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PABOYASI ITIPOT'PAMMA IO TEOMETPHH (YTJIYBJIEHHBIA YPOBEHD),
10-11 KJIACC

Pabouas mporpamma mo reoMmeTpuu (yriyOJeHHBIH YpOBEHb) HA YPOBHE CPEIHEr0 OOIIEero
o0pa3oBaHMs CcoOCTaBl€HAa Ha oOcHOoBe TpeOoBaHMHi K pe3ylbTaraM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO O0IIET0 00pa3oBaHUs, IPEACTaBICHHbBIX B DenepaibHOM
rOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE CpEeIHEro oOuero oOpa3oBaHMs, Ha OCHOBE
@enepanbHoil paboueil mporpammbl 1o ydeOHoMy mpenmery «l'eomerpusi» (yrayOieHHBIN
ypOBeHb) a Takxke Paboueil mporpaMmbl BOCHUTAHUS.

|. COIEPXKAHUE YYEBHOT'O ITPEJIMETA «'EOMETPHUSA (YT JIYBJEHHBIN
YPOBEHbD

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MTOHATHS CTEPeOMETpHH. TouKa, MpsiMasi, MI0CKOCTb, MPOCTpaHCTBO. [loHATHE 00
aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIICJCTBUS U3 HUX.

B3anMHOe pacnosiokeHue IpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIINECs, MapaulelIbHbIE U
cKpeluBamomuecs npsamsie. [IpusHaku ckpemmBarommxcs npsamsix. llapamiensHocTs MpsMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: MAapAJUICNIbHBIE IIPSMBIE B IPOCTPAHCTBE, IAPALIEIBHOCTh TPEX
IPSIMBIX, APAJUIEIBHOCTD MPSMON U IUIOCKOCTHU. [[apannenbHoe U LHEHTpaIbHOE TPOEKTUPOBAHUE,
n3zobpaxenue ¢puryp. OCHOBHbIE CBOWMCTBA MapaJlJIeIbHOTO MpoeKTHpoBaHus. M3o00paxenue guryp
B NApaJUIEIbHOM IMPOEKUMH. YTJbl C COHANPABIECHHBIMM CTOPOHAMHM, YroJl MEXIY HpPSIMBIMU B
npoctpaHcTBe. [[apamnenbHOCTh IIOCKOCTEN: MapajuieIbHbIE NIOCKOCTH, CBOMCTBA MapalIeIbHbIX
iockocteil. [IpocTeiiie npocTpaHCTBEHHBIE (PUTYPBI HA MIIOCKOCTU: TETPadIp, Napajiesienune],
MOCTPOEHUE CEUEHHUIA.

[lepneHIMKYISPHOCTD NPSAMON M IJIOCKOCTHU: NEPIIEHIUKYIISIPHBIE NIPSIMBIE B IPOCTPAHCTBE,
IpsIMBIE TApAJUICNIbHBIE W NEPIEHAMKYJISApPHbIE K IUIOCKOCTH, IPHU3HAK MEPIEHINKYISIPHOCTH
IpsIMOH M IUIOCKOCTH, TEOpeMa O MPsAMON NEPHEHAUKYIIPHOM IUIOCKOCTH. OpTOroHaiabHOE
MIPOEKTUPOBaHUE. lIepeHINKyIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTHU, PACCTOSHHE
OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIHs (GUTYyphl HA MIOCKOCTb. [lepneHauKyIspHOCTh MIOCKOCTEH:
IIPU3HAK NEPIEHANKYIIIPHOCTH IBYX IUIOCKOCTEH. TeopeMa 0 TpEX NepHeHANKYIIApax.

VYIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOU U IIJIOCKOCTBIO, IBYTPAHHBIN YroJ, JIMHEWHBIN
yroil JBYTrpaHHOro yria. TpEéXrpaHHbIi W MHororpaHHble yriibl. CBOMCTBAa IJIOCKHX YIJIOB
MHOrorpaHHoro yria. CBONCTBa IUIOCKMX U JABYT'PAaHHBIX YIJIOB TpEXTpaHHOro yria. Teopembl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKH

Buibl MHOrOrpaHHUKOB, pa3BEpTKa MHOrOrpaHHuKa. [Ipu3ma: N-yroapHas npusma, npsmas v
HaKJIOHHAs TPU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh NMpu3Mbl. [lapamienenunen, npsaMoyroiabHbIN
napajuleJienunes U ero cpoiicrBa. Kparuaiimme myTd Ha MOBEPXHOCTU MHOTOrpaHHUKa. Teopema
Oiinepa. [IpoctpanctBennas teopema Iludaropa. [lupamuaa: N-yronpHast mupamMuaa, MpaBUIbHAS U
ycedu€HHas nupamuasl. CBolicTBa pédep M OOKOBBIX IpaHell MpaBUiIbHON nmupamusl. [IpaBuibHbIC
MHOTOTPAaHHUKH: TPaBWIbHAs TNpHU3Ma W IpaBWIbHAs IHpaMUJa, NPaBWIbHAs TpPEyroJjbHas



nUpaMuia U TMPaBWIBHBIA TeTpa’np, KyO. IlpeacraBieHune o NpaBWIBHBIX MHOTOTPAaHHHKAX:
OKTa’Ip, JOJAEKAdAP U UKOCABP.

Bbruuciienue 31€MEHTOB MHOTOIpAaHHHMKOB: pEOpa, auaroHanu, yrisel. [lnmomans ©oxoBoi
MIOBEPXHOCTHU U TOJIHOM NOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAb OCHOBAaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTU HPAMOM mpu3Mbl. [lmomans OGOKOBOW MOBEPXHOCTH M TOBEPXHOCTH IMPABHIBLHON
IIUPAMUJIBI, TEOpEMA O IUIOLIAN YCEYEHHON TUPAMUIBI.

CumMeTpusi B TPOCTPAHCTBE. OJIEMEHTHl CUMMETPUU IPaBUIIbHBIX MHOIOTPAHHUKOB.
CuMMeTpyusi B NIPaBWIBHOM MHOIOTPaHHMKE: CHMMETPHUS IapajlUlelleNuIena, CUMMETpUs
IIPaBUJILHBIX IPU3M, CHMMETPUS IPABUIIBHON TUPAMUIBIL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

IIoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABICHHBIE M IPOTHBOIIOJIOKHO HAIPABICHHBIE BEKTOpPBHL. PaBeHCTBO
BEKTOpPOB. JIeMCTBUS C BEKTOPAMM: CJIOKCHHUE M BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHUX
BEKTOPOB, YMHOXKE€HUE BEKTOpa Ha uuciio. CBOMCTBA CIIOKEHMS BEKTOPOB. CBOMCTBA YMHOXCHUS
BEKTOpa Ha 4ucio. [IoHATHEe KOMIUIaHApHBIE BEKTOPBI. 1IpU3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBmwiio mnapamnenenunena. Teopema O pa3lIoKEHHH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. lIpsMoyronpHas cucrema kKoopauHaT B mpoctpaHcTBe. KoopauHatsl BekTopa. CBsi3b
MEXYy KOOpPAMHATaMU BEKTOpAa M KOOpPAMHATAMHU TOYEK. YTOJI Mexay Bekropamu. CkamspHoe
IIPOU3BEICHAE BEKTOPOB.

11 KJIACC

TeJsia BpameHust

[loHATHS: TMIMHIPHYECKAs TOBEPXHOCTh, KOHUYECKasi IIOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, 00pa3yolue noBepxHocreid. Tena BpalleHUs: WIMHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. BzanmHoe pacronoxenre chepbl U IUIOCKOCTH, KacaTeidbHas IJIOCKOCTh K cdepe.
N300paxxeHue Ten BpalieHus Ha I0CKOCTH. Pa3BépTka uunuHapa u konyca. Cummetpus cepsl u
mapa.

O6béM. OcHoBHBIE CBOIcTBa 00BEMOB Ten. Teopema 00 00bEME MTPSIMOYTOJIBHOTO
napajienenunena M ciueactsus u3 He€. OOBEM mpsMONW M HAKIOHHOW TNPHU3MBI, IMIIMHApA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOTro CErMeHTa.

KomOuHammu Ten BpalieHHss W MHOTOTpaHHHMKOB. Ilpu3ma, BhUcaHHass B IWJIMHID,
onucaHHas okoJyio nuiMHApa. [lepeceuenne chepsl U mapa ¢ miockocTero. Kacanue mapa u cdepsl
IJIOCKOCThIO. [IOHSATHE MHOTOrpaHHUKA, OIMHUCAHHOTO OKOJIO c(dephl, cdepbl, BIUCAHHOW B
MHOTOI'PaHHHK WJIH TEJIO BpAIllEHUs.

[Inomanps NMOBEpXHOCTH LMIMHApA, KOHYyca, miomanb chepsl u e€ yacreid. [logobue B
npoctpacTBe.  OTHomeHWe  00BEMOB, IJIOMIAJEH  MOBEpPXHOCTEW  MOAOOHBIX  (Uryp.
[IpeoOpa3oBanue mnonoOus, romoreTus. Pemenuwe 3agad Ha IUIOCKOCTH C HCIOJIBb30BaHHEM
CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHne ceueHuii MHOTOTPAaHHUKOB M TEJ BPAILICHHUS: CEUSHUS MMIMHIpA (MapaliebHO
U TEPHEeHIUKYISIPHO OCH), CEYEeHHUs KOHyca (TMapajulesbHble OCHOBAaHHIO M IPOXOAAIIME 4Yepe3
BEPIINHY), CEYEHHUsS IIapa, METOJbI MOCTPOSHHS CEYCHUH: METOJ CJIEJ0B, METOJ] BHYTPEHHEIO
MPOEKTUPOBAHHUS, METOJI TIEpEeHOCa CEKYIIEH MITOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropel B mpoctpancTBe. Omnepanuu Haja BEKTOpaMHU. BekTOopHOE yMHOXKEHHE BEKTOpPOB.
CBoiicTBa BEKTOPHOrO YyMHOXeHUA. [IpsMoyronpHas cuctemMa KOOpAWHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOA MpU
peIIeHIH TEOMETPHUECKUX 3a71ad.

JBHKEeHHS B IPOCTPAHCTBE

JIBxenus nipoctpanctBa. Otobpaxkenus. JIBuxeHus u paBeHCTBO Guryp. Ob6mue cBoicTBa
JBWKEHUH. Buapl MBMOKEHUI: MapauleNbHbIM NepeHOoC, LEHTpPalbHAs CUMMETpHS, 3epKalbHas
CUMMETpHSs, TOBOPOT BOKPYT npsimoil. [IpeoOpa3oBanus nogpobus. [Ipsmas u cdepa Ditnepa.



Il. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O IIPEAMETA
«'EOMETPUSI» (YT JIYBJEHHBIA YPOBEHb)

JIN4YHOCTHBIE pe3yJabTaThbl

1) rpaxaanckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3WUIMM  OOy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHUHCKOTO OOIIECTBa, MPEICTABICHUE O MATEMATHYECKHUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHHUH, TPOLEIYyp TPaKIAaHCKOro 0OIecTa
(BBIOOPHI, OMpPOCHI W JIPYroe), YMEHHE B3aMMOJIEWCTBOBATH C COILMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBHH C X (DYHKIIUIMHU U HA3HAUYCHUECM;

2) naTpuoTHYECKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh POCCUMCKON T'pakIaHCKOW HIACHTUYHOCTH, YBAXKCHHsI K IMPOIUIOMY MU
HACTOSIIEMY POCCUUCKOM MAaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSIM POCCHUCKHX
MAaTeMaTUKOB U POCCUUCKON MAaTEMaTUUYECKOM IIKOJIbI, UCIIOJIb30BaHUE ATUX JTOCTUKEHHUUN B IPYTrUX
HayKaX, TEXHOJIOTHSX, chepax SIKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHWE JYXOBHBIX IICHHOCTEH POCCHUUCKOTrO Hapona, chopMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOIO MOBEJICHHUSI, CBI3aHHOT'O C MPAKTUYECKUM IIPUMEHEHUEM JIOCTUKEHUN HAYKU
U ICSITEITLHOCTHIO YIEHOTO, OCO3HAHUE JIMIHOTO BKJIAJa B IIOCTPOCHHUE YCTOWIMBOTO Oy IyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs ICTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lay, pPELIEHUM, pacCyXIEeHUH, BOCIHPHUHUMUYMBOCTH K MaTEeMaTHYECKUM acIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocIUTAHUE:

c(hOPMUPOBAHHOCTh YMECHHS MPUMEHATH MaTEMaTUICCKIE 3HAHUS B MHTEPECaX 30POBOTO U
6e3o0macHOro 0o0pasa *KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (30POBOE MHUTAHUE,
cOamaHCHPOBAaHHBINA PEKHUM 3aHSATHI M OTIbIXA, peryisipHas (pu3uveckasi akTHBHOCTD), (PU3HUECKOE
COBEPIICHCTBOBAHUE MPH 3aHITUAX CIIOPTUBHO-03I0POBUTEIIBHON IESATEILHOCTHIO;

6) TpynoBOe BocUTaAHME:

TOTOBHOCTh K TPYHdy, OCO3HAHWE ILIEHHOCTH TPYAONIOOUS, MHTEPEC K PAa3IUYHBIM cdepam
MpoeCCUOHAIBHON JIeATEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €€ TPHIOKEHUSMU, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oynymiel mpodeccuu U pealn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE
MJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO U CaMOOOpa30BaHUIO HA
MPOTSHKEHUHM BCEH KU3HHM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PELIEHUWU NMPAKTHUYECKUX 3a7ad
MaTeMaTU4eCKOW HalpaBJIECHHOCTH;

7) 3K0JIOrH4YecKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  AKOJOTHYECKOM  KYJIbTYpPhl, TOHUMAaHUE BJIHUSHUSA  COIHAIBHO-
SKOHOMHUYECKHUX MPOLECCOB HAa COCTOSHHE NPUPOJHOM U COLUMAIBHOM Cpefbl, OCO3HAHHE
JI00AJBHOTO XapaKTepa SKOJIOTHUECKUX MPOoOJIeM, OpUEHTAIMs Ha TPUMEHEHHUE MaTeMaTHYECKUX
3HAHUU JJIS pelIeHUs 3a]a4 B 00JIaCTH OKpY’KaloIel cpepbl, MIaHUPOBAHUE MOCTYIKOB M OIICHKU
WX BO3MOXHBIX TTOCJIEICTBUM JIJISl OKPYXKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOU MPaKTUKHU, TOHUMAHHE MaTeMAaTUYECKOW HAyKH Kak c(hepsl uemoBeuecKkoin
NeSTETFHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH ISl PA3BUTHSI [IUBUIIN3AIINN, OBJIAJCHUE SI3BIKOM
MaTeMaTUKd W MaTeMaTH4eCKOM KyJIbTypoll Kak CpEACTBOM TIO3HAHUS MHUPA, TOTOBHOCTH
OCYIIECTBIISITh TPOCKTHYIO U UCCIIEIOBATEILCKYIO IEITEIbHOCTh WHINBUIyaJIbHO U B TPYIITIE.



MertanpeameTHble pe3yJibTaThl

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHIA, OTHOLICHUH MEXy MOHATUSAMH, (DOPMYIHPOBATH ONPEACTICHIS OHITHH, YCTAHABITUBATh
CYLIECTBEHHBIH MPU3HAK KIACCHU(UKALMU, OCHOBAaHUSA AJsi OOOOIICHUS M CpaBHEHMsSI, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATH, (DOPMYIMpPOBaTH U NPeoOpPa3OBbIBATH CYKICHHUS: YTBEPAUTEIbHBIE H
OTpHULIATENbHBIE, €IMHUYHBIC, YACTHBIC U O0IIKE, YCIOBHbIE;

BBISIBJISITh MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpedHs B Qakrax,
JTAaHHBIX, HAOFOICHUSX U YTBEPKIICHUSX, TIPEJIaraTh KPUTEPUH JIJIsl BBISIBICHHS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUUI;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX WU HHAYKTHUBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIFOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JI0KAa3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUHN (TIPSIMbIE U OT
MPOTUBHOT0), BBICTPAaWBaTh apPryMEHTALMIO, TPUBOAUTH MPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI H BHIBOJIBI;

BBIOMpATh croco0 perieHust yd4eOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBEIOMpaTh HaHOOJIee TIOIXOSAIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBare/ibCKue 1eHCTBUSA:

MCIOJIb30BaTh BOMPOCH KaK HMCCIEAOBATEILCKANA WHCTPYMEHT TO3HaHWS, (HOPMYIUPOBATH
BONPOCHL, (UKCHUPYIOIIUE MPOTUBOpEUYHe, Mpo0ieMy, YCTaHaBIMBaThb MCKOMOE M JAHHOE,
(GhOopMHUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHHUE;

MIPOBOJIUTh  CAMOCTOATENIbHO  CIUIAHUPOBAHHBIM ~ HKCIIEPUMEHT,  HCCIEJOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHUeCKOro OOBEKTa, SBJICHHS, TMPOIECCa, BBISBICHUIO
3aBUCHUMOCTEHN MEXIy 00BEKTaMu, SIBJICHUSIMH, ITPOLIECCAMH;

CaMOCTOSITENILHO (POPMYITUPOBATH OOOOIICHHSI W BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUs, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YNIbTAaTOB, BHIBOJIOB U
0000IIEHN;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOIIECCA, a TAKKE BBIABUTATh MPEAOI0KEHHUSI O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

BBISIBIIATH JePUITUTHI UHPOpPMAIIMU, JAaHHBIX, HEOOXOAMMBIX JJIsI OTBETa HAa BOIMPOC W IS
pelieHus 3a1a4u;

BBIOMpaTh  MHGOPMAIMIO U3  WCTOYHUKOB  PA3JUYHBIX  THIOB, aHAJIM3UPOBATH,
CUCTEeMAaTHU3HpPOBaTh U  HWHTEPIPETHPOBATH HWHGOPMAIMIO PA3IUYHBIX BHAOB U  (Qopm
MIPEACTABICHHUS;

CTPYKTYypUPOBaTh UH(POPMALINIO, PEACTABIATh €€ B Pa3IUYHbIX (opMax, UILTIOCTPUPOBATH
rpaduyecku;

OLIEHHUBATh HAAEKHOCTh HH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIEe yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBUA

Oo01enue:

BOCIPUHUMATh U (OPMYITUPOBATH CYKIEHUS B COOTBETCTBHHM C YCIOBUSMU W IENISIMHU
O6H.[€HI/I$I, SCHO, TOYHO, FpaMOTHO BLIpa)KaTB CBOIO TO‘—IKy 3peHI/I5[ B yCTHI)IX U INHUCBMCHHBIX
TEKCTax, JaBaTh MOSICHEHUS 110 X0y PEUICHUS 3a/1a4yi, KOMMEHTHUPOBATh NOJYUEHHBIA PE3YIIbTAT;

B XOJIl¢ OOCYXIEHHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI, TPOOIEMBI,
pemaemMoil 3ajauu, BBICKA3bIBaTh HJEH, HAICJICHHbIE HA IMOUCK PELICHHS, COMNOCTABISTH CBOU
CYXACHHSI C CYKICHHSIMH JPYrMX YYaCTHUKOB JAMajiora, oOHapyKHWBaTh pa3jilyule U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe hOopMyITHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;



MPEACTABIATh PE3yJbTaThl PEIIEHUs 3aJaud, HKCIEPUMEHTA, HCCIEIOBAHMS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a/ay Ipe3eHTalud U 0COOeHHOCTEH
ayJIuTOPHH.

PeryisitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmszaums:

COCTABIIATh IUIAH, AJITOPUTM pEIIECHHUS 3a7ayd, BBIOMpATh CIIOCOO pEUICHUs € Y4ETOM
HUMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHPOBATH
BapHUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJIEKT:

BJIQJICTh HABBIKAMH MO3HABATEIbHON pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIMTENbHBIX MPOLIECCOB, UX PE3Y/IbTAaTOB, BIAAETh CIOCO0AMM CAMONPOBEPKU, CAMOKOHTPOJIS
rpolrecca 1 pe3yibTaTa peleHns MATEMaTUIeCKOU 3a1a4H;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHHH 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JCATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLIEHUBATh COOTBETCTBHE PE3yJbTaTa LEIH M YCIOBUSIM, OOBSICHATh MPUUYHHBI JOCTHKCHHS
WIA HEJAOCTHXKEHMS pe3ylbTaTOB JEATEIbHOCTH, HAXOAWTh OWMOKY, JaBaTb OLICHKY
pUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEIBHOCTD:

[IOHUMAaTh U HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHJIHOM M WMHIUMBUAYyalbHOW pabOThl IpH
pemieHMM y4eOHBIX 3ajgad, MPUHUMATh L€lb COBMECTHOM JIEATEIbHOCTH, IUIAHUPOBATh
OpPraHM3aIMI0 COBMECTHOH pPabOTHI, paclpenessTh BUIbI pabOT, JOrOBAPUBATHCS, OOCYKIATh
Ipolecc U pe3yabTaT paboTel, 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

Y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OCykIeHHs, 0OOMEH MHEHHH, «MO3TOBBIE
IITYPMBI» U UHBIE), BBIIOIHATh CBOIO YaCTh PA0OThHl U KOOPJAMHUPOBATH CBOU JICHCTBUSA C IPYTUMHU
YJIeHaMU KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
c(OpPMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

IIpenmeTHble pe3yJibTaThI

K koniy 10 kiacca o0yyaromuicss Hay4uTCs:

o CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATHSMH CTEPEOMETPUM NpPU PpEHICHUH 33434 U
MIPOBE/IEHUU MaTEMaTUYECKUX PacCyKJICHHIA;

o TPUMEHATH aKCUOMBI CTEPEOMETPHUM U CIEACTBHUS M3 HUX INPU PEIICHUH T'€OMETPUUYECKUX
3ajau;

o KJIacCU(QUIIMPOBATh B3aUMHOE pPAacClOJIOXKEHHE MPSAMBIX B IPOCTPAHCTBE, IIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

o CBOOOJHO OMNEpUPOBATH TMOHATUSMHU, CBA3AHHBIMU C YIJIAaMH B HPOCTPAHCTBE: MEXKIY
IPSIMBIMH B IPOCTPAHCTBE, MEXY MPSIMON U MJIOCKOCTHIO;

« CBOOO/HO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

« CBOOOJHO pacro3HaBaThb OCHOBHBbIE BHJIbI MHOTOIPaHHHMKOB (IIpU3Ma, MHpaMHJa,
MIPSIMOYTOJIbHBIN Napaienenumnen, Kyo);

+ KJIACCHU(HUIMPOBATH MHOTOTPAHHUKHU, BBIOMPAsi OCHOBAHUS JIJIsl KIIaCCU(PHUKAIINH;

o CBOOOJHO OMEpUPOBATh MOHSATHSMH, CBSI3aHHBIMM C CEYEHHMEM MHOTOI'PaHHUKOB
IUIOCKOCTBIO;

 BBINOJHATH MapajlIebHOE, LEHTPAIBHOE U OPTOTrOHAIBHOE NPOEKTHpPOBaHUE (UTYp Ha
TUIOCKOCTD, BBIIOJHSTH H300paXkeHHs (PUTYp Ha MIOCKOCTH;

o CTPOUTH CEUEHHUS MHOTOIPAHHUKOB pa3jIMYHbIMM METOAAMH, BBIIOJHATH (BBIHOCHBIE)
TUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

o BBIUMCIATH  IUIOIIAJM  [OBEPXHOCTEH  MHOTOIpAaHHUKOB  (mpu3Ma,  MHpaMuia),
reOMETPHUECKUX TeJl C TPUMEHEHHEM (hopMyT;



« CBOOOJHO ONEPUPOBATH MOHATUSIMU: CHMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OCh U TIOCKOCTb
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (QUTYPBI;

« CBOOOJHO ONEPUPOBATH IMOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpDAMHATaM B
MIPOCTPAHCTBE;

 BBIMOJHATH ICHCTBUS HAJl BEKTOPAMH,

o pewmaTrh 3aJayd Ha JOKa3aTeJbCTBO MAaTEMaTHYECKMX OTHOIIEHUH U HaxOXKICHHE
TE€OMETPUUECKUX BEIWYHH, TPUMEHSS U3BECTHBIC METOBI MPH PEIICHHH MAaTeMaTHYECKUX 3a7ad
MOBBILIEHHOTO U BBICOKOT'O YPOBHSI CIIOKHOCTH;

o IPUMEHATH NPOCTEMIIME IPOrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI PU PELICHUHN CTEPEOMETPHUUECKUX 3a/ay;

« W3BJIEKATh, MPEOOPA30BBIBATE M HHTEPIPETUPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX QUrypax, NpeAcTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

o IPUMEHATH IOJYYEHHBIC 3HAHUS HA IPAKTHKE: CPAaBHUBATh M aHAJIM3UPOBATh pEalbHbIE
CUTYyalluu, NPUMEHITh H3YUYEHHBIC TOHATHS B MPOLECCE IOWCKA pEIICHUS MaTeMaTH4YeCKH
copMynUpOBaHHOW MPOOJIEMBI, MOJEIUPOBATh pEaJbHBIE CHUTYyallUd Ha S3BIKE T'E€OMETpPUH,
UCCIIEIOBATh IMOCTPOCHHBIE MOJENU C HCIOJIb30BAaHUEM TIE€OMETPHUYECKHX MOHATUH U TEOpEM,
anmaparta anreOpbl, pelarbh NPaKTUUYEeCKUE 3aJaul, CBSI3aHHBIE C HAXOKJIECHUEM I€OMETPHUUECKUX
BEJIMYUH;

o UMETh IPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS NEOMETPUM KaK COCTAaBHOM 4YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K konmy 11 kiacca o0ydaromuicss HAyIuTCs:

« CBOOOJHO OMEpUPOBATh MOHATUSMHU, CBSI3AHHBIMU C IWIMHIPHUYECKOH, KOHUYECKOW H
cepruvecKoil MOBEpXHOCTIMHU, OOBACHATH CITIOCOOBI IOTYUSHHS,;

+ OIEpPUPOBATH MOHATUAMHU, CBSI3AHHBIMU C T€JIAMH BPAICHUS: [IIIIMHAPOM, KOHYCOM, cepoit
U 11apoM;

+ Dpacro3HaBaTh Tella BpalleHus (LMUIUHAP, KOHYC, cepa u map) M OOBSICHATH CIHOCOOBI
IIOJIyYEHUS TEJl BpalLleHUs;

+ KIacCH(PHUIMPOBATH B3aUMHOE PACIOIOKEHUE cPephl U MITOCKOCTH;

¢ BBIYHCIATH BEITMYMHBI DJIIEMEHTOB MHOTOTPAaHHHMKOB M TeJl BPALICHUS, OOBEMBI U TUIOIIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TeJl C IPUMEHEHHEM (HOpMYyIT;

¢ CBOOOJHO OIEPHUPOBATH TOHSATHIMH, CBS3aHHBIMH C KOMOWHAITUSIMH T BpalleHUS H
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIMCAaHHBI B cdepy M OMUCaHHBIA okolio cdepsl, cdepa,
BITMCaHHAs] B MHOTOTPAaHHUK WJIH TEJIO BPAILICHHS,

e BBIUHCIISITH COOTHOIICHHUS MEX/1Y IUIOIMIAIIMHU MTOBEPXHOCTEN 1 00bEMaMU MOJOOHBIX TElT;

« u300paxarb U3y4yaemble (UTYpPHI, BBIIOIHITH (BHIHOCHBIE) IJIOCKHE YEPTEXKH U3 PUCYHKOB
MPOCTBHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUEHHS TEI BPAILLCHUS;

o WU3BJIEKAaTh, MHTEPIPETUPOBATh M MPEoOpa3oBbIBATH HWH(OPMALMIO O MPOCTPAHCTBEHHBIX
TeOMEeTPUUYECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

« CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

 BBIMOJHATH ONEPALMU HAJl BEKTOPAMH;

+ 3aJaBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI cucTeMe KOOPAUHAT;

+ peuaTh TeOMETPUYECKHE 3aJaul Ha BBIYUCIICHUE YIJIOB MEXAY MPSIMBIMU U TIOCKOCTSIMH,
BBIUMCJIICHHE PACCTOSIHUM OT TOYKM JO IIJIOCKOCTH, B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOTO METO/Ia TIPU PEIICHUH;

o CBOOOJHO ONEpPUPOBATh MOHSATHSIMH, CBA3aHHBIMHU C JBI)KEHHEM B INPOCTPAHCTBE, 3HATH
CBOMCTBA JBUKEHUI;

« BBINIOJHATH N300paXEHNUsT MHOTOTPAHHUKOB U TEJl BpaIllEHHUs NIPY MapauIeIbHOM TIepeHoce,
[EHTPATbHOW CHMMETPHH, 3€PKAIbHONH CHMMETPUH, TMPH TIOBOPOTE BOKPYr  MPSIMOH,
npeoOpa3oBaHus TOI00WS;

e CTPOHUTH CEYECHHS MHOTOTPAHHUKOB M TENl BPALICHUS: CEYCHMS IMUIMHIpA (MapajljielbHO U
MEPIEeHIUKYIIPHO OCH), CEUeHHs KOHyca (TmapasuleJbHble OCHOBAHMIO W MPOXOJALINE Yepe3
BEPIIHHY), CEUCHUS 1I1apa;



o WCIONB30BaTh METOIBl TOCTPOCHHUSI CEUYCHHM: METOJA CJIEAO0B, METOJl BHYTPEHHETO
MIPOEKTHUPOBAHMUS, METO]I TIEpEHOCA CEKYIIEH ITOCKOCTH;

 JIOKa3bIBaTh FTEOMETPHUECKUE YTBEPKICHHUS,

o TPUMEHATH TeOMeTpuYeckue (akThl I pemeHus CTePEOMETPUYECKUX  3ajad,
MIPEIITOJIATAIONINX HECKOJIBKO IIAroB PEIICHUS, €CIU YCJIOBUS TMPUMEHEHUsS 3a/JaHbl B SBHOU U
HEsBHOU (opme;

o pemaTh 3aJa4d  Ha JO0Ka3aTeIbCTBO MATEMAaTHYECKMX OTHOIICHWH W HaXOXICHHE
reOMETPHUCCKUX BEITHYMH;

e TPHUMEHATH MPOTPAMMHEIC CPEACTBA M DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMBI MPH
PEIICHUH CTEPEOMETPUICCKUX 3a]1aY;

o TIPHUMEHATH TMOJyYCHHBIC 3HAHUS HA TPAKTHUKE: CPABHUBATh, aHAJIM3UPOBATH U OICHUBATH
peanbHbIe CUTYallud, MPUMEHSITh M3YYCHHBIC MOHITHS, TEOPEMBI, CBOMCTBAa B IPOIECCE TOUCKA
pelIeHrs MaTeMaTHIeCKu C(HOPMYITUPOBAHHON TPOOJIEMBI, MOJICTHPOBATh pPeaTbHBIC CHUTYaI[UN Ha
SI3bIKE TEOMETPHH, HCCIICOBATh IIOCTPOCHHBIC MOJICNM C HCIOJIb30BAaHHEM T'€OMETPHYCCKUX
MOHATHI ¥ TEOPEM, arlrapara anreOpsl, pemaTh TPaKTHIeCKUE 3a/1a4H, CBS3aHHBIC C HAX0XKICHUEM
re€OMETPHUCCKUX BEITHYUH;

e UMETh IPEICTABJICHHUS OO0 OCHOBHBIX dTarax Pa3BUTHS I'EOMETPUHM KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTUH.

I1l. TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA YACOB,
OTBOAUMBIX HA OCBOEHHME KAXKJIOU TEMbI YHEBHOI'O IIPEIMETA
«"EOMETPUS» (YIVIYBJIEHHBIN YPOBEHD)

10 KJIACC
Ne Koa-Bo | Diaexkrponnbie (Hu(ppoBbIEe)
w/n HaumMeHnoBaHue pa3/iesioB H TEM NMPOrPaMMbI 4ACOB 06pa3oBaTENBHbIE PECYPChI
1. BbejeHie B CTEPEOMETPHIO 93 https://!ib.myschool.e_du.ru/m
arket?filters=%22subjectlds
5 Bsaumuoe PacIIoIoKEHHE MPSIMBIX B 6 https://!ib.mvschool.e_du.ru/m
POCTPaHCTBE arket?filters=%22subjectlds
3 [MapannensHOCT, MPSAMBIX W IJIOCKOCTEH B 3 https:// !ib.myschool.e_du.ru/ m
' | IPOCTpaHCTBE arket?filters=%22subjectlds
n [epneHAMKYIAPHOCTh MPSIMBIX W IUIOCKOCTEH B o5 https:// !ib.myschool.e_du.ru/ m
IPOCTPAaHCTBE arket?filters=%22subjectlds
5. Vi i paccrosmHis 16 https://!ib.mvschool.e_du.ru/m
arket?filters=%22subjectlds
https://lib.myschool.edu.ru/m
6. Muororpanmuxu ! ark%t?fiItersZ%ZZSubiectlds
https://lib.myschool.edu.ru/m
7. Bextopst B mpoctpancrse 12 arkrzet?fiItersZ%ZZSubiectlds
8 [ToBTOpeHue, 0000IIEHHE © CHUCTEMATH3AIHsI 5 https:// !ib.myschool.e_du.ru/m
" 3HaHWH arket?filters=%22subjectlds
O01mee KOJIMYECTBO YaCOB 10 POorpamMme 102
11 kaace
Ne Kon-Bo | Duekrponnbie (undposbie)
o/ HanmeHoBaHMe pa3jeioB U TeM POrpaMMBbl 4acoB | 0GpasoBaTeIbHBIE PECYDCHI
https://lib.myschool.edu.ru/m
1. Anamraueckas reomerpus 15 arkpet’?fiItersZ%ZZSubiectlds
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 15 https:// !ib.mvschool.e_du.ru/m
3HAHHUN arket?filters=%22subjectlds
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https://lib.myschool.edu.ru/market?filters=%22subjectIds

https://lib.myschool.edu.ru/m

3. | O61EM MEOTOTpaHHHAKA 17 arket?filters=%22subjectlds
https://lib.myschool.edu.ru/m

4. | Tena Bpamerus 24 arket?filters=%22subjectlds
5. | IInowmaau rnmoBepxXHOCTU U 0OBEMBI KPYIJIBIX TEI 9 https:/lib.myschool.edu.ru/m

' tal P pyr arket?filters=%22subjectlds
https://lib.myschool.edu.ru/m

6. Memxenns 5 arket?filters=%22subjectlds
; [ToBTOpeHue, 0600IIEHNE B CHCTEMATH3ALIHS 17 https://lib.myschool.edu.ru/m

" | 3HaHUH arket?filters=%22subjectlds

O01mee KOJMYECTBO YaCOB 10 MporpamMmme 102
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