUPOBATH I'padHUecKH;
OILICHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSTENEHO CHOPMYIMPOBAHHBIM KPUTEPHSIM.

KovMMmyHukaTuBHBIe YHUBepcalbHbIe yueOHbIe JelCTBUSA

OO0wmenne:

BOCIIPpMHUMATL U (1)0pMy.HI/IpOBaTI> CY)XXICHHUA B COOTBETCTBUU C YCIIOBUAMHU WU LCIIAMU 06HI€HI/I$I, SICHO, TOYHO, 'PaMOTHO BbIPpAXaTb CBOIO
TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, AaBATh MOSACHCHUA 110 X004y PCIICHHA 3aa4l, KOMMCHTUPOBATH HOJIy‘ICHHI:IfI PE3yibTaT,

B X0J1e 00CYXKIeHUsI 3a7jaBaTh BOMPOCHI IO CYLIECTBY 00CYX AaeMOil TeMbl, MPOOIEMBbI, PEIIaeMON 3a/1aul, BHICKA3bIBATh UJIEH, HALIEJICHHbIE
Ha MOUCK pCHICHUSA, COITOCTABJIATh CBOU CYKJACHUA C CYXXKACHHUAMU APYIrUX YUACTHHUKOB JUaliora, O6Hap}I)KI/IBaTI) pas3siiniuec U CXoACTBO HOSI/IIII/Iﬁ, B
KOPPEKTHOM (opMe GopMyIHUpOBaTh Pa3HOTIIACHS, CBOM BO3PAXKEHHUS;

MpCACTAaBIATE PE3YJIbTAThl PCIICHUA 3aaa4U, SKCIICPUMEHTA, UCCICAOBaHMA, IPOCKTA, CAMOCTOATCIIbBHO BI)I6I/IpaTB q)OpMaT BBICTYIIJICHUA C
y4€TOM 3ajjau MPe3eHTANN U 0COOEHHOCTEN ayTUTOPUH.

PeryasiTuBHble yHUBEpCcalbHbIE YUeOHbIE A€l CTBUA

Camoopranuszanms:

COCTaBJIATH IJIaH, AITOPUTM PELICHUs 331a4M, BEIOMPATh CIIOCOO PELICHHs C YUETOM UMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMaLuu.

CaMOKOHTPOJIb, YMOLHMOHAJIbHBIH HHTEJVIEKT:

BJIaJIeTh HABBIKAMU [103HABATEIbHON pe(IEKCHM KaK OCO3HAHUS COBEPLIAEMBIX JECHCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB,
BJIQJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIiecca M pe3ysbTaTa pellieH!s] MaTeMaTHYeCcKot 3a1a4H;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IIPH PEIICHUM 3alayd, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
0OCTOATENILCTB, JaHHbBIX, HAWJEHHBIX OIIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBUAM, OOBSICHATH IPUUMHBI JOCTHIKEHUS WIIM HEJOCTHXKEHUS Pe3ybTaTOB AEATEIbHOCTH,
HaXoJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMmecTHast 1EATEIBHOCTD:

IIOHMMaTh M HCHOJb30BAaTh NMPEHMYLIECTBA KOMAHJHOW M HMHIMBHUAYaJIbHOW pabOThI MpPHU pelleHUH y4eOHBIX 3a7ay, NPUHUMATh 1Ielb
COBMECTHOH /I€ATENIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl, pacipeaesaTh BUIbl padoT, 10rOBapUBaThCs, 00CYXAaTh MPOLECC U
pe3yabTar paboThl, 0000IaTh MHEHUS! HECKOJIBKHX JIFOAEH;

y4acTBOBATh B IPYNIOBBIX (popmax paboThl (00CyxeHHs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbD» U UHBIE), BBITIOIHATH CBOIO YaCTh pabOThHI
U KOOPAMHUPOBATh CBOM JEUCTBUS C JPYrMMM 4YIEHAMH KOMAaH/bl, OI[EHMBATh KayeCTBO CBOETO BKJIAZa B OOIIMH MPOAYKT MO KPUTEPHUSIM,
c(OpMYJIMPOBAHHBIM Y4aCTHUKAMH B3aUMOJECHCTBHSL.



HNPEAMETHBIE PE3YJIbTATDBI
K koniy 10 kjaacca oOydaronuiicss HayIuTcs:

CBOOOHO OMEPUPOBATH OCHOBHBIMH MOHITHSIMH CTEPEOMETPUH TIPU PEIICHUU 33124 U MTPOBEICHUHM MaTEMAaTHICCKIX PACCYKICHUI;
MIPUMEHSTHh AKCUOMBI CTEPEOMETPUH U CIEACTBHUS U3 HUX IIPHU PEIICHUU TEOMETPUUECKUX 3a/1aY;

KJIACCHU(UITMPOBATh B3aUMHOE PACIIOJIOKCHHE TMPSMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B IMPOCTPAHCTBE, MPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE;

CBOOOJHO OTEPUPOBATH MOHSTHUSMH, CBS3aHHBIMH C YIJaMH B IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU U
IJI0CKOCTBIO;

CBOOOJIHO OTIEPUPOBAThH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;

CBOOOJIHO pacro3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (MIPU3Ma, MUPAMUJIA, IPSIMOYT OJTbHBIN Mapayieienunes, Kyo);
KJIacCU(PHUITMPOBATh MHOTOTPAHHUKH, BRIOMpasi OCHOBAHMS JIJIs KJIAaCCU(DUKAIINY;

CBOOOJTHO OTIEPUPOBATH TOHITHUSIMH, CBI3aHHBIMH C CEYEHUEM MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJTHATH MMapajuielbHOE, IEHTPATBHOE M OPTOTOHAILHOE MPOCKTUPOBAHUE (PUTYp HA TIIIOCKOCTh, BHITIOJTHATE H300paXkeHus: GUryp Ha
IJIOCKOCTH;

CTPOUTDH CEUCHHSI MHOTOTPAHHUKOB PA3JIMYHBIMHU METOaMH, BBITIOJHATH (BBIHOCHBIE ) TUIOCKHE YEPTEKHU U3 PUCYHKOB IMTPOCTHIX 00 BEMHBIX
¢buryp: Bua cBepxy, COOKy, CHH3Y;

BBIYHCIIATH TUIOIIAIU TOBEPXHOCTEN MHOTOTPaHHUKOB (TIpU3Ma, MUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (popMyII;

CBOOOJHO OMEPUPOBATh MOHITHSIMH: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTb CUMMETPHUH, LIEHTP, OChb M IJIOCKOCTh
CUMMETPHUU (PUTYPHI,

CBOOOHO ONEpUPOBATH MOHATHUAMHU, COOTBETCTBYIOLUIUMHU BEKTOPaM M KOOPAWHATAM B IPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUS HAJl BEKTOPAMU;

pemarh 3a7ayd Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKUX OTHOLICHUM M HAXO0XJICHHWE I€OMETPHUYECKUX BEIMYWH, MPUMEHSS U3BECTHBIC
METO/IbI IPU PEeUICHUH MaTEMaTHYECKUX 3aa4 TOBBIIICHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH;

MPUMEHSTh MPOCTEHINNE MPOTpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbI MPHU PEUICHUH CTEPEOMETPUUYECKUX
3azay;

W3BJIEKATh, IPe0OPa30BbIBATh U MHTEPIIPETUPOBATH HH(GOPMAIIUIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (PUTYpaxX, MPEACTABICHHYIO Ha
YyepTekax U pUCYHKAX;

MIPUMEHSTH MOJTYYCHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATH M aHATU3UPOBATH pealibHbIE CUTYyalluH, IPUMEHATh W3YUYEHHBIC MOHATHUS B
MpolLIecCce MOKCKa PEelIeHUsT MaTeMaTH4YeCKu cOPMYTUPOBAHHOM MPOOIEMBI, MOJEINPOBATh peajbHbIe CUTYallMU Ha SI3bIKE TEOMETPHH,
UCCIIEIOBATh IOCTPOCHHBIE MOJETHU C UCIIOJIb30BAHUEM T€OMETPUUECKUX MOHATUH U TEOpEM, ammapara anreOpbl, pemarh MpakTHIYeCcKue
3aJlauu, CBSI3aHHbBIE C HAXOXKJCHHEM FeOMETPUYECKUX BEINYMH;



¢ HMMCTb NPCACTABJICHUA 00 OCHOBHEIX 3TaIax Pa3sBUTUA TCOMETPHUH KaK COCTaBHOM YacTH q)YHI[aMeHTa Pa3sBUTHA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
n/n NPOrpaMMbl Bceero Konrpoaeneie | Hpakrusicciire o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
https://resh.edu.ru/

1 BBezenue B crepeoMeTpuio 9 https://www.yaklass.ru/

https://edu.skysmart.ru/
B3anMmHO€e pacriosiokeHne IpsMBIX B https://vesh.edu.ru/

2 S — 7 1 https://www.yaklass.ru/

https://edu.skysmart.ru/
[MapamienbHOCTh MPSAMBIX M IUIOCKOCTEN B https://vesh.edu.ru/

3 HpoCTpaHCTEE 21 1 https://www,yaklass.ru/

https://edu.skysmart.ru/
[MeprneHMKyISpHOCTb IPAMBIX U ttps://resh.edu.u/

4 N — 25 1 https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

> YIJIBIL# paCCTOSHHS 16 1 https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

6 MHOTrOrpaHHHKH 7 https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

7 BekTopsl B mpocTpaHCTBE 12 1 https://www.yaklass.ru/
https://edu.skysmart.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIUS
3HAHUI

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

INOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
N Tema ypoxka KoanuectBo yacos Jara uzydenus | DIeKTpOHHBIE HU(POBBIC
Bcero | KoHntposbHbIE 00pa3oBaTeNbHBIE PECYPCHI
paboThl
BBenenne B crepeomerpuio — 9 4
1 OcHoBHbI€ TIpaBUJIa U300paKEHUS HA PUCYHKE IIIOCKOCTH, 1
NapajuIeNIbHBIX IPSIMbIX (OTPE3KOB), CEpPEAMHBI OTPE3Ka
2 [ToHsITHS CTEPEOMETPUH: TOUKA, TIPsMasi, TUIOCKOCTb, 1
npocTpaHcTBO. OCHOBHBIE MTPaBUJIa N300paKEeHNS Ha
PHUCYHKE IJIOCKOCTH, MapalJIebHbIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3KA.
3 [TonsaTus: mepecekaronuecs MmIOCKOCTH, MEPECEKAIOIIHECS 1
TpsIMasi ¥ THIOCKOCTH; MOJYIPOCTPAHCTBO
4 [TonsiTHs: IepeceKaroIuecs MIOCKOCTH, IePECEeKAIOIIHECs 1
psiMasi ¥ TIOCKOCTh; IOJIYIPOCTPAHCTBO
5 MHororpaHHuKH, H300paKEHHUE MPOCTEHIITNX 1
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIONMUX O0OBEKTOB
6 MHororpaHHuKH, H300paKEHHUE MPOCTEHIITNX 1
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIONMUX O0OBEKTOB
7 AXCHOMBI CTEPEOMETPHH U TICPBBIC CICIACTBHUS U3 HHX. 1 https://resh.edu.ru/
8 AKCHOMBI CTEPEOMETPHH U NEPBBIC CICICTBUS U3 HUX. 1
9 AXCHOMBI CTEPEOMETPHH U TICPBBIC CIICJACTBHUS U3 HHX. 1 https://www.yaklass.ru/p/ge
CriocoObl 3a1aHMS IPSIMBIX M TUIOCKOCTEH B MMPOCTPAHCTBE. ometria#program-10-klass
O603HaueHUs NPSIMBIX U TUIOCKOCTEH
B3anmHoe pacnosioskeHue MPSIMBIX B IPOCTPAHCTBE — 7 4
10 | B3aumMHOE pacmoioKeHHE MPSIMBIX B IIPOCTPAHCTBE. 1 https://resh.edu.ru/
CkpemuBaroruecs npsiMbie. [[pu3Haku CKpenMBarOIIHXCSI
npsiMbIX. [lapajienbHble MpsiMble B POCTPAHCTBE.
11 | Teopema O CyIIECTBOBAaHHU M €IMHCTBEHHOCTH MPSIMOM 1 https://resh.edu.ru/

NapajuleJIbHON JAHHOU MPSAMOM, MPOXOIALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleW Ha JaHHOU npsaMou. Jlemma o
NIEPECCYCHUH MaPAIICIbHBIX IPIMBIX INIOCKOCTBIO



https://resh.edu.ru/
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://resh.edu.ru/
https://resh.edu.ru/

12

[TapamtenpsHOCTB TpeX NpsMBbIX. TeopeMa o Tpex 1
napaJiyICJIbHBIX MIPAMBIX. TeopeMa 0 CKpCUIMBAIOIIUXCS
NIPSIMBIX.

https://resh.edu.ru/

13

[TapannensHoe npoektrupoBanne. OCHOBHBIE CBOMCTBA 1
NapajuIeIbHOTO MPOEeKTUpoBaHus. M300paxxeHne pa3HbIx
¢buryp B napasiesbHON MPOCKIHH.

https://edu.skysmart.ru/

14

LenTpanbHas nmpoekuus. Yroy ¢ COHANpaBJICHHBIMU 1
CTOpPOHAMHU. YTOJ MEXITY NPSIMBIMH.

https://www.yaklass.ru/p/ge

ometriaf#program-10-klass

15

3agauu Ha JOKa3aTeabCTBO U UCCIIEIOBAaHKE, CBSI3aHHBIE C 1
pPacCIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

16

KonTpouabHas padora Nel «AKCMOMBI cTepeoMeTpHH. 1 1
IlapaJuieqbHOCTH NPSIMOM M MJIOCKOCTH.

IMapaniebHOCTh NPSIMBIX U IVIOCKOCTEl B mpocTpaHcTBe — 21 4

17

[ToHATHA: mapamIeNbHOCTD MPSAMOM U TUIOCKOCTHU B 1
npocTpaHcTse. [Ipu3Hak nmapamieabHOCTH NPSIMOU U
mI0CKOCTH. CBOMCTBA MAPAUIETBHOCTH IPSIMOU 1
IIJI0CKOCTH

https://resh.edu.ru/

18

['eomeTrpuueckue 3a1aun Ha BEIYMCICHUE U 1
JI0Ka3aTeNbCTBO, CBSI3aHHBIE a MApaUIETbHOCTDHIO MPSMBIX U
IJTOCKOCTEM B MPOCTPAHCTBE.

19

[TocTpoenue ceueHus, MPOXOSIIETO Yepe3 JaHHYIO 1
MPSIMYIO Ha YEPTEKE U MapaJLICILHOTO APYTOU MPSMOiA.
Pacuet oTHOIIEHUH.

20

[TapannensHas mpoeKLus, IPUMEHEHUE AJIsl TOCTPOCHUS 1
ceveHui Kyba u napautenenumnena. CBoricTBa
napajuieNienune1a u Ipu3Mbl

21

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/I3HaKI/I MapaJiCJIbHOCTH 1
ABYX IUIOCKOCTEH.

22

TeopeMa 0 MapaJuICJIbHOCTH U CAMHCTBCHHOCTH ITIJIOCKOCTH, 1
HpOXOI[fIH.ICfI 4gepe3 TOYKY, HC NPUHAMJICIKAITYHO JIaHHOM
IUIOCKOCTH U CIEACTBUS U3 HEE

https://resh.edu.ru/

23

CsoiicTBa napaJiiCJIbHbIX ILIOCKOCTEH: O napaieJIbHOCTU 1
MPAMBIX IIEPECCUCHUS ITPU MEPECCCUCHUU IBYX
TIapaJiJICJIbHBIX IUIOCKOCTEH TpeTBCfI.



https://resh.edu.ru/
https://edu.skysmart.ru/
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://resh.edu.ru/
https://resh.edu.ru/

24

CBoiicTBa mapaiesIbHBIX IJIOCKOCTEN: 00 0Tpe3Kax
napaJlyICJIbHBIX MMPAMBIX, 3aKIIFOYCHHBIX MCKAY
napaijiCJIbHBIMHA INIOCKOCTAMM; O IICPECCUCHUU HpﬂMOfI C
ABYMS TApaJIJICJIbHBIMHU IIJIOCKOCTAMUA

25

N300pakenue ceueHnit mupaMubl, Kyoa v IpU3MBl,
KOTOpBIE MTPOXOAAT uepe3 ux pedpa. M3obpaxenue
MEPECEUCHHUS MTOTYYEHHBIX IJIOCKOCTEN. PackpairBanue
MTOCTPOEHHBIX CEYEHUN pa3HbIMU 1IBETAMHU.

26

N300paxkenue ceueHuil nupamuabl, Kyoa v Mpu3Msl,
KOTOpBIE MTPOXOIST uepes ux pedpa. M3obpaxxenue
MEePECEUCHHUS MOTYYEHHBIX MIIOCKOCTEN. PackpamrBanne
MTOCTPOEHHBIX CEYEHUN pa3HbIMU [IBETAMHU.

27

N300paxkenue ceueHuit nmupamuabl, Kyoa v Mpu3Msl,
KOTOPBIE MTPOXOIAT Uuepe3 ux pedpa. M3zobpakenue
MEepEeCEeUCHMS MOTYYECHHBIX MIIOCKOCTEN. PackpamrBanme
MTOCTPOCHHBIX CEYEHU pa3HbIMU [IBETAMHU.

28

N3obpaxenne ceueHunit mupaMuIbl, Kyoa U MPU3MBbI,
KOTOPBIE MTPOXOIST uepes ux pedpa. M3odpaxkenue
MepeceueHMs MOTYYECHHBIX MIIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEUEHUN pa3HbIMU [[BETAMHU.

https://edu.skysmart.ru/

29

Merto/1 cneoB sl MOCTPOSHUS CEUCHHUIA.

30

Merton cnenoB s mocTpoeHus ceuenuii. CBoiicTpa
MEePECEUCHHU I MPSMBIX U TIJIOCKOCTEH.

31

Merton cnenoB s mocTpoeHus ceuenuii. CBoiicTpa
MEePECEUCHHU I MPSMBIX U TIJIOCKOCTEH.

32

HOCTpOGHI/IC CEUCHHI B nmupamMuic, Ky6e I10 TPEM TOYKaM
Ha pe6an. CO3I[8.HI/IC BBIHOCHBIX qepTe>1<eI71 H 3aIlMCh IIaroB
IIOCTPOCHMUA.

https://math-ege.sdamagia.ru/

33

[TocTpoenue ceueHuit B mupamue, Kyoe o TpeM ToYKam
Ha peOpax. Co3aHne BEIHOCHBIX YEPTEKEH U 3aIiCh IaroB
HOCTPOCHHUSL.

34

[TocTpoenue cedenuil B nmupamuze, Kyoe 1o TpeM TouKam
Ha pebpax. Co3/1aHne BEHIHOCHBIX YEpTEKEH U 3alUCh I11aroB
MOCTPOEHHS.



https://edu.skysmart.ru/
https://math-ege.sdamgia.ru/

35 | [loBTOpEeHKE TNIAHUMETPHUHU: TEOPEMA O TIPOTIOPLIUOHATBHBIX 1
otpeskax. Ilogobue TpeyroJbHUKOB.
36 | [ToBTOpenue ianuMeTpun: TeopemMa Menenasi. Pacyers B 1
CEUCHMSIX Ha BEIHOCHBIX YepTexkax. Vicropus pa3Butus
TUTAHUMETPUH U CTEPEOMETPHUH.
37 | Kontpoabsnasi padora Ne 2 o teme: «IlapamiesbHoCTD 1 1
IVIOCKOCT e
IepneHnKyJIAPHOCTH NPSAMBIX M IVIOCKOCTEl B MpocTpaHcTBe — 25 4
38 | [loBTopenwue: Teopema [Tudaropa Ha MIOCKOCTH. 1
39 | [loBTOpEHME: TPUTOHOMETPHS MPSMOYTOILHOTO 1
TPEYTOJIbHUKA
40 | CgoiicTBa Ky0a ¥ IPAMOYTOJIBHOTO TTapaJuIeIIeTUIIe 1A 1
41 | BeruuciieHne UTMH OTPE3KOB B KyO€ W MPSIMOYTOJIbHOM 1
napauiesIenuIee.
42 | IlepneHIUKYISAPHOCTD MPSAMOM U TIOCKOCTH. [Tpu3HaK 1 https://resh.edu.ru/
MEPIICHANKYIISIPHOCTH MPSIMOI U TUIOCKOCTH
43 | IlepneHAMKYIAPHOCTH MPSMOU U TUIOCKOCTH. [Tpu3Hak 1
MEPICHANKYISIPHOCTH MPSIMOH U TUIOCKOCTH
44 | TeopeMa O CYIIECTBOBAHHUU M €AMHCTBEHHOCTH MPSIMOIA, 1 https://resh.edu.ru/
MPOXOASIIEH Yepe3 TOUKY MPOCTPAHCTBA
MEPIICHANKYIISIPHOHN TIOCKOCTH
45 | I110CKOCTH | MEPICHIUKYJISIPHBIC UM TIPSMBIE B 1
MHOTOT'paHHHKAaX.
46 | I11OCKOCTH | MEPICHIUKYJISIPHBIC UM TIPSMBIE B 1
MHOTOI'paHHHKAaX.
47 | IlepneHaukynsp u HakaoHHast. [TocTpoeHue 1 https://resh.edu.ru/
MIEPIICHIUKYIISPA U3 TOYKU HA MIPSIMYIO
48 | [lepnennukynsap u HaknoHHas. [loctpoenue 1
MIEPIICHIUKYIISPA U3 TOYKU HA MIPSIMYIO
49 | Teopema o Tpex neprneHAUKyIsIpax (mpsMas 1 oopaTHas) 1 https://www.yaklass.ru/p/ge
ometria#program-10-klass
50 | Teopema o Tpex nepneHauKynspax (nmpsimast U oOpaTHasi) 1
51 | Yron Mexay CKpelrBaIUMUCS MPSIMBbIMU 1 https://resh.edu.ru/
52 | Ilouck nepneHuKYISIPHBIX MPSIMBIX C TTOMOIIBIO 1

TNCPICHAUKYIIAPHBIX IUIOCKOCTEH
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53 | OproroHaiabHOE IPOEKTUPOBAHUE 1
54 | IlocTpoeHnue ceyeHuid Kyoa, pU3MBbl, IPAaBUIIbHOMN 1
MUPaMUBI C TOMOIIBI0 OPTOrOHAIBHOW MTPOEKITUH.
55 | [locTpoenue ceuenuii Kyoa, mpuU3Msl, IPaBUIbHOMN 1
MUPaMUBI C TOMOIIBI0 OPTOrOHAILHON MPOEKITHH.
56 | CuMMeTpus B IPOCTPAHCTBE OTHOCHTEIHHO TIOCKOCTH. 1
[T1ocKOCTH CHMMETPU B MHOTOTPaHHUKAX
57 | IIpu3Hak neprneH uKyaspHOCTH IPSIMON U INIOCKOCTH KaK 1
CIICICTBUE CHMMETPHH.
58 | [IpaBWIbHBIE MHOTOTPAHHUKH. Pacuér paccTosSHUIA OT 1 https://edu.skysmart.ru/
TOYKH JI0 TUNIOCKOCTH
59 | IIpaBuibHBIC MHOTOTpAaHHUKH. Pacu€r paccTosiHui OT 1
TOYKH JI0 TUNIOCKOCTH
60 | CiocoOBI OIYCTUTH MEPTIICHIUKYIISIPBI: CHMMETPHSI, CABHT 1
TOYKH 110 NapAJIEIBHON IPSIMOI
61 | CaBur mo HemapauIeNbHOM MPSIMOi, N3MEHEHHE 1
paccTosTHUM
62 | KonTpoubHas padora Ne 3 «B3auMHoOe pacnoJioxkeHue 1
MPSMBIX H IUIOCKOCTEl B MPOCTPAHCTBE»
Yriabl u paccTosiHus — 16 4
63 | [loBTOpEHUE: yroa MeXay NpsIMbIMH Ha IUIOCKOCTH, 1
TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYTOJILHUKE, TEOpEMa
KOCHHYCOB
64 | IloBTOpEHHUE: Yyroa MEX 1y NPSIMBIMH Ha IIOCKOCTH, 1
TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYTOJILHUKE, TEOpEMa
KOCHHYCOB
65 | ['eomeTpuyecKre METO bl BBIYUCICHHS yIila MEXTy 1
IPSMBIMU B MHOTOTPaHHHKAX
66 | JByrpanuslii yrona. CBOMCTBO JIMHEWHBIX YIIIOB 1 https://resh.edu.ru/
JBYTPaHHOTO yTJia
67 | IlepnenaukynspHble MI0CKOCTH. CBOMCTBA B3aUMHO 1 https://resh.edu.ru/
NEePIEHAUKYIISPHBIX INIOCKOCTEN
68 | [Ipu3Hak nepneHIuKyISIPHOCTH IIOCKOCTEH; TeopeMa o 1 https://resh.edu.ru/

HpHMOﬁ MEpeCCUCHUA IBYX IUIOCKOCTEH
TNCPICHAUKYIIAPHBIX TpCTBeﬁ IIJIOCKOCTH.
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69 | [IpsMOyroJbHBIN MapauIeNeuIeI; Ky0; n3MepeHH s, 1 https://resh.edu.ru/
CBOICTBA MPSMOYTOJLHOTO NapajliesIenUIe 1a.
70 | Teopema o AHArOHAIHU MPSMOYTOJILHOTO MMApAJIICIICTUTIE A 1
U CIICJICTBUE U3 HEE.
71 | CrepeoMeTpruyecKue U MPUKIAAHBIC 3a/1a4H, CBSI3aHHBIC CO 1 https://edu.skysmart.ru/
B3aMMHBIM PACIOJIOKEHHEM NPSMBIX U TUIOCKOCTEH
72 | IloBTOpEeHHE: CKPEUIMBAIOIIUECS MPSIMBIE, TapajiebHbIC 1
TUIOCKOCTH B CTAaHAAPTHBIX MHOTOTPAHHHUKAX
73 | [1apa mapayuiebHBIX TUIOCKOCTEH Ha CKPEIIUBAIOIIAXCS 1
MPSIMBIX, PACCTOSTHIE MEX]Ty CKPEUTUBAIOIIIUMUCS
MIPSIMBIMA B TTPOCTBIX CHTYAIIHSIX.
74 | PaccTostHME OT TOYKH JO MJIOCKOCTH, PACCTOSTHUE OT 1
IPSIMOM JI0 MJIOCKOCTH.
75 | BorunciaeHne pacCTOSHUN MEXK/Ty CKPEITHBAIOIIIUMHUCS 1 https://math-ege.sdamgia.ru/
MPSIMBIMH € TIOMOTIBIO TIEPIICHIUKYIISIPHON TIIOCKOCTH.
76 | TpexrpaHHBIH yroJ, HEPABEHCTBO ISl TPEXI'PaHHBIX YIJIOB. 1
Teopema ITudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JJIS
TPEXTPaHHOTO yriia
77 | OnemeHThl chepruuecKO T€OMETPUH: T€0e3UNICCKIE 1
JIMHUU Ha 3eMJIe.
78 | KonTpoubHas padora Ne 3 «YTJIbl M paccTOSIHUS 1 1
MHOrorpaHHMKHM - 74
79 | Cucremaru3anus 3HaHUN «MHOTOIpaHHUK U €r0 1
AJIEMEHTBI»
80 | Iupammma. Bugsl nupamu. IIpaBuibHas mupamMmuga 1 https://resh.edu.ru/
81 | Ilpusma. IIpsimast u HaKIOHHAs Ipu3Mbl. [IpaBuabHaAs 1 https://resh.edu.ru/
pu3Ma
82 | Ilpsmoii mapasuienenuie]1, MPsIMOYToJIbHbIH 1 https://resh.edu.ru/
napajuienenunes, Kyo.
83 | Beinykibsle MHOTOrpaHHukH. Teopema Ditepa 1
84 | Beimykisle MHOTOrpaHHHUKH. Teopema Ditnepa. 1
[TpaBunbHbBIE U MONTYNPABUIBLHBIE MHOTOTPAHHUKHU
85 | KontpoabHnas pa6ora Ne 4 «MHOrorpaHHUKI 1 1

BexTopsl B npocTpancTBe — 12 4y
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86 | [lonsiTve BekTOpa HA IUIOCKOCTH U B TIPOCTPAHCTBE. 1 https://www.yaklass.ru/p/geo
metria#program-10-klass

87 | Cymma BEKTOPOB. 1 https://resh.edu.ru/
88 | Pa3zHOCTH BEKTOPOB. 1 https://resh.edu.ru/
89 | IlpaBwmio mapasurenenunesa. 1 https://resh.edu.ru/
90 | YMHOXEHHE BEKTOpA HA YHCJIO. 1 https://resh.edu.ru/
91 | PaznoxxeHue BeKTOpa 1o O6a3HuCy TPEX BEKTOPOB, HE 1

JIKAMUX B OJJHOU TUIOCKOCTH
92 | CxaynsspHOE IPOM3BE/ICHHE. 1 https://resh.edu.ru/
93 | BeruncieHue yria MeXIy BEKTOPaMH. 1 https://resh.edu.ru/
94 | Tlpocreiimme 321241 ¢ BEKTOPaMHU 1
95 | [Ipocreiimme 3a1a4u ¢ BEKTOPaAMH 1
96 | IIpocreiimue 3a1a4n ¢ BEKTOPaAMU 1 https://math-ege.sdamgia.ru/
97 | KontpoabHasi pagora Ne 5 «BekTopbl B IPOCTPAHCTBE» 1

IToBTOpeHue, 00001IeHNE U CUCTEMAaTH3AUs 3HAHUN — S 4

98 O0600meHne u cucreMaru3anus 3Hannii «B3anuMHoe 1

PacIoI0KEHUE MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE
99 O06o00menre U cucTeMaru3alus 3HaHui « MHOTOTpaHHUKINY 1
100 | MTororasi aTMMHHCTPATHBHASI KOHTPOJIbHAs padoTa 1 1
101 | O600mEeHEe 1 cucTeMaTU3alvs 3HAHNI: aHAJIN3 1

KOHTPOJILHOW pabOThI
102 | O6oOIEeHE ¥ cucTeMaTU3aUs 3HaHNI 1

Hroro- 102 yaca



https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

MaremaTrka: anreOpa W Hadala MaTeMaTHYECKOTo aHanm3a, reomerpus. ['eomerpus 10-11-if xmacc: 6a30BBId M yriyOJNEHHBIA YPOBHH:
yueonuk/JI.C. Atanacsit, B.®. byry3os, C.b. Kagomues (u ap.).-11-eusn.,ctep. — Mocksa: I[Ipocsemenne,2023. -287,(1) c.:un.-(MI'Y -mikoste).
METOJAUYECKHUE MATEPHUAJIBI JJ151 YYUTEJIA

I'eometpust. [Toypounsie pazpadotku. 10—11 kmaccer :yue6. mocobue it o6meoopazonar.opranuzanuii /C. M. CaaksiH, B. @. Byry3os. — M.
: [Ipoceemenue, 2017 —2-e u3a., nepepad. — 232 ¢. : wr. (MI'Y — mkoure).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/

https://www.vaklass.ru/

https://m.edsoo.ru/7f414736/
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