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MOSCHUTEJIbBHAS 3AIIUCKA

PaGouas mporpamma yuebHOTrO Kypca «['eoMerpus» 6a30BOTO YPOBHS JUISl 00yJIarOIIHXCS
10 —11 kmaccoB pa3paboraHa Ha ocHOBe dDeaepaqbHOrO roCyIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeaHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
MPEIbSBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATUIMKA POCCHICKOTO OOpa30BaHMSL.
PeaJ'II/I?;aHI/I?I mporpaMmabI o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHILIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, ICJIIOCTHOCTH

O6HI€Ky.]'IBTypHOFO, JIMYHOCTHOT'O U ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU o6yqa10m1/1xcsl.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxxHocth y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUS
o0ycloBJieHa MPaKTUYECKONM 3HAYMMOCTBIO METANpeAMETHBIX U TMPEIMETHBIX Pe3yJIbTaTOB
oOyueHusi TeOMETPUM B HaIIPaBJIEHUU JIMYHOCTHOTO Pa3BUTHs oOydaromuxcs, GopMupoBaHus
(GYHKIIMOHATBHOM MaTeMaTH4YeCKOW T'PaMOTHOCTH, HM3Yy4EHMs] APYrUX Y4eOHBIX AMCLMILIUH.
Pa3Butne y 06yqafomp1xca IMpaBUJIbHBIX Hpe)ICTaBJ'IeHI/II\/’I 0 CYHIIHOCTU U MPOUCXOKICHHUU
reOMETPUYECKUX aOCTpaKiui, COOTHOIIEHUU PEAIbHOTO U MJICANIbHOTO, XapaKTepe OTPaKEeHUS
MaTeMaTUYE€CKOM HAyKOW SIBJIEHUU M MPOIIECCOB PEaJTbHOr0 MUpPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MaTeMaTHUYeCKOT0 MOJEIMPOBAHUS B HAyYHOM IIO3HAHMM U B IPAKTHKE
croco6cTByeT (OPMHUPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS YUYalIUXCsS, a TaKkKe KayecTB
MBIIILJIEHHS], HEOOXOIUMBIX JJISl aalTalliy B COBPEMEHHOM OOILIECTBE.

I'eomerpus sBnsieTcss OAHMM M3 0a30BBIX MPEIMETOB HAa YPOBHE CpEAHEro OOLIero
oOpa3oBaHus, Tak Kak 00OECHeYrMBAaeT BO3MOXKHOCTb H3YYEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
Hay4YHOU HANpaBJICHHOCTH, TaK U TyMaHUTAPHOM.

Jlorudeckoe MbllUIeHHE, (GOPMUPYEMOE MPU H3YYEHUH OOYYarOIIMMUCS MOHATUHHBIX
OCHOB TE€OMETPHUM M TOCTPOCHUM ILIETIOYKH JIOTUYECKUX YTBEPXKICHHM B XOJAE pEIICHUS
reOMETPUYECKUX 3aJa4y, YMEHHE BBIABHUTaTh U OIPOBEPraTh TUIMOTE3bl HEMOCPEACTBEHHO
UCIIOJIL3YIOTCSl TPU PEHICHHH 3a]ad €CTeCTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
(bu3uKH.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTIX
JeSITeNFHOCTH YenoBeka. OpueHTaIus YeloBeka BO BPEMEHU M MPOCTPAHCTBE — HEOOXOIMMOe
YCIIOBHUE €r0 COLUATBHOTO OBITHSA, (hOpMa OTPAXKEHUS OKPYKAIOIIETO MUPA, YCIOBUE YCTICIIHOTO
MO3HAHUS u aKTUBHOTO npeoOpa3oBaHus NeCTBUTENHHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIUHSIET pa3HbIe BUIbI yIeOHON U TPYJOBOM JEATEIHHOCTH,
SABJISETCS OJHUM U3 MPOo(ecCHOHATFHO BaXXHBIX KadecTB, IOITOMY aKTyalbHa 3aada

(bOpMI/IpOBaHI/Iﬂ y 06yqa}oumxc;{ MMPOCTPAHCTBCHHOI'O  MBIIUJICHUA KaK pPAa3HOBUAHOCTU



00pa3HOTO MBINIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K TMPAKTHYECKOU
ACATCIIBHOCTH IIO MHOTHYM HaAllpaBJICHUAM.

Lenp ocBOeHUst mporpamMMbl yaeOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 0OydeHHUs
— o0mreoOpazoBarenbHOEe W OOMICKYIBTYPHOE DPAa3BUTHE OOYJarOMIMXCS depe3 obOecredeHue
BO3MOXKHOCTHU HpI/IO6peT€HI/I$I N HUCIOJIB30BAHUA CUCTCMATHYCCKUX T'COMCTPUUCCKUX 3HAaHUU U
NeUcTBUM, criennUYHbIX T€OMETPUH, BOZMOKHOCTH YCIIEIIHOTO PO I0JIKEHUSI 00pa30BaHus 10
CIICHUAJIBHOCTAM, HEC CBA3AHHBIM C ITPHUKJIAAHBIM HUCITIOJIB30BAHUEM I'COMETPUH.

[Iporpamma 1o reomMeTpum Ha 0a30BOM YpOBHE MpeJHAa3HAYeHa ISl OO0YyJaromIuxcs
CpC)IHeI\/JI IIKOJIbI, H€ MHCIBITHIBABIINX 3HAYUTCIIBHBIX 3&pr2]HCHPII>i Ha YpPOBHC OCHOBHOTI'O
obmrero obpazoBanus. Takum oOpa3zom, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
O6HII/I€ MaTEMaTUYCCKHUEC YMCHUs, CBA3AHHBIC CO CHGIII/I(l)HKOfI TCOMETPpUN U H€06XOI[I/IMBI€ JJIsA
KU3HU B COBPEMECHHOM 06H_[eCTBe. KpOMe 9TOT0, OHU UMECIOT BO3MOXXHOCTb U3YUNUTH T'€COMETPHUIO
OoJiee TIIyOOKO, €CIIM B JAbHEHIIIEM BO3HUKHET HEOOXOJAUMOCTh B T€OMETPUIECKUX 3HAHUSIX B
npodeccrnoHabHOM 1S TENbHOCTH.

HOCTI/I)KGHI/IG e OCBOCHUA mporpamMmabl oOecrieunBaeTcs pPEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHBIMM 3ajadaMH OCBOCHHUS Kypca «[eoMmerpum» Ha
6a3oBoM ypoBHe B 10—11 kiaccax siBISIOTCS:

e (opMHpOBaHHWE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOW KYIBTYpPHl U
0CO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIIMM MUPOM;

e (GopMHpOBaHHE TPEACTABJICHUS O MHOTOTPAHHUKAX W Tejax BpAIICHUS KaKk o
BXHEHUIIIMX MAaTEMaTHYECKHX MOJIEIISX, TIO3BOJISIFONINX ONMCHIBATh M U3ydaTh Pa3HbIC SBIICHHUSI
OKPYKAIOIIEero MUPa;

e (opMHpOBaHHWE YMEHHUS pacllO3HaBaTh Ha YEPTEkKAX, MOJICISAX U B PEATBHOM MHpE
MHOTOT'PaHHHUKH U TeJla BPAIICHUS;

e OBJIQJICHUE METOJAaMU pCIICHUS 3aJad Ha T[OCTPOCHUS Ha  U300paKEHHSIX
MPOCTPAHCTBEHHBIX (UTYD;

e (opMHUpOBaHHE yMEHHS OIEPUPOBATH OCHOBHBIMH TOHSATHSIMHA O MHOTOTPAHHUKAX H
TeJax BpaIlleHUs] K UX OCHOBHBIMU CBONCTBAMU;

e  OBJIQJICHUE aNTOPUTMAMU DPEUICHHS OCHOBHBIX THIIOB 3aJad; (OPMHPOBAHHE YMEHHSI
MIPOBOJUTHh HECJIOXKHBIE OKAa3aTEeNbHBIE PACCYKACHUS B XOJIe PEUICHUS CTEPEOMETPHUYECKHUX
3a/1a4 U 3a/1a4 C MPaKTHYECKUM COJepKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJIbHBIX M  TBOPUYECKUX  CHOCOOHOCTEH  0Oydaromuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIICJIOBATEILCKUX YMEHUM, KPUTHYHOCTH MBIIILJICHHUS;

e (dopmupoBaHue (GYHKIMOHATHHOW TPAMOTHOCTH, PEIEBAHTHOM TE€OMETPUU: YMEHHE
pacmo3HaBaTh TMPOSBICHUS TEOMETPUUYECKUX TMOHATHA, OOBEKTOB W 3aKOHOMEPHOCTEH B

PCAIBHBIX JXU3HCHHBIX CUTyallUAX U IIPU U3YUCHUU APYIrUx y‘-IC6HBIX npeaAMETOB, MPOABIICHUA



3aBUCHMOCTEH W 3aKOHOMEpHOCTeH, (GOpMyTUpOBaTh MX Ha S3BIKE T'€OMETPHH H CO3JIaBaTh
FEOMETPUUECKHE MOJIETH, MPUMEHSATh OCBOCHHBIM T€OMETPUYECKUU armapar Ui pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33]]a4, UHTEPIIPETUPOBATH U OLEHUBATH MOJTYYCHHBIE PE3YJIbTaThI.

OTAn4uTeNIbHOM 0COOCHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIIOYEHUE B KYPC CTEPEOMETPHUH B
Hayajie €ro U3y4eHHs 3aj]ad, PelIaeMblX Ha YPOBHE HHTYUTUBHOTO MO3HAHUS, U OTPEICIEHHBIM
o0Opa3oM opraHu3oBaHHas paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
MPOCTPAHCTBEHHOTO  MBINUICHUS, CTUMYJIUPYET TMPOTEKAHWE MHTYHUTHUBHBIX TPOLIECCOB,
MOTHBHPYET K JabHEUIIIEMY H3YUCHHIO TIPEIMETA.

[Ipeanourenne oTHAETCS HATISAHO-KOHCTPYKTHBHOMY METOAY OOYUYEHHUS, TO €CTh
TEOPETUYECKHUE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHUYECKOMN
NEeSTENPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TMPEJACTABICHUNW y y4alIuXcs B Kypce
CTEepEOMETPUH MPOBOTUTCS 3a CUET peIlIeHHUs 3a7a4 Ha CO3/IaHUE MTPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OINEpUpPOBaHUE IMPOCTPAHCTBEHHBbIMU oOpasamu. CoznaHue oOpas3a MPOBOIUTCS C
OTIOPOM Ha HATJBITHOCTh, @ ONIEPUPOBAHUE 00Pa30M — B YCIOBUSIX OTBJICUCHHS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHSI €70 UCXOJHOTO COJICP KaHMS.

OcHoOBHBIE  conepxarenbHble JHHUUM Kypca «['eomerpum» B 10-11 Kiaccax:
«MHororpanHuKn», «IIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», «BekTopsl u
KOOpPJUHATHI B POCTpaHcTBE». DOpMHUpPOBaHHE JJOTHUECKUX YMEHUN pacrlpeensieTcsi He TOJIbKO
[0 COJEp)KaTeIbHBIM JIMHUSAM, HO U TO rojaM oOOy4deHHs] Ha YPOBHE CpeIHEero oOIIero
o0OpazoBaHwUsI.

Copepxanue 00pa3oBaHUS, COOTBETCTBYIOIEE MPEIMETHBIM pe3yibTaTaM OCBOCHHUS
paboyeii mporpaMmbl, pacpeieI€HHBIM 10 ToJaM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl ~ OBNQJICHHE TIEOMETPUYECKMMHM  TOHATUAMHM M  HaBbIKAMHM  OCYILECTBISIOCH
MOCJIEIOBATENIbHO U TOCTYNAaTeNbHO, C COONIIOIGHUEM TMPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYATIUCH B OOIIYIO CUCTEMY F€OMETPUYECKUX MPEACTABICHHUHN 00yJarommxcs,

paclirupasa u YFJIY6JI${H eé, 06p8.3y5{ IMPOYHBIC MHOKCCTBCHHLIC CBA3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE
Ha n3yudenue reomerpun otBoAnTCS 2 yaca B Hezenmo B 10 kiacce U 2 yaca B HEZAEMIO B

11 xnacce, Bcero 3a Ba roga o0y4eHus - 136 yueOHBIX YacoB.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpun. Touka, mpsimasi, IIIOCKOCTh, IpOoCcTpaHcTBO. [loHsATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUU M CIICIICTBHS U3 HUX.

B3aumHoe pacrolioskeHHue NpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOUIUECS, apauleIbHbIe U
CKpeluBamomuecs npaMble. IlapamienbHOCTh NpPSIMBIX U IUIOCKOCTEM B IPOCTPAHCTBE:
napajulefibHble MpsSMble B IMPOCTPAHCTBE;, MAPAIEIBHOCTh TPEX MNPSIMBIX; MapaieIbHOCTh
NpsIMOM M MJIOCKOCTH. YTJIBl C COHAIPaBJICHHBIMH CTOPOHAMH; Yrojl MeEXJAy MNpsSMbIMU B
npoctpanctBe.  [lapaimenbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocreiinne npocTpaHCTBEHHbBIE PUTYphI HA MIIOCKOCTHU: TETPAdIp,
KyO, MapaJijiesienumne; NoCTpOeHUE CEYSHHI.

[lepneHuKynIpHOCTh MPSAMOM W IUIOCKOCTU:  NEPIEHIUKYJISpHbIE TpsSMbIE B
MPOCTPAHCTBE, MpsAMblEe MapajUlefibHble U MEPHEeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPHNEHIUKYISIPHOCTA IPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOW NEepHeHAUKYJIAPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXKIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. IlepneHaukyisp U HakJIOHHBIE: PACCTOSIHME OT TOYKU J0
IJIOCKOCTH, PACCTOSHHE OT MpsIMOM 10 IUIOCKOCTH, MpOeKUus (GUTypbl Ha IIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX IJIOCKOCTeH. Teopema
O TPEX MEPIEHIUKYISIPAX.

MHOrorpaHHMKHu

[loHdATHE MHOrOrpaHHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPAaHHUKA, BBINYKIbIE U
HEBBIITYKJIblE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yrospHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; IPsIMasi U HAKJIIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYroJibHbIA MapajuieNenuie u ero cBoiictBa. [lupamupaa: N-yrosbHas
nupaMuia, TpaHd W OCHOBAaHHE MUpaMHJibl; OOKOBas U TOJIHAS IOBEPXHOCTb MHPAMUJIBI;
MpaBUJIbHAsT U YyCEUEHHas NupamMuja. OJNEMEHThl MNpu3Mbl W nHpamuiabl. [IpaBuiibHblE
MHOTOTPaHHUKH: TMOHITHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUIbHAs
MMpaMua; MpaBUibHas TPEYroJdbHas MUpaMUa U MPaBUIBHBINA TeTpadap; kyo. [IpencraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoJeKa’dap M wukocadap. CeueHus MNpu3Mbl U
MMAPAMU/IBI.

CuMMeTpuss B INPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, NPAMOM, IMJIOCKOCTH.
DNEeMEHThl CHMMETPUH B TUpaMuAax, Napajjieenuneaax, IpaBuibHbIX MHOTOTPAaHHUKAX.

Brruncnenue >1eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH M TIOJHOW IOBEPXHOCTU NPAMOM MNpPHU3MBI, IUIOLIAJAb OCHOBAHWH, Teopema O

OOKOBOM MMOBCPXHOCTHU HpHMOﬁ IMPU3MBI. IInomanp OOKOBOM MOBCPXHOCTU U MNOBCPXHOCTHU



NPaBUIBHON NMHUpaMU[BI, TEOpeMa O IUIOMaau yceu€HHo mupamuiabl. [lonstue 06 oObéme.
O0BEM nupaMubl, PU3MBI.
[TonoOusie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMAASMU HOBEPXHOCTEH,

00BEMaMHU 1TIOJO0OHBIX TEI.

11 KJIACC

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocTH U B pocTpancTBe. ClOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHUE
BEKTOpa Ha uyMcio. PasnoxkeHue BekTOopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaay, CBA3aHHBIX ¢ IPUMEHEHUEM MPaBUJI IEHCTBUI C BEKTOPAMHU.
[IpsmMoyronpHas cucrema KoopAauHaT B npoctpaHcTBe. Koopaunatel Bektopa. I[Ipocteitmme
3aJauyd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Brruucnenue yrioB MexXIy MpSAMBIMH U TIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIH METOJ TPH
pELIeHUH T€OMETPUUECKUX 3a/1a4.

Tena ppamenust

Hunuuapuyeckas TMOBEPXHOCTb, OOpa3ymoollue UWIMHIPUYECKONH TOBEPXHOCTH, OCh
UWIMHAPUYECKON moBepXHOCTH. Llunuuap: ocHoBaHMs U OOKOBasi MOBEPXHOCTh, 0Opasytomias u
OCh; TUIOMIAIh O0KOBOW U TTOJTHOW MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, OOpa3yrolue KOHHYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KoHWYecKkoil mnoBepxHocTu. KoHyc: ocHOBaHue M BepliMHA, oOpa3yromas M OCh; IUIOIIAIh
OOKOBOHM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opa3yollue W BBICOTA; OCHOBAHMS U
OO0KOBast MOBEPXHOCTb.

Cdepa u map: meHtp, paamyc, AUaMeTp; IUIOIIAIL MOBEpXHOCTU cdepbl. Bizaunmuoe
pacnojiokeHue cdepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mionanb chepol.

N3o00paxkenue Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka nMIuHApa U KOHYycA.

KoMOuHnamu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OMHMCAHHBIM OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPaHHUK, UITH TEJIO BPallleHHUS.

[Tonsitne 06 o0BEMe. OcHoBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO Napaijenenunena u ciueactBus u3 He€. O0bEM HWIMHIpa, KoHyca. OO0BEM
apa u miomass cepsl.

Ilono6usle Tena B mpoctpaHcTBe. COOTHOUIEHUS MEXIY IUIOMAASMH TOBEPXHOCTEH,
00BbEMaMHU OJOOHBIX TEII.

Ceuenns wwiMHApa (mapajUiebHO M NEPHEHIUKYISIPHO OCH), CEYEHHUsi KOHyca

(HapaJ]J'ICJ'ILHOC OCHOBAHUIO U MMPOXOIAIICC UCPE3 BepI_LII/IHy), CCUCHUSA 1Iapa.



INJIAHUPYEMBIE PE3YJIbTATDBI
JIMUHOCTHBIE PE3YJIbTATbBI

JIMYyHOCTHBIE PE3YJAbTaThl OCBOCHHS MHPOTPaMMbl Y4eOHOro mpeamera «MaTemaTuka
XapaKTEPU3YIOTCS:

I'paiknanckoe BociuTaHue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW TO3WIUHM OOYYaloOImIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'0 4YIEHAa POCCHUMCKOIrO OOIIECTBA, MPEACTABICHUEM O MaTEMaTHMUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIEHUH, MNpOLEAyp TIpakJIaHCKOTO oOlecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAJIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYECHUEM.

IIarpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKON TpakITaHCKOM MJIEHTUYHOCTH, YBaXXE€HHUS K MPOLLIOMY
U HACTOSIIEMY POCCHUHCKOM MAaTeMaTHKH, ICHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JNOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH pOCCHICKOro Hapona; c(pOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JNOCTH>KEHUM HAayKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKIJIA/d B MOCTPOEHUE
YCTOWYMBOTO OYIyIIEro.

JcTeTHYeCKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHHMEM K MUY, BKIIOYasg  3CTETUKY  MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHICHUH, pacCyXJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYE€CKUM acCleKTaM pa3JInuHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

cOpPMUPOBAHHOCTHIO YMEHHsI MPHUMEHITh MaTeMaTHYecKue 3HaHUS B HHTepecax
310pOBOro U Oe3omacHoro oOpas3a KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEXUM 3aHSATUN M OTAbIXA, peryispHas (usnueckas
aKTHUBHOCTh); (PU3MYECKOTO COBEPLICHCTBOBAHMS, MPHU 3aHATUAX CHOPTHBHO-03JI0POBUTEIBHOM
JEATENBHOCTBIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K Pa3INYHBIM
cdepam mpodeccHoHaIBHON JIEATENHOCTH, CB3aHHBIM C MAaTeMaTHKON U €€ MPHIIOKEHHUSIMH,
YMEHHEM COBEpIATh OCO3HAHHBIN BBIOOp Oyayliel mpodeccuu U peasn3oBbIBaTh COOCTBEHHBIE

JKHU3HCHHBIC IIJIaHbl, TOTOBHOCTBIO H CIIOCOOHOCTBIO K MaTEMaTUICCKOMY 06p8.30BaHI/IIO n



caMo00pa30BaHUI0 HA TPOTSDKCHWH BCEW JKMU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B
PEIICHUN TPAKTHYECKUX 3a/1a4 MAaTeMAaTHUECKON HAMPaBICHHOCTH.

IK0JIOTHYeCKOe BOCIINTAHHE:

C(bOpMI/IpOBaHHOCTI)IO BKOHOFI/I‘ICCKOfl Ky.HI)TypBI, IIOHUMAHUEM BIJIMAHHUA COLIUAJIBHO-
SKOHOMHYECKUX IPOIECCOB HA COCTOSHHUE NPHUPOJHOW M COIHMATBHOW CpElbl, OCO3HAHUEM
JI00ATPHOTO  XapakTepa  JKOJIOTHMYECKUX  IpoOJieM; OpHEHTaled Ha  NPUMCHCHHE
MaTeMaTUYECKUX 3HAHUM JJIs pellieHus 3a7ad B 00JIacTU OKpYXalollel Cpelibl, MIIaHUPOBaHUS
MOCTYNKOB M OLEHKU UX BO3MOKHBIX MOCIEACTBHUM U1 OKPYKAIOIIECH CPEdbI.

IleHHOCTH HAYYHOT O MO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, IOHUMAHUEM MaTeMaTHUYeCKOM HayKu Kak cgepbl
quOBequKOﬁ JACATCIIbHOCTHU, 3TAIIOB eé paSBI/ITI/ISI U 3HAYUMOCTHU I paSBI/ITI/ISI OHUBUIIN3alIUU,
OBJIAICHUECM SI3BIKOM MAaTCEMAaTHUKU U MaTeMaTquCKOﬁ Ky.]'IBTypOI\/’I KakK CpeleTBOM IIO3HAHUA
MHpa; TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYID HM  HCCIEIOBATEIbCKYIO JICATEIBHOCTh

WHIWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOSHHS POTpaMMBbl yueOHOTo mpenMera «MaTemMaTHKa
XapaKTepU3YIOTCs OBJIaJICHHEM YHUBEPCATbHBIMU HO3HABAM EbHBIMU OeliCEUIMU,
VHUBEPCANbHLIMY —~ KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATIbHOIMU — pe2ylamuUeHbIMU
OeticmeusMu.

1) Vuueepcanvuvie nosnasamenvuwle oeticmsus, obecneuusarom Gopmuposanue 6az06vix
KOCHUMUBHBIX NPOYEcco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYI’CAouwe20 Mupd;
npuMeHenue 102UYeCKUX, UCCIe008ameNlbCKUX onepayuil, ymeHut pabomamso ¢ uHgopmayueti).

Ba3oBble 1ornyeckue aeiicTBus:

e  BBUBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEeMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUNH MEXAy TMOHATUSAMU; GOpMYIUpPOBATH  ONpEACNCHUS  TOHSTHIA,
yCTaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCUPUKAIMU, OCHOBaHUS [UIsi 00OOLIeHUs u
CpaBHEHHUSI, KpUTEPUU TTPOBOANMOTO aHANIN3A;

e  BOCIPUHHMMAThH, (QOPMYITHPOBATH W MPeoOpa3oBBIBATH CYKJICHUS: YTBEPAUTEIbHBIC U
OoTpUIaTeNbHbIe, eAMHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHBIE,

e  BBISBIATH MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTHBOpeUHs B (hakTax,
JAHHBIX, HAONIOJACHUAX W  YTBEPXKICHWSIX; TMpeasaratb KpPUTEPUU Il BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e  JeNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHUKHU, JCAYKTUBHBIX U WHIYKTUBHBIX

yMOBElKJ'IIO‘ICHHfI, yMO3aKJ1}O‘leHHI>'I 110 aHAaJIOT'HH,



e  IIPOBOJUTH CAMOCTOSITEJIBHO J0KAa3aTeJIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpsAMBIE U
OT NPOTUBHOIO), BBICTpAaUBaThb APIyMEHTALMIO, IPUBOJIUTH IMPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

e  BBIOMpaTh cmoco0 pemieHHs Yy4eOHOW 3agaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOJMAIIMM € Y4€TOM CaMOCTOSITENILHO BBIJCJIEHHBIX
KpUTEPUEB).

Ba3oBble nuccienoBare/bCKkue 1eHCTBUA:

e  HCIOJIb30BAaTh  BOMPOCHl  KaK  HMCCJIEOBATEIbCKUNM  MHCTPYMEHT  MO3HAHMUS;
(hopmMyIUpOBaTh BOMPOCH], (PUKCUPYIOIINUE MPOTUBOPEYHE, MPOOIEMy, YCTaHABIUBAThH NCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApI'yMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e  IPOBOJUTH CAMOCTOSITEJIbHO CIUIAHWPOBAHHBIA OSKCIEPUMEHT, HCCIEIO0BaHUE II0
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, MpOIlecca, BBISBICHUIO
3aBUCHUMOCTEHN MeXy 00beKTaMu, IBJICHUSIMH, TPOLIECCaMHU;

e CaMOCTOATENbHO (POPMYIUPOBATh 0OOOIIEHUS U BBIBOBI [0 Pe3yJIbTaTaM MPOBEIEHHOTO
HaOJI0IEHUS], UCCIIEeI0OBAaHUs, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011eHMIT;

e IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKKE BbIABUTaTh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

e BBIBIATH ACPUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOMPOC U IS
pelIeHus 3a/1a4H;

e  BbIOMpaTh HMHQPOPMAIMIO U3 HUCTOYHHKOB PA3JIMYHBIX THIIOB, AaHaJIU3UPOBATH,
CUCTeMATHU3UpPOBAaTh W HHTEPHPETUPOBATH HMHGOPMALMIO PA3IUYHBIX BHUJIOB U  (opm
MIpe/ICTaBJICHMUS;

e  CTPYKTypupoBaThb HuH(pOpManuio, TPEACTaBIsITH €€ B  pa3dU4HbIX  (dopMax,
WJUTIOCTPUPOBATH TpadUyecKH;

e  OIEHHMBATh HAA&KHOCT, HWHPOPMAIMUM TIO0 CaAMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanbHbie KOMMYHUKAMUGHBIE Oelicmeusi, 00ecneuueaom Cc@hopMupo8aHHoOCmy
COYUANBHBIX HABLIKO8 00Y4aAIOUUXCS
OO0menue:

e  BOCIPHHHUMATh U (OPMYIUPOBATH CY)KJIEHHUS B COOTBETCTBUU C YCIOBHUAMHU M LEISIMHU
oOIIeHus; SCHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3pEHHsSI B YCTHBIX M NMHCHMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHUS 10 XOJAY pEIIeHHs 3aJaud, KOMMEHTHPOBATh I1OJYYEHHBIN

pe3yJbTart;



e B X0J€ OOCYKJCHHS 33JaBaTh BOIPOCHI IO CYHIECTBY 00CYXIaeMOU TEMBI, IPOOIEMBI,
pelaeMoi 3ajauu, BbICKAa3bIBaTh WJEH, HALIEJICHHBIE HA NOMCK PEIIEHUS; CONOCTABJIATH CBOU
CYXJICHHsI C CYXJCHUSIMH APYrHMX YYACTHHKOB JUAJIOTa, OOHAPYKUBATh PA3IU4UE U CXOJCTBO
MO3UIIMIA; B KOPPEKTHOU popMe popMyTHupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

e IIPEJCTAaBJIATh PE3YJbTaThl PELIEHUS 337ayd, SKCIEPUMEHTAa, HCCIEJ0BaHUs, MPOEKTa,;
CaMOCTOSITEIbHO  BBIOMpaTh (GopMar BBICTYIUIGHHS C Y4€TOM 3aJad NPE3CHTAllMH |
0COOEHHOCTEH ayJUTOPHH.

CoTpyannuecTBo:

e  TIOHMMATh U WCHOJH30BATH MPEHMYIIECTBA KOMAHIHOW ¥ WHAMBUIYAIbHON pabOTHI IpH
pemieHNH y4eOHBIX 3a1a4; MPUHAMATh 1ENb COBMECTHOH JeSTENbHOCTH, IJIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOTHI, pacmpenessaTh BHABI pabOT, TOTOBapUBATHCS, 00CYXKIATh
MPOIIECC B pe3yibTaT pabOThl; 00001aTh MHEHUS HECKOJBKUX JIIOJIEH;

e  y4acCTBOBAaTh B IPYIIOBLIX GopMax paboTsl (0OCYyXIeHHs, 0OOMEH MHEHMH, «MO3rOBbIE
IITYPMBI» W WHBIC); BBIIOJIHATH CBOIO YacTh pabOTHl M KOOPAMHHUPOBATH CBOW JCHCTBHS C
JPYTMMH YI€HaMU KOMAaHJbl; OILIEHMBATh KAayeCTBO CBOEro BKJIaJa B OOMIMNA MPOIYKT IO
KpUTEpUsaM, cHOpMyIHPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvhoie pecynamuensle oeticmaus, obecnewusarom Gopmuposanue cCmvlCilo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuszanms:

e COCTaBJIATH IUIaH, AJITOPUTM PEUICHUS 33/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ yaéToM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEMN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaAHTHI PELICHUH ¢ y4ETOM HOBOI HH(pOpMAIIH.

CaMOKOHTPOJIb:

e BIAJACTh HABBIKAMHU I[I03HABATEIbHON peIeKCMH KaK OCO3HAHHS COBEPIIAEMbIX
JNEUCTBUI M MBICIUTENBHBIX MPOIECCOB, UX PE3YJbTAaTOB; BIAAETh COCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJISl IIpOIlecca U pe3ysibTaTa PeleHusl MaTeMaTUYeCcKoi 3a/1a4i;

e  MpeIBHUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MU PEIICHUH 3aJaud, BHOCUTh
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

e  OLIGHMBAaTb COOTBETCTBHE pe3yibTaTa LU U YCIOBHSIM, OOBACHATH TNPUYMHBI
JOCTHDKEHUS] WM HEJOCTH)KEHUS pe3ylbTaToOB JIEATEIbHOCTH, HAXOJUTh OHIMOKY, JaBaTh

OLIEHKY TPUOOPETEHHOMY OIIBITY.



MNPEJIMETHBIE PE3YJIbTATHI
10 KJIACC

OniepupoBaTh NOHATHAMU: TOUKA, MPAMAsi, IJIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX IIPHU PEIICHUH T€OMETPUUECKUX
3azad.

OnepupoBaTh MOHATHAMHU: TAPALICIBHOCTh W MEPHEHIAUKYISIPHOCTh TMPSMBIX U
IIJIOCKOCTEM.

KiaccuduimupoBaTs B3aMHOE pacIioyioKeHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBaTh TMOHATUSMU: JBYIPAHHBIA yroj, TpaHU JBYTPAHHOTO yria, pedpo
JBYTPAHHOTO yIriia; JMHEHHBIN YTOJl IBYTPAHHOTO yIJa; TpaaycHast Mepa IBYTPaHHOTO YTia.

OnepupoBaTh MOHSATUSMH: MHOTOTPAHHHUK, BBIMTYKJIBIA M HEBBITYKJIBIH MHOTOTPAHHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TPABUIILHBIN MHOTOTpPaHHUK.

Pacro3naBath OCHOBHBIC BHIbI MHOTOTPAHHHMKOB (MMMpaMU[IA; MPU3MA, MPSIMOYTOIbHBIA
napajuiesienume/, Kyo).

KnaccudummupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHHUS Ui KiaccuHKanuu
(BBIMMyKJIbIE M HEBBINYKIbIE MHOTOTPAHHHKHU; TPaBUJIbHBIE MHOTOIPAHHUKH, MpsIMble H
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUuIe bl ).

OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIE/IOB.

Crpouth ceyeHHs MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemats 3a1aun Ha HAX0XKJIEHUE TEOMETPUUECKUX BEJIMYHMH 10 00pa3aM WIH ajJropurMmam,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHE METOJIbl MPHU PEIICHUH CTAaHIAAPTHBIX MaTEeMaTHYECKUX
3a/la4y Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMsI TOUKAMH, OT TOYKHU J0 MPAMOM, OT TOUKHU JI0
TJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS TTPSIMBIMHU.

Pemats 3aaun Ha HAX0XkK/IEHUE TEOMETPUUYECKUX BEMYHH 10 00pa3aM WIn aIropurMam,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHUE METOJbI MPHU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHYEeCKHUX
3a/lad Ha BBIUMCJICHHUE YIJOB MEXIy CKPEUIMBAIOIIUMUCA MPSAMBIMU, MEXAYy NpPAMOUH U
MIJIOCKOCTBIO, MEXKY MJIOCKOCTSMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIOIIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIpH3Ma, MHpaMUa) C
npUMeHeHHeM (OpMyI; BBIUMCISITH COOTHOIIEGHUS MEXAy IUIOMAASMH [OBEPXHOCTEH,
00BpEMamMu OJJOOHBIX MHOTOT'PAHHUKOB.

OnepupoBaTh MOHATHSIMU: CUMMETPUSL B NPOCTPAHCTBE; WEHTP, OCh MU IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

N3Bnekarb, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MHGOPMAIUIO O TPOCTPAHCTBEHHBIX

TCOMECTPHUICCKUX (bnrypax, MPEACTABJIICHHYIO HAa YCPTCIKAX U PUCYHKAX.



[IpumensaTh reoMerpuyeckue (akThl Ui PEHICHHS CTEPEOMETPUUYCCKMX — 3ajad,
nmpearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH mpoCTEHIIME MPOTPaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUCCKUX 3a71ay.

[IpuBoauTe mNpHUMEpPbl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IIPUPOAE U JKHU3HH,
pacro3HaBaTh MMPOSBJICHHUE 3aKOHOB T'€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MOJy4YEeHHBIE 3HAHWSA HA NMPAKTHKE: AHAJIU3UPOBATh PEAIBHBIC CUTyallud WU
IIPHUMCHSATH HN3YYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAaHHON MPOOJIEMBI, MOJIEIUPOBATh peaJbHbIE CHUTYallMd Ha S3BIKE TEOMETPHH,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIEIN C HCIOJIh30BAaHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX

BCJINYHNH.

11 KJIACC

OmnepupoBaTth TIOHSATHUSIMH: VTHHAPHYECKAsT MTOBEPXHOCTb, oOpazyromue
WIMHAPUIECKOH MOBEPXHOCTH; IWINHAP; KOHMYECKask TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTH, KOHYC; ChepruecKast TOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWIMHIP, KOHYC, cdepa U map).

OOBSICHATH CLIOCOOBI MOJTYYCHUS TEJT BPAICHHSI.

KnaccugunmposaTh B3aMMHOE PacIoIOXKEHHE CHEephl U MIIOCKOCTH.

OnepupoBaTh TMOHSATHSIMH: IIAPOBOW CErMEHT, OCHOBAaHHE CETMEHTAa, BHICOTA CETMCHTA;
IIAPOBOM CJIOH, OCHOBAHUE MIAPOBOTO CIIOSI, BRICOTA IIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M IUIONIAU TIOBEPXHOCTEH Te BpAIICHUs, TE€OMETPUYECKHX TEJ C
npUMeHeHHEeM (HOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy M OMHCAHHBIN OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHHK HITU TEJIO BPAIICHUS.

BBI4UCIIATE COOTHOIIEHUS MEX/Ty TUIOIIAIIMH ITOBEPXHOCTEH U 00bEMaMHK TTOT0OHBIX TEI.

N3o00paxkate u3ydaembie (QUTYpbl OT PYKH U C TNPUMEHEHHEM TMPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BoInoHATE (BBIHOCHBIE) TIOCKUE YEPTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (GUTYP: BUI
CBEpXyY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

N3Bnekarb, MHTEPIPETUPOBATh U MPeoOpa3oBeIBaTh WHGOPMAIIUIO O TMPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PHUTypax, MPEeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OHepI/IpOBaTL MOHATUCM BEKTOP B IIPOCTPAHCTBC.



BremonaaTs HCFICTBPISI CJIOKCHU BCKTOPOB, BHIYUTAHUSA BCKTOPOB M YMHOXKCHHUS BCKTOpA
Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIa/I1AI0T.

[IpuMeHATH MpaBWIIO NapAILIEIICIUIIEAA.

OnepupoBaTh NOHATHUSMHU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOpP, MOAYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJ MEXKIYy BEKTOPAMH, CKaJSIPHOE
IMPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMITJIAHAPHBIC BEKTOPHI.

Haxonuts cymMmy BEKTOPOB M IIPOU3BEJICHUE BEKTOpPA HA YUCIIO, YrOJI MEKy BEKTOPAMH,
CKaJIAPHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BECKTOpPAaM.

3aaBath MJI0CKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensaTs reomeTpuueckue (akTbl I pPELIEHUS CTEPEeOMETPUYECKUX  3a]ad,
MIPEANOJIArarolUX HECKOJbKO IIArOB PELICHUS, €CIM YCIOBHS NPUMEHEHHs 3aJaHbl B SIBHOU
dbopwme.

Pemars HpOCTeﬁHHHZFCOMBTpHHECKHe 3aaa4u Ha IMPUMCHCHHUE BEKTOPHO-KOOPAWMHATHOI'O
METO/A.

Pemars 3aladyi Ha J0Kas3aTe€JIbCTBO MAaTEMATHUYCCKUX OTHOIIEHUHN W HaXO0X/JICHHEC
reOMETPUYECKUX BEJIMYMH MO0 00pa3laM MM alropuTMaM, IMPUMEHssE U3BECTHbIE METOMbl IpU
PEILIECHNN CTaHAAPTHBIX MaTEMaTHYECKUX 3aad.

[IpumeHATs NpOCTEHIIME MPOrPAMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHHKALMOHHBIE
CHUCTEMBI IIPH PEIICHUHU CTEPEOMETPUUECKHX 3aad.

IIpyBoauTE IHpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KHU3HH,
pacrno3HaBaTh POSIBJICHHE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

IIpuMeHATh MOJIydEHHBIE 3HAHMS Ha IPAKTUKE: aHAJIU3HPOBATh PEAJIbHBIC CUTyallUd U
IIPUMEHATh  W3YYEHHBIE IIOHATHA B  IIPOLIECCE€ IIOMCKA  PEIIEHUS  MaTeMaTH4eCKU
c(OpMyJIMPOBaHHOW MPOOJIEMBl, MOJEIUPOBATh pPEAJbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCJIEI0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATHH U TEOpEM,
anmapara anredpsl; perarb IpakTHYeCKUe 3aJjaul, CBSI3aHHbIE ¢ HaXOKICHHEM ['€OMETPHUECKUX

BCIINYHNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HaumeHOBaHME pa3fesioB U TEM KousmnuecTBo yacos ONEeKTPOHHBIE
/i MPOrpaMMbI Bcero | Koutpo | IlpakTuu (mrdpoBkIe)
JIbHBIE €CKHe 00pa3zoBaTesbHbIC
paboTsl | pabOThI pecypchl
1 BBenenune B cTepeoMeTpuio. 3 0 0 bubmmorexa LIOK
https://m.edsoo.ru/1c209e37
2 [Ipsimble 1 NJIIOCKOCTH B 18 1 1 bubnuorexa [JOK
MIPOCTPAHCTBE. https://m.edsoo.ru/1c209e37
[TapamienpsHOCTE NPSAMBIX U
IIJIOCKOCTEM.
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX 14 0 0 bubnuoreka [JOK
1 TUTOCKOCTEH. https://m.edsoo.ru/1c209e37
4 VYriel MeXy OpSIMBIMU U 8 1 0 bubnuoreka [JOK
MJIOCKOCTSIMHU. https://m.edsoo.ru/1c209e37
5 MHoOrOorpaHHUKH. 11 1 1 bubnuorexa [JOK
https://m.edsoo.ru/1c209e37
6 OO6BEMBI MHOTOTPAHHUKOB. 10 1 0 bubmuoTtexa [JOK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, 4 0 0 bru6morexa [IOK
PaCCTOSHHUSI U YTJIbI. https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 68 4 2
I10 ITPOTPAMME
11 KJIACC
No HaumenoBanue pa3aenos u KonuyecTBo yacoB DneKTpoHHbIE (IUPPOBHIC)

n/n TEM MPOTPaAMMBbI Bcero | Kourpo | Ilpaktru | 0OpazoBaTeiabHbIE pECYpPCHI
JbHBIE €CKHe
paboThl | pabOTHI
1 BekTopsl 1 KoopIMHATHI B 21 1 0 bubnuorexa [JOK
IIPOCTPAHCTBE. https://m.edsoo.ru/1c209e37
2 Tena BpaieHus. 18 1 0 bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37
3 OOBEMBI TEII. 13 1 0 bubmuoreka [JOK
https://m.edsoo.ru/1c209e37
4 [ToBTOpeHnue, 06061IeHNE, 16 0 0 bu6mmoreka [JOK
CHCTEMAaTU3aLMA 3HAHUA. https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 68 3 0

I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne Tema ypoxka KousmmuecTBo yacos DneKTpoHHbIE HU(POBBIC
/1 Bcero | Kontpons | Ilpaktuuec 00pazoBaTeNbHBIC PECYPCHI
HbIE Kue paboThl
paboThl
1 OcCHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, NPsMasi, INIOCKOCTb, 1 0 0 bubnuorexa [JOK
npocTpaHcTBO. [IpaBuiia H300paXKeHUsI Ha PUCYHKAX: U300paKeHHUS https://m.edsoo.ru/aecc77cd
TUTOCKOCTEH, MapaJuIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka.
2 [TonsiTHE 06 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPUN: AKCUOMBI 1 0 0 bubnuorexa [JOK
CTEPEOMETPHUH M CIICJICTBHS U3 HUX. https://m.edsoo.ru/239c8ch4
3 [Tonsatue 06 aKCHOMATHYECKOM TIOCTPOEHUH CTEPEOMETPHH: aKCHOMBI 1 0 0 bubnuorexa [JOK
CTEPEOMETPHUH U CICJICTBUsS U3 HUX. Perenue 3aad. https://m.edsoo.ru/Occ5c4fe
4 [TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE: MapajuieibHbIE 1 0 0 bubmuorexa [JOK
psIMbIE B TPOCTPAHCTBE. https://m.edsoo.ru/93ad36b3
5 [TapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MAPaIEIbHOCTh 1 0 0 bubmuorexa [JOK
TPEX MPSAMBIX. https://m.edsoo.ru/93ad36b3
6 [TapannensHOCTh PSAMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE: MAPAICTLHOCTh 1 0 0 bubmuorexa [JOK
PSIMOI M TJIOCKOCTH. https://m.edsoo.ru/ee1d19h9
7 [TapannensHOCTh MPSAMBIX U TJIOCKOCTEH B MPOCTpaHCTBE. Perenue 3amay. 1 0 0 bubmuorexa [JOK
https://m.edsoo.ru/ee1d19h9
8 B3anMHoe pacnosiokeHre NpsMbIX B IPOCTPAHCTBE: MTEPECEKAIOIINECS, 1 0 0 bubnuoreka [JOK
napajuie/IbHbIE U CKPEIIMBAIONIUECS IPSIMBIE. https://m.edsoo.ru/1a2520f6
9 B3anMHoOe pacnosiokeHre IpsSMBIX B IPOCTPAHCTBE: MTEPECEKAIOIINECS, 1 0 0 bubnmuoreka [JOK
napajuie/IbHbIe U CKPEIIMBAIONIUECS IpsiMble. PereHne 3aaayd. https://m.edsoo.ru/1a2520f6
10 | Yrubl ¢ coHanpaBIeHHBIMUA CTOPOHAMHU. 1 0 0 bubnunoreka [JOK
https://m.edsoo.ru/9f4071b9
11 | Yroa mexy npsIMbIMU B TPOCTPAHCTBE. 1 0 0 bubnunoreka [JOK
https://m.edsoo.ru/fe733862
12 | Yron mexay mpsiMbIMH B IIpocTpaHcTBe. Perenue 3amay. 1 0 0 bubnunoreka [JOK
https://m.edsoo.ru/2935a9a0
13 | IMapanienpHOCTh MJIOCKOCTEH: MapaiesibHble TNIOCKOCTH. 1 0 0 bubnuorexa [IOK
https://m.edsoo.ru/2e18f255
14 | IapannensHble IOCKOCTH. CBOMCTBA MapaieNIbHBIX MJI0CKOCTEN. Pemenue 1 0 0 bubnuorexa [IOK
3a/ad. https://m.edsoo.ru/e504d656
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15 | [Ipocreiimme mpocTpaHCTBEHHBIC (GUTYPHI HA IIOCKOCTHU: TETPadIp, KyO, bubnuorexa [JOK
napauleseure]]. https://m.edsoo.ru/4a28dc02
16 | 3HAaKOMCTBO ¢ MHOTOTPaHHHKAMH, U300paK€HNE MHOTOTPAaHHUKOB HA bubnuorexa [JOK
PHCYHKaX, Ha MPOCKIIMOHHBIX YEPTEKAX. https://m.edso0.ru/a63959d
17 | 3agaum Ha OCTPOEHUE CEUECHUIA. bubnuorexa [JOK
https://m.edsoo.ru/1d434d0f
18 | HauanbHbie cBefeHUs 0 KyOe U MUpaMuze, UX pa3BEPTKH U MOJIEIH. bubnuorexa [JOK
CeueHHss MHOTOTPaHHHKOB. https://m.edsoo.ru/b30dff38
19 | Ilpaktuueckas padora "IlocTpoeHue ceueHuit". bubnuorexa [JOK
https://m.edsoo.ru/ec26fe5d
20 | [ToBTopenue mo teme "llapanensHOCTh MPSMBIX U TUIOCKOCTEH". bubnnorexa [JOK
https://m.edsoo.ru
21 | KontponwHas padota o Teme "[IpsiMple U MIIOCKOCTH B TIPOCTPAHCTBE. bubnuorexa [JOK
[TapayienbHOCTh MPSIMBIX U TUIOCKOCTEH " https://m.edsoo.ru/9a0a9e56
22 | AHanu3 KOHTPOJIBHOH paboThl. PaboTa Haj ommOKaMy. bubnuoreka [IOK
[MeprieHAMKYIAPHOCTH MPSIMBIX U TUIOCKOCTEH: MEPICHIUKYISIPHBIC TPSIMbIC https://m.edsoo.ru/b19f6a5d
B ITPOCTPAHCTBE.
23 | [IpsiMble mapayuienbHbIC U IEPIICHIUKYISIPHBIE K TIIOCKOCTH. bubmuorexa [JOK
https://m.edsoo.ru/0ac11c95
24 | [TapannensHbIe IPSIMBIC, IEPIICHINKYIISIPHBIE K TNIOCKOCTH. bubmuorexa [JOK
https://m.edsoo.ru/ba545966
25 | [IpusHak nepneHANKYASPHOCTH IPSIMOU U IJIOCKOCTH. bubmuorexa [JOK
https://m.edsoo.ru/f85bfc46
26 | [IpusHak nepneHANKYIIPHOCTH IPSIMOM M IIOCKOCTH. Perienne 3aaay. bubnmuoreka [JOK
https://m.edso0.ru/79165d15
27 | Teopema o mpsAMO# NEPICHAUKYISIPHOMN TIOCKOCTH. bubnmuoreka [JOK
https://m.edso0.ru/635¢5087
28 | Teopema o mpsiMOil epHEHAUKYIAPHOM MmIockocTu. Pemienue 3anay. bubnunoreka [JOK
https://m.edsoo.ru/bd3745f8
29 | IlpumeneHue TEOPEMBI O IPSIMON MEPICHIUKYASIPHOM MIIOCKOCTH MPU bubnunoreka [JOK
pEIICHIH 3a/1a4. https://m.edsoo.ru/7d18834b
30 | [lepneHaukynasip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MIOCKOCTH, bubnuoreka [IOK
paccTosiHMe OT NPSAMOMN JI0 MIIOCKOCTH. https://m.edso0.ru/33c477d3
31 | [lepnieHAMKYISAp U HAKJIOHHBIE: MPOEKIUS GUTYPHI Ha MIIOCKOCTb. bubnuorexa [IOK
https://m.edsoo.ru/a5b7b8e3
32 | IlepnieHAuKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, bubnuoreka [IOK
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paccTosiHue OT NPSAMOM JI0 TNIOCKOCTH. Penienue 3a1ay.

https://m.edsoo.ru/dbee22bc

33 | Teopema o TpEX mepHeHIUKYIApaX. bubnmoreka [JOK
https://m.edsoo.ru/e4972cdc
34 | Teopema o Tpéx meprneHIUKyIsApax. Penienne 3amad. bubnuorexa [JOK
https://m.edsoo.ru/52188a7d
35 | Teopema o Tpéx nmepneHauKyIsApax. Penienne 3amad. bubnuorexa [JOK
https://m.edso0.ru/9f246736
36 | Yrisl B IPOCTPAHCTBE: YroJl MKy MPSMOU H MIIOCKOCTBIO. bubnuorexa [JOK
https://m.edsoo.ru/6b61b2b4
37 | JIByrpaHHBII yroJi, JHMHEWHBIN YTroJI IBYTPAHHOTO YTJIA. bubnuoreka [JOK
https://m.edsoo.ru/5fa0b3ce
38 | JIByrpaHHBI yroJi, TMHSHHBIN YroJI IBYTPaHHOTO yriia. Permenue 3amad. bubnuorexa [JOK
https://m.edsoo.ru/c7c777ed
39 | [lepneHAUKYISIPHOCTH TUTOCKOCTEH: IPU3HAK MIEPIICHIUKYISIPHOCTH ABYX bubmuorexa [JOK
ITOCKOCTEH. https://m.edsoo.ru/ec3e2da3
40 | IleprieHAUKYASAPHOCTD TUIOCKOCTEH: MPU3HAK MEePIICHIUKYIIIPHOCTH JIBYX bubmuorexa [JOK
Iockoctei. Perienue 3aad. https://m.edsoo.ru/ed9e2a8e
41 | IMapamrenenurien, TPsIMOYTOJIbHBIN MapaJlIeICUIE] U €0 CBOWCTBA. bubmuorexa [JOK
https://m.edsoo.ru/8a7be683
42 | IloBTopenue no teme "[lepneHUKYIIPHOCTD MPSAMBIX U TUIOCKOCTEH . bubmuorexa [JOK
https://m.edsoo.ru
43 | KontpomarHas pabora o temam "[leprieHIuKyISpHOCTD MPSMBIX U bubmuorexa [JOK
wiockocTeil" U "VIibl MEXIy MPSIMBIMHU M IUIOCKOCTSIMHE'". https://m.edsoo.ru/5b971ef3
44 | AHanu3 KOHTPOJBHOM paboTel. PaboTa Han ommbkamu. [lonsaTue bubnmuorexa [JOK
MHOTOIPaHHHKA, OCHOBHBIE 3JICMEHTHI MHOIOI'PAHHHKA, BBIITYKIIbIE U https://m.edsoo.ru/2d24e873
HEBBINYKJIble MHOTOTPaHHUKH; Pa3BEPTKA MHOTOI'PAaHHUKA.
45 | Ilpusma: n-yroipHasi Ipu3Ma; FpaHd U OCHOBAHUS MPU3MBI; IIpAMas U bubnunoreka [JOK
HAKJIOHHAs [TPU3MbI; OOKOBAs U TOJIHAS IIOBEPXHOCTH MPU3MBIL. https://m.edsoo.ru/b4ad63ad
46 | Ilnomanp 6OKOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSAMON PU3MBIL, bubnnoreka [JOK
IUIOIIA b OCHOBAHHIA, TEOpEMa 0 OOKOBOM MOBEPXHOCTH MPSAMOI IPU3MBL. https://m.edsoo.ru/37d84157
47 | Ilupamuga: n-yrojibHas MUPaMuJIa, TPAaHU U OCHOBAaHUE MHPaMUIbl; OOKOBas bubnunoreka [JOK
¥ TI0JIHAsI TOBEPXHOCTh MUPAMU/IbL; IPAaBUIIbHAS U yCeUEHHASI TUPAMHU/IA. https://m.edsoo.ru/fblcd0a5
48 | [Inomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOM MUPaMU/IbI, bubnuorexa [IOK
TeopeMa O IOl OOKOBOM MOBEPXHOCTH YCEUEHHON MUpPaMUIbL. https://m.edsoo.ru/5603e30b
49 | IlpaBuibHBIE MHOTOTPAHHUKU: TIOHSITHE MTPABIIIBHOTO MHOTOTPAaHHUKA; bubnunoreka [JOK

IIpaBHJIbHAA IpU3Ma U MPABUJIbHAA MMUpaAMUJad; IpaBUJIbHAA TPCYTOJIbHAA

https://m.edsoo.ru/074c8865
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MMpaMuJia ¥ MPABUIBHBINA TETPadIp; KyO.

50 | BeruucieHue 3JIeMEHTOB MHOTOTPAHHUKOB: p&Opa, TUaroHaiu, yriibl. bubnuorexa [JOK
Perenue 3amad. https://m.edsoo.ru/6cdbecef

51 | [IpeacraBienue o MpaBUWILHBIX MHOTOTPAHHUKAX: OKTadpP, JOACKAdIp U bubnuorexa [JOK
ukocadp. [Ipaktuueckas padoTa "Pa3BepTka MpaBUIBHOTO https://m.edsoo.ru/a0fdd5bf
MHOTOTpaHHUKa".

52 | CummeTpus B IPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOUKH, IPSMOIA, bubnuorexa [JOK
TUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MTHPaAMH/IaX, apalIeenune/ax, https://m.edsoo.ru/b9e777d9
MIPABWJIBHBIX MHOTOTPaHHUKAX.

53 | Pemenue 3amad mo reme "MHOTOTpaHHUKHA". bubnuoreka [JOK

https://m.edsoo.ru

54 | KontposbHas padoTa nmo Teme "MHoOrorpaHHUKH'". bubmuorexa [JOK

https://m.edsoo.ru/a95f5c04

55 | AHanu3 KOHTPOJIBHOU paboThl. PaboTta Han ommbkamu. [lonsaTtue 06 oOnEme. bubmuorexa [JOK

https://m.edsoo.ru/7ad0020b

56 | O0bém nupamuel. Dopmynna oObeMa MUpPaMHIbI. bubnuoreka [IOK

https://m.edsoo.ru/235171b3

57 O6bEM tupamupl. Pemenue 3amad. bu6mmoreka [IOK

https://m.edsoo.ru/f47dfefd

58 | O6Beém upamuasl. Pemenue 3ananuii EI'D. bubnmuorexa [JOK

https://m.edsoo.ru/79¢10312

59 | O6BEM pusmbl. Dopmysia 0ObeMa MPU3MBI. bubnmuoreka [JOK

https://m.edsoo.ru/79853608

60 | O6BEM npusmebl. Pemenue 3amad. bubnuoreka [JOK

https://m.edsoo.ru/1e053890

61 | O6wsém npusmbl. Pemenune 3agau EI'D. bubnunoreka [JOK

https://m.edsoo.ru/482d3f51

62 | [lomoOHeie Tena B mpocTpancTBe. COOTHOIICHUS MEXIY ILIOIIAIMHU bubnunoreka [JOK

HOBCpXHOCTCI’I, o0beMaMu HOI[O6HBIX TCII.

https://m.edsoo.ru/2d8a9c99
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63 | Pemenue 3amad o reme "O0neM". 1 bubnmoreka [JOK
https://m.edsoo.ru
64 | KonrpoisbHas pabota mo teme "OOBEMBI MHOTOTPAaHHUKOB'". 1 bubnuorexa [JOK
https://m.edsoo.ru/28a6573c
65 | AHanu3 KOHTPOJIBHOU paboThl. PaboTa Hag ommbkamu. [ToBTOpeHUeE, 1 bubmmoreka [JOK
0000I1IeHHEe CHCTEeMaTU3aIUs 3HAHWH. BBIYHCIIeHHE paCCTOSTHHN: MEXKTY https://m.edsoo.ru/f7792ba9
JIBYMSI TOYKAMH, OT TOYKH JIO TIPSMOH, OT TOYKH JIO IJIOCKOCTH, MEKTY
CKPEIMBAIOIIAMUCS MTPSIMBIMH.
66 | [loBTOpeHme, 000OIICHHE cCHCTEMAaTH3aIUs 3HAHUI. BeIauciieHue yrios: 1 bubnuoreka [JOK
MEXIY CKPECUIMBAIOIIMMUCS MPSIMBIMHU, MEKIY MPSIMOM U IJIOCKOCTBIO, https://m.edso0.ru/56765e8b
JIBYTPAHHBIX YTJIOB, YTIIOB MEXY TUIOCKOCTSIMHU.
67 | [loBTOpeHwue, 0000IICHHE CHCTEMAaTH3AIUs 3HAHUH. BeIauciieHue tromaiei 1 bu6moreka [IOK
MOBEPXHOCTEH 1 00HEMOB MHOTOTPAHHHUKOB. https://m.edsoo.ru/098bedad
68 | MtoroBoe MOBTOPEHHE. 1 bubnmorexa [JOK
https://m.edsoo.ru/b9146bc0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHMUE

11 KJIACC
Ne Tema ypoxka KousmnuecTBo yacos DneKTpoHHbIE HU(POBBIC
/1 Bcero | Kontpons | Ilpaktuuec 00pazoBaTeNbHBIE PECYPCHI
HbIE Kue paboThl
paboThl
1 Bexrop Ha mmockoctu u B mpoctpaHcTBe. [lonsaTue Bekropa. PaBencTso 1 0 0 bubnuorexa [JOK
BEKTOPOB. https://m.edsoo.ru/5caefclb
2 CrnosxeHune ¥ BBIYUTaHHE BEKTOPOB. 1 0 0 bubnnorexa [JOK
https://m.edsoo.ru/23f4f089
3 CrnoxeHue 1 BeIUUTaHue BEKTOpoB. CyMMa HECKOJIBKHX BEKTOPOB. 1 0 0 bubnuorexa [JOK
https://m.edso0.ru/23f4f089
4 CrnosxeHure ¥ BEIYUTaHHUE BEKTOPOB. PerreHne 3amau. 1 0 0 bubnmorexa [JOK
https://m.edso0.ru/23f4f089
5 YMHOKEHHE BEKTOpa Ha YHCJIO. 1 0 0 bubnmoreka [JOK
https://m.edsoo.ru/dee379eb
6 YMHOXEHHEe BEeKTOpa Ha YKCIo. Penenue 3aay. 1 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/dee379eb
7 Kommranapueie BekTophl. Pa3znoxenue BekTopa 1o TpéM HEKOMILIaHAPHBIM 1 0 0 bubmuorexa [JOK
BekTopam. [IpaBuiio mapasuiesenunesa. https://m.edsoo.ru/a28fd74e
8 Paznosxenue BekTopa 1o TpéM HEKOMIUIaHApHBIM BekTopam. [IpaBuio 1 0 0 bubmuorexa [JOK
napasenenumnena. Pemenue 3agay. https://m.edsoo.ru/a28fd74e
9 Pemrenue 3aaa4, cCBA3aHHBIX C TPUMEHEHUEM TTPABUIT ICUCTBUH C 1 0 0 bu6mmoreka [JOK
BEKTOPAMH. https://m.edso0.ru/5a827900
10 | IIpsmoyroapHas cucTeMa KOOPAUHAT B MPOCTpaHcTBe. KoopauHaTh 1 0 0 bubnmuoreka [JOK
BekTopa. CBs3b MEK/Y KOOPJIMHATAMHU BEKTOPA U KOOPIMHATAMH TOYCK. https://m.edsoo.ru/48db7058
11 [IpocTeitmme 3a1a4u B KOOpAWMHATAX. 1 0 0 bu6mmoreka [JOK
https://m.edsoo.ru/48db7058
12 [IpocTeitmume 3agaun B KoopAuHaTax. Pemenue 3amay. 1 0 0 bu6mmoreka [JOK
https://m.edsoo.ru/48db7058
13 | Yroxa mexny Bektopamu. CKalsipHOE TPOU3BEICHNE BEKTOPOB. 1 0 0 bubnuoreka [IOK
https://m.edsoo.ru/725effc4
14 | Yrox mexny Bektopamu. CkalisipHOE IPOU3BEICHNE BEKTOPOB. Beruucienue 1 0 0 bubnuorexa [IOK
YTJIOB MEXY MPSIMBIMU M MJIOCKOCTSMHU. https://m.edsoo.ru/725¢effc4
15 | Beruncnenue yrioB Mexy NpsIMBIMH U TUIOCKOCTSIMH. 1 bubnuorexa [IOK
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https://m.edsoo.ru/8efbe78e

16 | CkanspHOe mpousBe/ieHHE BEeKTOpOB. Pemenue 3aqau. bubnnorexa [JOK
https://m.edsoo.ru/725effc4
17 | KoopauHaTHO-BEKTOPHBIM METO/I IPU PEILIEHUU T€OMETPUUYECKHUX 3a/au. bubnuorexa [JOK
https://m.edsoo.ru/d3alfe30
18 | Pemenue 3amganuii EI'D mo teme "Bekrops”. bubnuorexa [JOK
https://m.edsoo.ru
19 | Pemenue 3amanuii EI'D mo teme "Bektopsr". bubnuorexa [JOK
https://m.edsoo.ru
20 | KoHTposbHas paboTa mmo Teme "BeKTophl M KOOPIMHATHI B TIPOCTPAHCTBE". bubnuorexa [JOK
https://m.edsoo.ru/77c22fc5
21 | Anaim3 KOHTpPOJIbHOW paboTel. PaboTa Hax ommbOKamu.
22 | HunuHIpuyeckas MOBEPXHOCTb, 00pa3yroIne HITHHIPUIECKON bubnnorexa [JOK
MOBEPXHOCTHU, OCh IIMJIHHIPUIECKON TTOBEPXHOCTH. https://m.edso0.ru/6054b8c1
23 | N300paxxeHune MUIUH/Ipa HA IIOCKOCTH. Pa3séprka mummaapa. CeueHus bubmuorexa [JOK
UTHH]IPA (TUTOCKOCTBIO, TTAPaJUISNIbHON MM TIEPIICHANKY/ISIPHON OCH https://m.edsoo.ru/016e25eb
HAITHHIPA).
24 | Hunmuaap: ocHOBaHUS U OOKOBasi IOBEPXHOCTh, 00pa3yroIias u oCh; bubmuorexa [JOK
IUTOIA b OOKOBO M MOJHOMN MOBEPXHOCTH. https://m.edsoo.ru/188f6216
25 | Hunmuaap: ocHOBaHUS U OOKOBasi MOBEPXHOCTH, 0Opa3yroIias u och; bubmuorexa [JOK
TUIOIa b OOKOBO# M MOJIHOM MOBEPXHOCTH. Permenne 3aqayq. https://m.edsoo.ru/188f6216
26 | Konnueckas MmoBepxHOCTh, 00pa3yromnue KOHMIECKOW MOBEPXHOCTH, OCh U bubmuorexa [JOK
BepIIMHA KOHUYECKOM MOBEPXHOCTH. https://m.edsoo.ru/c94ba09b
27 | U300paxxenne koHyca Ha TuiockocTh. Pa3BépTka koHyca. CeueHuss KoHyca bubmuoreka [JOK
(TUI0CKOCTBIO, MapajlIeIbHOM OCHOBAHMIO, U IFIOCKOCTHIO, TIPOXOIAIIEH https://m.edsoo.ru/Obdelbe8
4yepe3 BEpIIUHY).
28 Konyc: ocHOBaHue 1 BepiirnHa, 00pa3yrolias 1 0Ch; MIOMIaas OOKOBO U bu6mmoreka [JOK
[IOJIHOM TIOBEPXHOCTH. https://m.edsoo.ru/897dd3b2
29 Konyc: ocHOBaHue 1 BepiirnHa, 00pa3yrolias 1 0Ch; MIOMIaasr OOKOBOI U bu6mmoreka [JOK
[IOJIHOM TIOBEPXHOCTH. Perenue 3amauy. https://m.edsoo.ru/897dd3b2
30 | YceuéHHslil KOHYC: 00pa3yrolIe U BBICOTA; OCHOBAHUS U OOKOBast bubnuoreka [IOK
MIOBEPXHOCTb. https://m.edsoo.ru/1468bab3
31 | Cdepa u map: HeHTp, paguyc, JMaMeTp; IUIOIIAIb TOBEPXHOCTH C(hepsbl. bubnuorexa [IOK
https://m.edsoo.ru/0341bc2b
32 | N3oOpaxenue cdepsl, mapa Ha miockoctu. Ceuenus mapa. Y paBHeHHE bubnuorexa [IOK

cepsl.

https://m.edsoo.ru/bc15f712
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33 | B3anmHoe pacnonoxenue chepsl U TIOCKOCTH; KacaTeIbHAs TNIOCKOCTh K bubnmoreka [JOK
cdepe; mionaab cheps https://m.edsoo.ru/bed12a43
34 | [Inomane moBepxHocTU cepbl. Pemenue 3agau EI'D. bubmmoreka [JOK
https://m.edsoo.ru/bc15f72
35 | MHororpaHH#K, OITMCAHHBIN OKOJIO chepbl; chepa, BIUCcaHHAS B bubnuorexa [JOK
MHOTOTPAHHUK WJIH B TEJIO BPAIICHUSI. https://m.edso0.ru/0b136158
36 | KomOuHamwst Te1 BpanieHus © MHOTOTPaHHHKOB. bubnuorexa [JOK
https://m.edsoo.ru/3cef10e5
37 | Pemenwue 3ama4 o Teme "Terna BpaimeHus: IUIHHADP, KOHYC, cdepa'. bubnuorexa [JOK
https://m.edsoo.ru
38 | KonTpomnbHas padoTa o Teme "Tena BpameHus: IIHHID, KOHYC, cdepa'. bubnuoreka [JOK
https://m.edsoo.ru
39 | AHaym3 KOHTPOJIEHOU paboTel. PaboTa Hax ommuOKkamu.
40 | [TousaTHe 06 00béMe. OCHOBHBIE CBOMCTBA 0OBEMOB TEII. bubmuorexa [JOK
https://m.edsoo.ru/26a03fb7
41 | O6béM nuIUHApA. bubnuoreka [IOK
https://m.edso0.ru/5513d87b
42 O06béM munuHApa. Pemenue 3amad. bu6mmoreka [IOK
https://m.edsoo.ru/5513d87b
43 O6bEM munuHApa. Pemenue 3amau EI'D. bu6mmoreka [IOK
https://m.edso0.ru/5513d87b
44 | O6bEM KOHYCA. bubmuorexa [JOK
https://m.edsoo.ru/5513d87b
45 O06bEM KoHyca. Pemmenne 3amay. bu6mmoreka [JOK
https://m.edsoo.ru/5513d87b
46 O6bEM konyca. Pemenne 3amau EI'D. bu6mmoreka [JOK
https://m.edsoo.ru/5513d87b
47 | OO6bém mapa. bubnnoreka [JOK
https://m.edsoo.ru/d189bde2
48 O0béM mrapa. Pemenue 3amay. bu6mmoreka [JOK
https://m.edsoo.ru/d189bde2
49 | O0bém mapa. Pemenue 3amgaq EI'D. bubnuoreka [IOK
https://m.edsoo.ru/d189bde?2
50 | [TogoGHueie Tena B ipocTpaHcTBe. COOTHOMICHHUS MEXTY TUIOIIA MU bubmuoreka [IOK

MOBEPXHOCTEH, 00bEMAaMHU MOTOOHBIX TE.

https://m.edsoo.ru/810cfleb
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51 | KonTponbHas pabora o Temam "Tena Bpamenus" u "O0bembl Ten". 1 bubnuorexa [JOK
https://m.edsoo.ru/4a33a8ab
52 | Ananm3 KOHTPOJIbHOU paboTel. PaboTa Hax omubOKkamu. 1
53 | IloBTopenue, 0600mIeHNE U cucTeMaTnu3anus 3Hanuii. OCHOBHBIE (PUTYPHI, 1 bubmuorexa [IOK
(baKThl, TEOPEMbI Kypca IJIAHUMETPHUH. https://m.edsoo.ru/1780ba5d
54 | TloBTOpenue, 0600meHNEe U cucTeMaTn3anus 3Hannii. OCHOBHBIE (PUTYDHI, 1 bubnuorexa [JOK
(baKThl, TEOPEMbI Kypca IJIAHUMETPHUH. https://m.edsoo.ru/078cd184
55 | IloBTOpenue, 0600mEeHne 1 cuctemMarn3anus 3Hannii. OCHOBHBIE (PUTYDHI, 1 bubnuorexa [JOK
(bakThl, TeOpEMBI Kypca IJIaHUMEeTpHHU. Perrenue 3aiau. https://m.edsoo.ru/078cd184
56 | [ToBTOpeHue, 00600IMIEHNE ¥ CHCTEMATU3aIUsl 3HAHUH. 3a1a9u TUIAHUMETPHN 1 bubnuoteka [JOK
Y METOJIbl HX PEUICHUSI. https://m.edsoo.ru/7491efe0
57 | IloBTOopenue, 0000IICHHE U CUCTEMATH3allMs 3HAaHUH. 3a/1a4ull TUIAHUMETPUN 1 bubnuoreka [JOK
Y METOJIbl MX PEUICHUSI. https://m.edsoo.ru/4dffda97
58 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIMS 3HAHUN. 3a/1a4l TUTAHUMETPHUH 1 bu6moreka [IOK
1 METOIbI UX pemieHus. Perrenue 3amanuit EI'D. https://m.edsoo.ru/4dffda97
59 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIMS 3HAHUN. 3a/1a4l TUTAHUMETPHUH 1 bu6mmoreka [IOK
1 METOJIbI UX pemieHus. Perenue 3amanuit EI'D. https://m.edsoo.ru/4dffda97
60 | IloBTOpenue, 0600MICHHE U cucTeMaTH3anus 3HaHui. OCHOBHBIC (PUTYPHI, 1 bubmuorexa [JOK
(baxTeI, TEOPEMBI Kypca CTEPEOMETPHH. https://m.edsoo.ru/74b2ad91
61 | IloBTOpenue, 0600MICHHE U ccTeMaTH3anus 3HaHuH. OCHOBHBIE (PUTYPHI, 1 bubmuorexa [JOK
(baxThI, TEOPEMBI Kypca CTEPEOMETPHH. https://m.edsoo.ru/74b2ad91
62 IToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAaHUN. 3a1aui CTEPEOMETPUN 1 bu6mmoreka [IOK
1 METObI UX pemicHus. Pernenue 3amnanuii EI'D. https://m.edsoo.ru/4dffda97
63 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIM 3HAaHUN. 3a1a4i CTEPEOMETPUN 1 bu6mmoreka [JOK
1 METOIbI UX pemieHus. Perrenue 3amanuii EI'D. https://m.edsoo.ru/4dffda97
64 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIH 3HAaHUN. 3a1a4i CTEPEOMETPUN 1 bu6mmoreka [JOK
1 METOJIbI UX penieHus. Pemenne 3amanuii EI'D. https://m.edsoo.ru/4dffda97
65 [ToBTOpEHME, 0000IIEHNE U CUCTEMAaTH3alKs 3HaHui. Permenune 3amanuii 1 bu6mmoreka [JOK
EI'D. https://m.edsoo.ru/f465d10e
66 IToBTOpEHME, 0000IIEHNE U CUCTEMAaTH3aIMs 3HaHui. Permenune 3ananuii 1 bu6mmoreka [JOK
EI'D. https://m.edsoo.ru/f465d10e
67 | [loBTOopenue, 06001IeHNE U CUCTEMATH3AIMS 3HAHHIA. 1 bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e
68 | MroroBoe nmoBTOpEeHHME. 1 bubnuorexa [IOK
https://m.edsoo.ru/ec24dfc2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
e MaremaTnka: anredpa u Hayaja MaTeMaTHYeCKOTO aHanu3a, reomerpus. I 'eomerpus, 10-
11 xnmaccel/ Atanacsia JI.C., byry3os B.®., Kagomues C.b. u np., AkunonepHoe

obuectBo «M3narenscTBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJISA
e [loypounsie pa3paboTku o reomerpun. 10 kmacc/CocraBurens B.A. SIpoBeHko - 2-¢
n3a. - M.: BAKO, 2023

e [loypounsie pa3paboTku 1o reomerpun. 11 kmacc/CocraBurens B.A. SIpoBeHko - 2-¢

n3a. - M.: BAKO, 2023

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubmmoreka [JOK https://m.edsoo.ru

NOKYMEHT NOANMCAH
SNEKTPOHHOW MNOAMUNCLIO

CepTtudmkaT: 0091A7668E6B8C757481E889D0C11B9C4A
Bnapeneu: TioHnHa EneHa BacunbeBHa
HencteuteneH: ¢ 09.11.2023 go 01.02.2025
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