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IHHOACHUTEJIBHASA 3ATIIMCKA

Pabouass mporpamma ydebHOTO Kypca «['eomerpusi» 06a3zoBoro ypoBHs uis oOydarommxcs 10 —11
KJIacCOB pa3paboTaHa Ha ocHOBe DeepaabHOTr0 TOCYAaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CPETHETO
oOmiero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, MNPEIBABISIEMBIX K
MaTeMaTH4YeCKOMY OOpa3oBaHWIO, W TPAIUIUN pPOCCUCKOTO oOpa3oBaHUs. Peamuzarus mTporpamMMsl
O6€CH€‘-H/IBaeT OBJIAZICHUEC KIIIOYCBBIMHU KOMIICTCHHOUAMMU, COCTABJIAIOIIMMHU OCHOBY IJId CaAMOPA3BHUTHUA H
HETIPEPBHIBHOTO 00pa30BaHusl, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U TTO3HABATEIILHOTO Pa3BUTHUS
JTUYHOCTH 00yJarOUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydeOHOrO Kypca T€OMETPUM Ha YPOBHE CpeaHero oomiero obOpazoBaHusi 0O0yCIOBJIEHA
MPaKTUYECKOW 3HAYMMOCTBHIO METANPEIMETHBIX W MPEAMETHBIX pe3yJbTaTOB OOYy4eHUs TEeOMETPUHU B
HaIpaBJIEHUU JIMYHOCTHOTO PAa3BUTHUS oOydarolmuxcs, GopMupoBaHus (YHKIIMOHAJIBLHOW MaTeMaTH4eCKOn
IPaMOTHOCTH, M3y4€HHUsl JApPYruxX Y4eOHBIX JUCHUIUIMH. Pa3zButue y oO0ydarommxcsi HpaBHIbHBIX
MIPEJICTABICHUIM O CYITHOCTU U MPOUCXOKACHUN T€OMETPUUYECKUX a0CTpaKIUii, COOTHOIIEHUH PEalbHOIO U
HJICATBHOTO, XapaKTepe OTPAKEHUS MAaTEMaTH4YeCKOM HAyKOM SIBJICHMM M NPOLECCOB PEATBHOIO MHDA,
MEeCTe F'€OMETPUU B CHCTEME HayK U POJM MATEMaTH4YE€CKOrO0 MOJEIMPOBAHUS B HayYHOM IO3HAHUU U B
MIPaKTHUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAyYHOTO MHPOBO33PEHHUS Y4alIUXCS, a TaKkKe KauecTB
MBIIILJIEHHS, HEOOXOIMMBIX JJISl aalTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpus sBnsieTcs OAHUM K3 0a30BBIX NMPEAMETOB HAa YPOBHE CpesiHero olmiero oopa3zoBaHus, Tak
Kak o0ecreynBaeT BO3MOKHOCTb U3y4eHUs KaK JUCLIUILINH €CTeCTBEHHO-HAYYHOU HANpaBI€HHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (OpMUPYEMOE MpPU M3YYEHUH OOYYAIOUUMUCS MOHATHUHHBIX OCHOB
TCOMETPUM U TOCTPOCHUM LETIOYKHU JIOTUYECKUX YTBEPXKACHUN B XOJE PEIICHUS T'€OMETPUYECKUX 3aad,
YMEHHME BBIIBHraTb M OIPOBEPraTb TMIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IIPH PELICHHH 3a1ad
€CTECTBEHHO-HAYYHOT'0 LIMKJIA, B YACTHOCTH U3 Kypca (PU3MKH.

YMeHHe OpHEHTHPOBATBCA B IPOCTPAHCTBE HIPAET CYLIECTBEHHYIO pOJIb BO BCEX OO0IacTIX
NeATeNbHOCTH YenoBeka. OprueHTalus 4eJI0BeKa BO BPEMEHH U IIPOCTPAHCTBE — HE0O0XOAUMOE YCIOBHE €ro
COLIMAJIBHOTO ObITUSA, (hOpMa OTPaKEHUS OKPYKAIOIIEI0 MUPA, YCIOBUE YCIEIIHOTO MO3HAHUSA U aKTUBHOT'O
npeoOpa3oBaHus aecTBUTENbHOCTH. OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSET pa3HbIe
BUJbl Y4E€OHOH M TPYHOBOM AEATENBHOCTH, SBISIETCS OAHUM M3 NPO(PECCHOHATIBHO Ba)KHBIX KAyecTB,
[I03TOMY akTyaJdbHa 3ajaya (OpMHUpOBaHUSA Yy OOY4arOIIMXCS IPOCTPAHCTBEHHOIO MBILIUIEHUS Kak
Pa3sHOBUJIHOCTH OOpPa3HOTO MBIIUIEHHS — CYIIECTBEHHOI'O KOMIIOHEHTa B IOJTOTOBKE K IPAaKTHYECKOM
JESITEILHOCTH 110 MHOTMM HAIIPAaBJICHUSM.

Ilenp ocBoeHus mporpammbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM ypOBHE OOydUeHMs —
o0mieoOpa3oBarenbHOE U OOIIEKYJIBTYpHOE pa3BUTHE OOYYaIOLIUXCsA depe3 oOecredeHue BO3MOXKHOCTH
IPUOOPETEHUS U UCIOJB30BAaHUS CUCTEMATUYECKUX T'€OMETPUUECKUX 3HAHUNA M JAEHCTBUM, crienu(UUHbIX
Ie€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJOJDKEHUSI 00pa30BaHUS 0 CIELUAIBHOCTSAM, HE CBS3aHHBIM C
IIPUKJIAIHBIM MCIIOJIB30BAHUEM I'€OMETPHH.

IIporpamma no reomerpun Ha 6a30BOM YpOBHE Mpe/Ha3HaueHa Juld 00y4aroluXcs CpeAHeH MIKOJIbI,
HE HCHBITHIBABIIMX 3HAYMTEJIBHBIX 3aTPYyJHEHMH Ha ypOBHE OCHOBHOIO oOIiero oopasoBanus. Takum
o0Opa3om, obydaroriyecss Ha 6a30BOM YpOBHE JIOJIKHBI OCBOUTH OOIIME MaTeMaTUYeCKHe YMEHUS, CBSI3aHHbIE
co cnenudukoil reoMeTpun M HEOOXOAMMBIE JUI U3HM B COBpeMEHHOM obmiectBe. Kpome 3toro, oHu
UMEIOT BO3MOXKHOCTb M3YYUTh T€OMETPHUI0 OoJjiee IiTy0oKo, eClii B AajdbHENIIeM BOZHUKHET HE00X0 IMMOCTh
B F€OMETPHUECKUX 3HAHUAX B POPECCUOHATBHOM AeATeIbHOCTH.

JlocTKeHHe I1eTM OCBOGHMS NPOrpaMMbl 00ECHEUMBACTCS PEIIEHHEM COOTBETCTBYIOIIMX 3ajady.
[TpuopureTHbIMM 3a7adyaMHu OCBOeHHUs Kypca «l'eomerpum» Ha 6azoBom ypoBHe B 10—11 xKmaccax
SBJISIFOTCSL:

e (opMupoBaHHE NPEACTABICHUS O FEOMETPUU KaK YacTH MHUPOBOI KyIbTYpbl M OCO3HaHHE e

B3aUMOCBSI3HU C OKPYXAIOLIUM MUPOM;



e (opmupoBaHue MpeACTaBICHUS O MHOTOIPAHHMKAX W TelaX BpAlICHHWS KaK O BaXHEUIINX
MaTeMaTHYEeCKUX MOJECIIAX, MO3BOJIAIONIMX ONMKUCHIBATh U U3y4aTh Pa3HbIC SABJICHUSI OKPYXKAIOIIETrO
MHUpA;

e (opmupoBaHume yMEHHUs pacloO3HABaTh HA UYepTEXKaX, MOJACNSAX H B peaJbHOM MHpPE
MHOTOTPaHHUKH U TeJIa BpallCHHUS;

e OBIQJCHHE METOJAaMU PEIICHUs 3a/Jad Ha TOCTPOCHUS Ha HM300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHuEe yMEHHS OIECPUPOBATH OCHOBHBIMU IOHSATHUSMH O MHOTOTPDAaHHUKAX W TeJax
BpaIllEHUs U UX OCHOBHBIMU CBONCTBAMH;

® OBJQJICHHC ANTOPUTMAMH PEIICHHS] OCHOBHBIX THIIOB 33j]a4; (POPMUPOBAHHE YMCHHS MPOBOIHTH
HECJIOKHBIE JOKa3aTeJIbHbIE PACCYKICHHS B XOJI€ PELIECHUSI CTEPEOMETPUUECKUX 3a/1a4 U 3a/1ad ¢
MIPAKTUYECKUM COJIEP)KaHUEM;

® Ppa3BUTHE WHTEIUICEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH O0OYyYaroIIuxcs, MO3HaBaTEIbHOM
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS;

e ¢dopmupoBanue HYHKIIMOHATHLHON IPAaMOTHOCTH, PEICBAHTHON I€OMETPHUH: YMEHUE PacliO3HABATh
MPOSIBJICHUSI TEOMETPUYECKUX TOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX
CUTyallUsIX M TIPU HU3YYEHUU JPYTrUX YYEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIHpPOBAaTH MX Ha SA3BIKE TEOMETPUH W CO3/1aBaTh T'E€OMETPUUYECKHE
MOJIENM, TPUMEHSATh OCBOCHHBI TEOMETPUYECKHMU ammapar Uil pEmIeHUs MPaKTUKO-
OPHEHTUPOBAHHBIX 33/1a4, MHTEPIIPETUPOBATH U OIICHUBATH TIOJYYCHHBIC PE3YIbTATHI.

OTAMYUTENIbHOW 0COOCHHOCTHIO TTPOTPAMMBI SIBIISIETCS BKJIIOYCHHE B KypC CTEPEOMETPHUHU B Hadaje
€ro M3y4deHWs 3aj7ad, pellaeMbIX Ha YpPOBHE HMHTYUTHBHOTO TIO3HAHUS, W ONPENCIEHHBIM 00pa3om
OopraHu3oBaHHas paboTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W TPOCTPAHCTBEHHOTO
MBITIUICHHSI, CTUMYJIUPYET MPOTEKAaHNWE WHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JAJbHEUIIEMY U3YUYCHHUIO
npeaMera.

[Ipennourenue oTAaércs HariasAHO-KOHCTPYKTMBHOMY METOAY OOYy4YeHHs, TO €CTh TEOPETUYECKHEe
3HaHMUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-NPAKTUUECKOW aedarerabHOcTU. Pa3ButHe
MIPOCTPAHCTBEHHBIX MPEACTABICHUN y yJalllUXCsi B Kypc€ CTEPEOMETPHHM MPOBOJUTCS 32 CUET pEIICHUS
3a/la4 Ha CO3/laHue MPOCTPAHCTBEHHBIX 00Pa30B U 3aJa4 Ha ONEPUPOBAHNE MPOCTPAHCTBEHHBIMHU 00pa3aMH.
Coznanue obOpaza HpPOBOAMUTCA C OMOPOM Ha HAIVISIAHOCTh, a OINEpHUpOBaHHE 00pa3oM — B YCIOBHUSAX
OTBJICYCHHUSI OT HATJISIAHOCTH, MBICIIEHHOTO U3MEHEHHUS €r0 UCXOJHOTO COIePIKaHMUS.

OcHOBHBIE cozepxaresbHble JuHUU Kypca «l'eomerpum» B 10-11 kiaccax: «MHOrOrpaHHUKHY,
«[IpsiMble U TJIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BeKTopbl 1 KOOPAUHATHI B MPOCTPAHCTBEY.
dopmupoBaHuE JIOTUYECKHUX YMEHUH pachpelenseTcs He TOJBKO MO COJEP)KATEIbHBIM JIMHUSAM, HO U T10
rojiaM o0y4eHHs Ha YpOBHE CpeHEro o0I1iero 00pa3oBaHusl.

Cogepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yabTaTaM OCBOCHUS pabodyeit
MPOrPaMMBbI, paCHpeeIEHHBIM 10 T0JaM 00yUeHHUs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOOBI OBIaJCHUE
F€OMETPUUYECKUMHU TOHATHSAMU W HaBbIKAMHU OCYIIECTBISUIOCH IOCIENIOBATENIbHO U TMOCTYMATEIbHO, C
coONroieHHeM TPUHIUIA MPEEeMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHHS BKIIOYAIHUCh B OOILIYI0 CHCTEMY
F€OMETPUYECKUX TMPEACTABICHUI O0O0yJaromuxcs, pacmupsas W yrayomnss e€, oOpa3ys MpoOdHbIE
MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenue reomerpuu otBoautcs 2 yaca B Heaento B 10 kiacce u 1 yac B Henemto B 11 kimacce,
BCEro 3a JiBa roja o0ydeHus - 102 yueGHbIX Haca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHblE MOHATHS cTepeomeTpuu. Touka, mpsMas, IJIOCKOCTb, IpocTpaHcTBo. IloHsTne 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOE pacnosiokeHue IpsSMBIX B INPOCTPAHCTBE: IMEPECEKAIOLIMEcs, IapajUlelbHble U
CKpeluBampomuecs npsMsle. llapamienbHOCTh HMPSAMBIX M IUIOCKOCTEW B IIPOCTPAHCTBE: IMapajuleIbHBIC
IpsIMBIE B MPOCTPAHCTBE; MAPALICIBHOCTh TPEX MPSAMBIX; NAPALIEIBHOCTh IPSAMOUN U INIOCKOCTH. YTUIBI C
COHAIPABJICHHBIMA CTOPOHAMH; YroJ MEXKIy INpsSMBIMH B IIpocTpaHCTBE. IlapajuieabHOCTBH IUIOCKOCTEN:
NapajuleIbHbIe IIJIOCKOCTH; CBOMCTBA IAapaJuleNbHBIX IUIOCKOCTEH. [IpocTeiliine mnpocTpaHCTBEHHBIE
¢burypsl Ha INIOCKOCTHU: TETPas’Ap, KyO, mapaienenune1; HOCTPOCHUE CEUEHUH.

[lepneHUKYISIPHOCTD NMPSMOM U IUIOCKOCTH: NMEPIEHIUKYIISIPHBIC TIPSIMBIE B IIPOCTPAHCTBE, MPSIMbIE
MapajuleIbHbIE U NEPHEHANKYISAPHBIE K IJIOCKOCTH, MIPU3HAK NEPIEHAUKYISIPHOCTH NPSIMOU U IUIOCKOCTH,
TeopeMa O MNPAMOM IEpPHEHIUKYISIPHON IUIOCKOCTH. YTIBI B IPOCTPAHCTBE: Yroa MEXAYy HNpsMON M
IJIOCKOCTBIO; JBYTPAHHBIA YrOJI, JIMHEWHBIA YroJl ABYIrpaHHOTO yria. IlepneHaukyissp M HakIOHHBIE:
paccTosiHHe OT TOYKHM JI0 IIOCKOCTH, PAcCTOSHUE OT NPSIMON 10 IUIOCKOCTH, MpoeKuus (Urypbl Ha
IJIOCKOCTh. [lepnenauKyIspHOCTh IITIOCKOCTEN: NPU3HAK NEPIEHANKYIIPHOCTH ABYX IIIOCKocTer. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHUKHU

[loHATHE MHOrOTpaHHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPAaHHUKA, BBIMYKIbIE W HEBBITYKIbIC
MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipru3ma: N-yroigpHas mpu3Ma; rpaHd M OCHOBAHUS IPU3MBI,
mpsiMasi W HAKJIOHHasg TpU3Mbl; OOKOBasi M TOJHAas TOBEPXHOCTh mpusMbl. [lapamnenenunen,
IIPSIMOYTOJIBHBIN MTapaJlIeNICIUIe]] U €r0o cBOMCTBA. IIupaMua: N-yroybHas nupaMuaa, TpaHd U OCHOBaHUE
nupaMuzbl; OOKOBask U MOJIHAS MOBEPXHOCTh IMUPAMU/IbL; PaBHIIbHAS M yCEUEHHAs NMUpaMuia. DJIEMEHTHI
IPpU3MBl U IMpaMusl. 1IpaBuabHBIE MHOTOTPAaHHUKH: MTOHATHE MIPABUJIBHOTO MHOTOIPAHHUKA; IPABUIIBHAS
npu3Ma U TpaBUIbHAs NMUpPaMHUA; MpaBWIbHAs TPEYroibHas NMHUpamMHa U MPaBWIBHBIA TeTpasp; KyoO.
IIpencraBineHre O NPAaBUIBHBIX MHOTOTPAaHHMKAX: OKTa’ap, NOAeKadap M mkocadap. CedeHus NpU3MBI U
MIAPaMHUIBI.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPHsI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH. DJIEMEHTHI
CUMMETPUH B IUpaMUax, apajuiejenumesax, paBuibHbIX MHOTOTPaHHUKAX.

Bbluncienue »I€MEHTOB MHOIOIpaHHHMKOB: pEOpa, auaroHanu, yriel. [lnomanes OGokoBoM
IIOBEPXHOCTU U TIIOJIHOW IOBEPXHOCTH MPSIMOM MpPHU3MBI, IUIOLIA/b OCHOBaHWM, TeopemMa O OOKOBOM
MIOBEPXHOCTU IpAMOM mpu3mbl. [lnomans O0KOBOM MOBEPXHOCTU U MOBEPXHOCTH NMPABUIBHON MUPAMU[IBI,
Teopema o oA yceuéHHol nupamusl. [lonstue 06 00béme. O0bEM MUpaMUIbl, TPU3MBL.

IlonoOuble Tena B mpocTpaHcTBe. COOTHOUIEHMS MEXAY IUIOIASIMHM IMOBEPXHOCTEeH, 00bEMamu
O0I0OHBIX TEIL.

11 KJIACC

Tesia BpanieHust

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yroIInue MUINHIPUYECKON TOBEPXHOCTH, OCh IIMIIMHIPUYECKOM
noBepxHocTU. [lunuuap: ocHoBaHMsA U OGOKOBasi MOBEPXHOCTh, OOpasyromias U OCh; IUIOMIAaasr OOKOBOHM U
MOJIHOM TOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00Opa3yronue KOHMYECKON MOBEPXHOCTHU, OCh W BEpIIMHA KOHUYECKON
noBepxHocTU. KoHyC: OCHOBaHHME W BepIIMHA, OOpasylolias M OCh; IUIONIAAb OOKOBOW U TIOJIHOU
MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolIre U BHICOTA; OCHOBAHUS M OOKOBask TOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AMaMeTp; IUIOMAAb MOBEpXHOCTH chepbl. B3anMmHoe pacmonoxeHue
cdepbl ¥ TIIOCKOCTH; KacaTebHas MIOCKOCTh K cepe; miomaab cepsl.

N3o00pakenue Ten BpalieHUs Ha MIIOCKOCTU. Pa3BépTka nUIuHApa U KOHYCA.

KoMOuHarmu ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN 0KOJI0 cdepsl; chepa,
BIIMCaHHAs B MHOTOI'PAHHUK, WIH TEJIO BPAILCHHUS.



[Tonstue 06 06vEme. OcHOBHBIE cBoicTBa 00bEMOB Ten. Teopema 00 00bEME MPSMOYTOJILHOTO
napajenenunena u ciueacTeus u3 He€. O6bEM nmnmmHpa, Konyca. O0bEM 1mapa 1 wiomanb chepsl.

[TonoOusie Tema B mpocTtpaHcTBe. COOTHOUICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH, oO0bEMamu
0I00HBIX TEN.

Ceuenust mwimHApa (MapajulebHO W NEPIEHAUKYISPHO OCH), CEYEHHMS KOHyca (TmapajuiesbHoe
OCHOBAHHMIO U MPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BexkTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha mutockoctH u B npocTpaHcTBe. CIIOKEHHE W BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa
Ha umcio. Pasnmoxenue Bekropa mo TpEM HEKOMIUIAaHApHBIM BekTopaM. llpaBuio mnapamienenunena.
Pemrenne 3anay, CBA3aHHBIX C NMPUMEHEHMEM IIPAaBWII ACUCTBUM ¢ Bekropamu. IIpsmoyroisibHas cucrema
KoopauHaT B mpocTtpaHcTBe. KoopamuaTtel Bekropa. Ilpocreiimme 3amauum B KOOpAMHATAX. YTOJI MEXIY
BekTopamu. CKaJsipHOE MPOM3BEACHUE BEKTOPOB. BBIUMCIIEHHE YIIIOB MEXIY NMPSAMBIMUA M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBII METO P PEIICHUH T€OMETPHUECKIX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE ~ pe3yabTaThl  OCBOEHUS  MPOrpaMMBI  ydeOHOro  mpenmera  «MaTemaTHKa
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

Cc(OPMHUPOBAHHOCTHIO TPAKIAAHCKON MO3MIMK OOYdYaIOMIerocss Kak aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCUHCKOTro oOlIecTBa, MPEACTAaBICHUEM O MAaTeMaTHYECKMX OCHOBAX (YHKIIMOHUPOBAHUS
Pa3IUYHbIX CTPYKTYp, SBJIECHUMH, MPOLEIYp IpakJaHCKOTO o0IiecTBa (BbIOOPHI, ONPOCHl U Ip.), YMEHUEM
B3aMMOJICIICTBOBATH C COIMAIbHBIMUA MHCTUTYTAMH B COOTBETCTBUH C MX (DYHKUIUSIMHU U HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBIO POCCHUICKOM TIpa)AaHCKOM WAEHTUYHOCTH, YBa)KEHHUS K TMPOLUIOMY U
HACTOSIIIEMY POCCHUMCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHHUSIM POCCHUCKHUX
MAaTE€MaTUKOB W POCCUMCKON MaTEMAaTHYECKOW WHIKOJIbI, K WCIOJb30BAHUIO 3TUX JIOCTHKEHUN B APYTHX
HayKax, TEXHOJIOTHUAX, chepax YIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH POCCHMCKOro Hapojaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HaHHUS, ITHYECKOTO TMOBEIEHHUS, CBS3aHHOTO C MPAKTHMUYECKHUM TMPUMEHEHHEM JOCTKCHUU HAyKH W
NeSITENIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B MOCTPOCHHUE YCTOMYHUBOTO OYyAyIIEro.

JCTEeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHWEM K MHUpPY, BKIIOYasl OSCTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj7a4, PEIICHUHN, PACCYKJICHHUI; BOCTIPUUMYUBOCTHI0O K MAaTEMAaTUUECKUM aCIEKTaM Pa3JInyHbIX
BHJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

c(OpPMHUPOBAHHOCTHIO YMEHHSI TMPUMEHSITh MaTeMaTHYeCKWe 3HAHUS B HMHTEpecax 370pOBOr0 H
6e3omacHoro 00pasza JKU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO (3I0pOBOE MHTAHHE,
cOalaHCUPOBAHHBIA PEXUM 3aHATAW M OTIbIXa, peryiaspHas ¢u3ndeckas aKTHBHOCTB); (U3UUYECKOTO
COBEPILEHCTBOBAHUS, IIPU 3aHATUAX CHOPTUBHO-03JOPOBUTEIIBHOM JEATENBHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHUEM LIEHHOCTU TPYIOJIOOUS; MHTEPECOM K pa3iIuuHbIM cdepam
npodeccuoHabHOM NesTeNbHOCTH, CBI3aHHBIM C MaTEMAaTHKON U €€ MPUJIOKEHUSIMU, YMEHHUEM COBEPIIAThH
OCO3HAaHHBII BbIOOp Oyaymieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IUIAHBI;
TOTOBHOCTBIO U CHOCOOHOCTBHIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO U caMOOOpa30BaHUIO HAa MPOTSHKEHHUU
BCEM >KM3HU; FOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PELICHUU IMPAKTUYECKHX 3a/ad MaTeMaTUYeCKOU
HaIlpaBJIEHHOCTH.

JKO0JI0THYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO IKOJOTUUECKON KYIbTYPhl, TOHUMAHUEM BIIMSHUSA COLUATHHO-3KOHOMHYECKUX
MPOLIECCOB HA COCTOSHUE MPUPOTHOW U COIMAIBHOM Cpefbl, OCO3HAHHWEM TJI00ATBLHOTO XapakTepa
9KOJIOTHYECKUX IMpoOJeM; OpHUeHTAaIell Ha MPUMEHEHHEe MaTeMaTHUeCKUX 3HAHWM JJIs pelleHHs 3ajad B
o0nacTu OKpy)Karolleld cpepl, IIAHUPOBAHMS MOCTYIKOB M OIEHKM HMX BO3MOKHBIX MOCIEICTBUN s
OKpYXaroLlEel Cpebl.

IleHHOCTH HAYYHOI'O NTO3HAHHUA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIEeCTBEHHOW TMPAKTUKH, TOHUMAaHUEM MaTeMaTHMYeCKOM Hayku Kak cdepbl 4YeloBe4YeCKOn
NESATENbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUYUMOCTH JUIsl Pa3BUTUS IUBUIIM3ALMH; OBJIAJICHUEM SI3bIKOM
MaTeMaTHKUd U MAaTeMaTHYECKON KyIbTYpOil KaK CPEeICTBOM IMO3HAaHUS MHUPA; TOTOBHOCTBIO OCYILECTBIATH
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAUBUIyaJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI



MertamnpeqMeTHbIE pe3yJabTaThl OCBOEHHS MIpOTpaMMbl ydeOHOro mpeamera «MaTeMaTHKa»
XapaKTePU3YIOTCA OBJIAJCHUEM YHUBEPCAIbHBIMU HO3HAGAMETbHbIMU OCUCMBUAMU, YHUBEPCANbHBIMU
KOMMYHUKAMUBHBIMU OCUICIBUAMU, YHUBEPCATbHBIMU PEYIAMUBHBIMU OUCHEUAMU.

1)

Vuueepcanvnvie noznasamenwvhuvle Oeticmsus, obecneyusaom Gopmuposanue 0a308bix

KOZHUMUBHBIX NPOYECCO8 00YUaroWuxcs (0c8oeHue Memooo8 NO3HAHUSA OKPYHCAIoWe20 Mupd, npumeHeHue
JIO2UHECKUX, UCCTe008AMeNbCKUX Onepayuil, yMeHull pabomams ¢ ungopmayuer).
Ba3oBble joruyeckue neicTBus:

BBISIBIISITh U XapaKT€PU30BaTh CYILIECTBEHHBbIE NPU3HAKUM MaTEMaTHYECKMX OOBEKTOB, MOHATH,
OTHOIICHWH MEXJy TNOHATHAMH; (OPMYIUPOBATH OIpPENESICHUS] TOHITHH; YCTaHABIMBATDH
CYIIECTBEHHBIN TPHU3HAK KIACCU(PHUKAINKA, OCHOBAHUS ISl 00OOIIECHNSI U CpAaBHEHHS, KPUTEPUU
IIPOBOJIMMOTIO aHAIN3a,;

BOCIIPUHUMATh, (popMynupoBaTb U  INpeoOpa3oBbIBATH  CYKJEHHUS:  YTBEPAUTENbHbIE U
OTpULaTENbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE; YCIOBHBIE,

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEYUs B (akTax, JaHHbIX,
HaOMIOJICHUSAX W YTBEP)KICHUSX; NpeiaraTh KPUTEPUM MJIsl BBISIBICHUS 3aKOHOMEpPHOCTEH H
MIPOTUBOPEUNI;

JieNaTh  BBIBOJABI C KCIOJb30BAaHHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HMHJIYKTUBHBIX
YMO3AKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CaMOCTOSITENIbHO J0Ka3aTelIbCTBa MaTEeMaTHUYECKUX YTBEPXKIACHUHM (TMpsMble U OT
MPOTUBHOTO), BBICTpaWBaTh AapryMEHTAIMIO, MPUBOJUTH NPUMEpPbl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHS U BHIBObI;

BBIOMpaTh cnocob pemieHus ydeOHOUM 3ahauu (CpaBHHMBAaTh HECKOJIbKO BapHAHTOB pELICHUS,
BbIOMpaTh HanboJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBrble nccienopareibcKue AeiicTBH:

HCII0JIb30BAaTh BOIMPOCHI KaK HCCIICIOBATCIIbCKHM WHCTPYMEHT TO3HAHUSA; (POPMYITHPOBATH
BOIPOCHI, (PUKCUPYIOIIME NPOTHBOpPEYHE, MPOOIIEMy, yCTaHaBIMBaTh HCKOMOE M JaHHOE,
(hopMHPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3UIINIO, MHCHHE;

MPOBOJMTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIA KCIIEPUMEHT, MCCIEIOBAHUE IO YCTAHOBJICHHIO
O0COOCHHOCTEH MaTeMaTHYECKOro 0ObEKTa, SIBJICHUS, IIPOIECCa, BBISABICHHIO 3aBUCUMOCTEH MEXITY
00BEKTaMU, SIBJICHUSMH, TTPOICCCAMH,

CaMOCTOSITCIIBHO  (hOPMYJIUPOBATh OOOOINEHUS W BBIBOJBI 10 pe3yibTaTaM IPOBEAECHHOIO
HAOJTIOJICHUS, MCCIIC0BAHUS, OLICHUBATh JOCTOBEPHOCTh IMOJIYYEHHBIX PE3yJbTaTOB, BBHIBOJIOB U
000011IeHMI;

MIPOrHO3UPOBATh BO3MOIKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJBHUTATh IMPEANOJIOKECHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISBJIATh JePUINTH WHPOPMAILIMHU, JAHHBIX, HEOOXOJMMBIX JJIsi OTBETA HAa BONPOC W JUIS
peleHs 3a/1a9H;

BBIOMPATh UHPOPMALIUIO U3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIIM3UPOBAThH, CUCTEMAaTHU3UPOBATh
Y MHTEPIPETUPOBATH HH(POPMAIMIO pa3IMYHBIX BUAOB U POPM MPEICTABICHHUS;

CTPYKTYpUpPOBaTh WHQPOPMAIHIO, MPEICTABIATh €€ B pa3iMyHbIX (QopMax, WLIFOCTPHUPOBATH
rpagu4ecKu;

OIICHUBATh HAJEKHOCTh MHPOPMAIIHH [0 CAMOCTOSATENBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) YHuusepcanvhvie KoMMyHUKamugHble Oeticmaus, 06ecneyusarom chropmuposaHHOCmb COYUATbHBIX
HABbLIKOB 06)/’{61}01441/[)60}1.
Oo0menne:

BOCIPUHUMATh U (POPMYTUPOBATH CY)KJICHHS B COOTBETCTBHM C YCJIOBUSMHU U IEISMH OOIIEHUS;
SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHMs B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, JaBaThb
MOSICHEHMSI 110 XOAY PELIEHMsI 3a1a4i, KOMMEHTUPOBATh NOJyYEHHBIN PE3yibTarT;

B X0JIe 00CYX/IeHUS 33aJ]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYX/IaeMON TE€MBI, TPOOIEMBI, PerIaeMoit
3a/la4uM, BBICKA3bIBAaTh WJEH, HALEJICHHBIE HA IIOUCK PELICHHUS; CONOCTABIATh CBOU CYXACHHUS C
CYXJIEHUSIMH JPYrUX YYaCTHUKOB JHajora, oOHapyXXHBaTh Pa3M4yMe M CXOJCTBO MO3ULUH; B
KOPpEKTHOH opme (HhopMyIHpOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;



® I[IPEACTaBIATh PpE3yJbTaThl pPEIIEHUs 3a7aud, SKCIEPUMEHTA, MCCIEAOBAHUS, IPOEKTa;
CaMOCTOSITEIIbHO BBIOMPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3eHTAlUN U 0COOCHHOCTEN
ayJIUTOpUHU.

Cotpyannuectso:

® [IOHMMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U WHAWBUIYATLHOW paObOTHI MIPH PEIICHUH
y4eOHBIX 3a7ay; NPUHUMATh IeJb COBMECTHOM JEATENBHOCTH, IIAHWPOBATH OPraHU3AIHIO
COBMECTHOM palOThI, pacupenesiaTh BHAbI padoOT, JOroBapuBaThCs, OOCYXKAAaTh Ipolecc U
pe3ynbTaT paboThl; 0000IaTh MHEHHUST HECKOJIBKHX JIFOICH;

® y4acTBOBAaTh B TPYNMIOBHIX (hopmax paboTsl (00CYKAEHUS, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBbD»
U UHBIE); BBIIOJIHATH CBOIO YaCTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C JPYTUMU YIEHAMHU
KOMaH/Ipl; OLICHMBAaTh KayecTBO CBOEr0 BKJIaJa B OOUIMI MPOIYKT IO KPUTEPHSIM,
cOpMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHSL.

3) Vnusepcanvhvie pezynsamuenvle Oelicmgus, 00eCneyusam  GopmMuposaHue  CMbLCIOGbIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anusi:

®  COCTaBJIATH ILJIaH, aJITOPUTM PELIEHUS 3a7a4H, BBIOMPATh COCO0 pelIeHus ¢ y4ETOM UMEIOLIUXCS
peECYpCcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATH BapHUaHTHI
pelieHnii ¢ yaéToM HOBOW MH(pOpMaLUy.

CaMOKOHTPOJIb:

e BJAJIETh HaBBbIKAMM II03HABATEIbHONW peQIEKCUM KaK OCO3HaHHUS COBEpUIAeMbIX JEHCTBUUH U
MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YNIbTATOB; BIAJETh CIOCO0AMH CAMOIPOBEPKHU, CAMOKOHTPOJIS
mpolecca 1 pe3ysbTaTa pelieHHsi MaTeMaTH4ecKon 3a/1auu;

® MpeABHUAETh TPYJHOCTU, KOTOPbIE MOT'YT BOSHUKHYTh MPH PELICHUH 33aJa4ul, BHOCUTh KOPPEKTUBBI
B JIESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAAHHBIX, HAlIEHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEH;

® OIEHMBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUSIM, OOBSCHATh MPUUYUHBI JTOCTIKEHUS WU
HEJOCTHKEHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

OmnepupoBaTh HOHATHAME: TOUKA, IPsAMast, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEJICTBUS U3 HUX IPU PEIICHUN T€OMETPHUECKHX 3a/ad.

OmnepupoBaTh HOHATHAME: APAIUIETBHOCT U NEPIEHANKYISIPHOCTD MPSIMBIX U TNIOCKOCTEH.

KnaccudunupoBars B3auMHOE pacrioyioKEHUE IPSIMBIX U IFIOCKOCTEH B TPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMH: JBYIPaHHBIA YroJl, TPaHU JBYIPAHHOTO YIiia, peOpo IBYIpaHHOTO YTJa;
JIMHEHHBIA yro IBYTPaHHOTO YIJIa; TpalycHas Mepa JIBYrPaHHOTO yriia.

OmnepupoBaTh MOHATHAMHU: MHOTOTPAHHUK, BBITYKIBIA M HEBBIMYKJIBI MHOTOTPaHHUK, SJIEMEHTHI
MHOTOTpaHHHKA, TIPaBHJIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh  OCHOBHBIE BHABI MHOTOTPAaHHUKOB (MUpamMuaa; MpHU3Ma, MPSMOYTOJBHBIN
napasenenunes, Kyo).

KnaccugunupoBaTb MHOTOTPaHHHKH, BbIOMpas OCHOBaHMSA Ui KiacCU(UKAIMM (BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH; TIPAaBWJIbHbIE MHOTOIPDAaHHUKH; TpsAMbIE U HAKIOHHBIE MPU3MBI,
napaJiesIenumne sl ).

OnepupoBaTh NOHATUAMH: CEKYIasl INIOCKOCTh, CEYEHUE MHOTOT PAHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYCHU, UCTIOJIBb3YS METO/ CIIE/IOB.

CTpouTh ce€4eHUs] MHOTOTPAHHUKOB METOJIOM CIIE/IOB, BBIMOIHATH (BHIHOCHBIE) MJIOCKUE YEPTEXKU M3
PHUCYHKOB MPOCTBIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemrare 3amaun Ha HaAXOXKAEHUE T€OMETPUUYECKUX BEIWYHH 110 00pasliaM WK alropuTMam, pUMEeHss
M3BECTHBIE AaHAIUTUYECKUE METOJbl MPU PELICHUH CTAaHIAPTHBIX MAaTEMaTHMUYECKHX 3a/lady Ha BBIUYHCIICHHUE



pacCTOSIHUM MEXAy JBYMS TOYKAMH, OT TOYKM JO MPSAMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKpELIUBAIOIIMMUCS IIPSIMBIMHU.

Pematp 3ajaun Ha HaxOXJAEHUE FEOMETPUUECKUX BEIMUYUH 10 00pas3laM Win aaropuTMam, IpUMEHsIs
W3BECTHBIC AHAJIIMTUYECKUE METOJbl IIPU PELICHUM CTAHJAPTHBIX MAaTEMAaTUYECKHUX 3a]a4 Ha BBIYUCIICHHE
YIJIOB MEXKIY CKPEIIMBAIOIMMUCS IPSAMBIMU, MEXIY IPAMOM M IUIOCKOCTBIO, MEXKIY IUIOCKOCTSIMM,
JIBYTPAaHHBIX YIJIOB.

Boruncnate 00bEMBI M IUIOIIAAM IOBEPXHOCTEM MHOTOTpaHHMKOB (Mpu3Ma, NOHpamMuia) ¢
MpUMEHEHHEM (OPMYJI; BBIYMCIATH COOTHOILUEHHS MEXIy IUIOLMIAAsIMM IOBEpXHOCTEH, OO0bEMaMu
10100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHITUAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU; LIEHTD,
OCb U INIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekath, mpeoOpa3oBbIBaTh W  HMHTEPHOPETHPOBATH HWHPOPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (Urypax, MPeJICTaBICHHYIO HAa YEPTEKaX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akTbl A PELIEHUS CTEPEOMETPUYECKHX 3ajad, MPEeroJararolinx
HECKOJIbKO LIaroB PeILleHus], €CJIU YCIIOBUS IPUMEHEHNUS 3a/laHbl B IBHOU (opMe.

[IpuMeHATH MpoCTEMIINE MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU
pELIEHUN CTEPEOMETPUYECKUX 3aad.

[IpuBOoUTE mpHMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHW B IPUPOJAE M JKU3HHM, PACIO3HABATh
MIPOSIBJIEHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh MOJydEHHBIE 3HAHUS HA IPAKTUKE: aHAIM3WPOBATh PEAJbHBIE CUTYAallMM U IPUMEHATH
M3YYEHHbIE TMOHATHS B IMPOIECCE MOKMCKA pEIIeHUsT MaTeMaTU4yecKu CHOpMYIUPOBAHHON MpPOOIEMBI,
MOJIEIMPOBATh peaJbHblE CUTyallHH Ha S3bIKE TE€OMETPUH, HCCIENA0BaTh IIOCTPOEHHBIE MOJEIU C
HCI0JIb30BAHNEM T'€OMETPUUYECKUX MOHSATUN M TEOpeM, amnmapara ajreOphl; pelarh MpakTHUYeCKUe 3aJ1aui,
CBS3aHHBIE C HAXOKJICHHEM I'€OMETPUYECKUX BEJINUHUH.

11 KJIACC

OnepupoBaTh TOHATHSAMH: IHJIMHIPHYECKAass TIOBEPXHOCTh, OOpa3yloliue IIHIMHIPHYECKON
MOBEPXHOCTH; IHIMHIP, KOHHYECKAas IMOBEPXHOCTh, OOpa3yroIIMe KOHWYECKOH IOBEPXHOCTH, KOHYC;
chepudeckas MoBepXHOCTb.

Pacnio3naBats Tesa BpameHust (IMIIMHADP, KOHYC, chepa u map).

OOBSCHATH CIIOCOOBI MOJTYYCHHUS TEIl BPAIICHHSI.

KnaccugummposaTs B3aMMHOE PacoIOXKEHHE CPEPhl U IIOCKOCTH.

OmnepupoBaTh MOHATUSMH: IIAPOBON CEIrMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA; IIapOBOU
CJIO#, OCHOBAHHME IIapOBOTO CJI0SI, BRICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI U TUTONIAIN TOBEPXHOCTEH TEI BPALICHHS, TEOMETPHUECKUX TEJl C IPUMEHEHHEM
dbopmyi.

OnepupoBaTh NOHATHSIMH: MHOTOTPAaHHUK, BIMCAHHBIA B cepy M OMHCAHHBINA OKOJIO cephl; chepa,
BIIMCaHHAs B MHOTOT'PAaHHHK WJIH TEJIO BPAILICHUSI.

BBIUUCIIATE COOTHOMIEHHSI MEXTy TUIOIIAIIMU IOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TEII.

N300paxkath u3ydaembie GUTYpPBI OT PYKU U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BBINOAHATE (BBIHOCHBIC) TUIOCKHE YEPTEIKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BHUJ CBEPXY,
cOOKyY, CHH3Y; CTPOUTbH CCUCHHSI TEJI BPAILCHHSL.

W3Bnekatb, WHTEpNpPETHPOBATH M  MpeoOpa3oBbIBaTh WHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpPHUECKUX (PUrypax, MPeJACTaBICHHYIO HA YePTEeKax U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IMPOCTPAHCTBE.

BhInoNHATE NeMCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHUSI BEKTOpa Ha YHCIIO,
OOBSACHATH, KAKUMHU CBOMCTBAMH OHH 00JIaatoT.

[TpuMeHsTh MpaBUIO MapasuieTenunena.

OnepupoBaTh MOHATHUSAMU: JIEKAPTOBBI KOOPAWUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJ MEXIY BEKTOpPaMH, CKaJIsIpHOE MPOU3BEICHNE BEKTOPOB,
KOJUTMHEApHbBIE U KOMILTAHAPHBIE BEKTOPBI.

Haxonuth cymMMy BEKTOPOB M MPOU3BEIEHUE BEKTOPA HA YMCIIO, YTOJI MEXKIY BEKTOPaMH, CKaTSIPHOE
MIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTHHEAPHBIM BEKTOPAM.



3aznaBath IJI0CKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIMHAT.

[TpumensTh reomerpudeckue (GakTbl JUIS PEUICHUS CTEPEOMETPUYECKHMX 3aj]ad, MPEAIoJIararonux
HECKOJIBKO LIaroB PEIIeHUs, eCJId YCIOBUS PUMEHEHHS 3a/1aHbl B SIBHOU (opMme.

Pemrates npocreiimme reoMeTpuIecKue 3a1a4i Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a.

Pemrate 3azaun Ha 0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUM M HAXOXKICHUE I'€OMETPUUYECKUX
BEJIMYMH 10 oOpa3laMm WIM alropuTMaMm, INPUMEHSS H3BECTHbIE METOJbl IPU PELIEHUHM CTaHJIAPTHBIX
MaTeMaTHUYECKUX 3a/1a4.

[IpuMeHATH MpOCTEMIINE MPOTPAMMHBIE CPEJICTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH
pEeLIEHUN CTEPEOMETPUYECKUX 3a1ay.

[IpuBoauTE mpHUMEpPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE M KWU3HM, PACIO3HABaThb
IIPOSIBJIEHUE 3aKOHOB '€OMETPHUU B UCKYCCTBE.

[IpuMeHATH NOJIydEHHBIE 3HAHUSA HA IIPAKTUKE: aHAIM3UPOBATh PEAIbHBIC CUTYyallMM U NPHUMEHSTh
U3YYEHHbIE TMOHATHS B IMPOLECCe IOMCKA pPEIIeHUs MaTeMaTH4ecKu CHOpMYIHPOBAHHOM NPOOIEMBI,
MOJIEIMPOBATh pEaJbHblE CUTyallMH Ha S3BIKE TI'€OMETPUH, HCCIEA0BAaTh IIOCTPOEHHBIE MOJEIH C
HCI0JIb30BAHNEM T'€OMETPUUYECKUX MOHATUH M TEOpeM, amlmapaTa ajureOphl; peliarh NpakTUYecKUe 3a/1a4H,
CBS3aHHBIE C HAX0KJICHUEM I'€OMETPUYECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE 10 KJIACC

KosuuecTBo 4acoB
Ne Haumenosanue pasze;1os u rem K JuekTpoHHbIe (UG PpOBBIE) 00pa3oBaTeIbHbIE PeCyPChl
/o NporpamMmbI Beero OHTPOJIbHBIE P nuQp P pecyp
padoThI
1 BBenenue B cTepeoMeTpuio 10 bubanorexka HOK https://m.edsoo.ru/1c209e37
[IpsimbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE.
2 [TapanienbHOCTb NPSAMBIX U 12 1 bubmuoreka L{OK https://m.edsoo.ru/1c209e37
TTIOCKOCTEN
3 HepneHHHIfyMpHOCTI’ MPAMBIX 1 12 bu6mmoreka IIOK https://m.edsoo.ru/1c209e37
TJIOCKOCTEH
4 VYTibl MEXIY OIPSIMBIMU U TNIOCKOCTSIMH 10 1 bubmmoreka L{OK https://m.edsoo.ru/1c209e37
5 MHororpaHHuKH 11 1 bubmuoreka L{OK https://m.edsoo.ru/1c209e37
6 O06BEMBI MHOTOTPAHHUKOB 9 1 bubnuoteka [{OK https://m.edsoo.ru/1c209e37
7 }l}rzzopeHHe: CCHUCHHUA, PACCTOAHUA 1 4 1 bu6mmoreka IIOK https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
11 KUIIACC
KoaunvecTBo yacoB 5 6
Ne i/m | HaummeHoBaHMe pa3/iesioB M TEM NMPOrPaMMbI KoHTpobHbIe JIEKTPOHHbIE (1HPPOBLIE) 00pasoBaTEILHbIE
Bceero pecypchl
padoThI
1 Tena BpaieHus 12 bu6mmoreka LIOK https://m.edsoo.ru/1c209e37
2 OOBEMBI TET 5 1 bubnuoteka I{OK https://m.edsoo.ru/1c209e37
3 BekTopbl 1 KOOpJIMHATHI B IPOCTPAHCTBE 10 1 bubmuoreka [{OK https://m.edsoo.ru/1c209e37
4 IToBTOpEeHME, 0000IIEHNE, CHCTEMATU3AIMS 3HAHUH 7 1 bu6mmoreka LIOK https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

Tema ypoka

3J'IeKTp0HHLIe Ill/l(l)pOBLIe 06pa30BaTeJ’ILHLIe

n/n pecypchl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, IPAMasi, INIOCKOCTb, IpocTpaHcTBO. [IpaBuna

1 M300paKeHMs Ha pUCYHKAX: N300pakeHUs INIOCKOCTEH, MapalIebHBIX MPSIMBIX (OTPE3KOB), bubnuoreka [{OK https://m.edsoo.ru/aecc77cd
CepeIMHBI OTpe3Ka
[TonATHA: nepecekaronmecs MIOCKOCTH, MIEPECEKAOIINECS IPsIMas U INIOCKOCTh bubnuoreka [{OK https://m.edsoo.ru/2d8a9c99
[TonsTus: nepecekaronecs MIOCKOCTH, IEPECEKAIOINeCs psMas U IIOCKOCTh bu6mmoreka [IOK https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'PaHHUKAMU I/I306 AXKCHUEC MHOI'OTPAaHHUKOB HAa PUCYHKAX, HA

4 P ’ P P PHCYHKAX, bubGnuoreka IOK https://m.edsoo.ru/a63959ed
IMPOCKIMOHHBIX YEPTECIKAX
Hauanbuble cBeneHus o KyOe U mupaMuae, uxX pa3BepTkU U moaein. CeueHust

5 Y PAMITIE, HX pasbep Bu6morexa LJOK https://m.edsoo.ru/b30dff38
MHOTI'OI'paHHUKOB
HauanpHbie cBeieHus 0 KyOe ¥ mUpaMue, ux pa3BEPTKU U MoAenu. CeueHus

6 Y DAMIIE, HX paseep Bu6morexa LIOK https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsaTre 06 aKCHOMATHYECKOM TIOCTPOEHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U

7 P p P P P bu6moreka IIOK https://m.edsoo.ru/Occ5cafe
CJIEJICTBHS U3 HUX
[TonsaTHe 06 aKCHOMATUYECKOM TTOCTPOEHUHU CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUHN U

8 P P P P P bu6mmoreka LIOK https://m.edsoo.ru/239c8ch4
CJIEJICTBHS U3 HUX
[TonsaTre 06 aKCHOMATHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U

9 P P P P P bu6mmoreka [IOK https://m.edsoo.ru/65c¢6b106
CJICJICTBHS U3 HUX
[TonsaTHe 00 aKCHOMATUYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U

10 P P P P P bubmuoreka I{OK https://m.edsoo.ru/258fc245
CJICJICTBHS U3 HUX
B3anMHOe pacnosioskeHHe NPSMbBIX B IPOCTPAHCTBE: MTEPECEKAIOIINECS, TapaluIeIbHbIC U

11 P P POCIp P > 1P bu6nuoreka IIOK https://m.edsoo.ru/1a2520f6
CKPEIMBAOIINECS TIPSIMbIE
[TapanensHOCTh TPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: NapaJlJIeIbHbIC MPSIMbIC B

12 P p R pocTp P p bu6mmoreka LIOK https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaIETbHOCTh TPEX MPSIMBIX
[TapaniensHOCTh IPAMBIX U IJIOCKOCTEH B MpoCcTpaHCcTBeE: [lapamiesbHOCTh MPSIMOM U

13 P P pocIp P P bubmuoreka I{OK https://m.edsoo.ru/eeld19b9

IIIIOCKOCTH
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14

Vel ¢ COHaAITPaBJICHHBIMH CTOPOHaAMU

bu6mmoreka LIOK https://m.edsoo.ru/9f4071b9

15 Yroa Mexay nOpsMbIMU B IPOCTPAaHCTBE bubnuoreka [{OK https://m.edsoo.ru/fe733862
16 Yroa Mexay OpsMbIMU B IPOCTPAaHCTBE bubnuoreka [{OK https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTH MIOCKOCTEN: apasuieabHble INIOCKOCTH bubnuoreka [{OK https://m.edsoo.ru/2e18f255
18 CpoiicTBa napayuieabHbIX MJIOCKOCTEN bubnuoreka [{OK https://m.edsoo.ru/e504d656
19 [IpocTeiimue mpocTpaHCTBEHHBIE (PUTYPHI HA ITIOCKOCTU: TETPAdP, KyO, Mapasuiesenune bubnuoreka L{OK https://m.edsoo.ru/4a28dc02
20 [TocTpoenue ceuenuit bubnuoreka [{OK https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenuit bubnuoreka [{OK https://m.edsoo.ru/ec26fe5d
29 E;:;Es(n:;roziig: I;o teMme "[IpsiMble 1 TIOCKOCTH B npocTpaHcTBe. [lapannenbHOCTh BuGmorexa LIOK https:/m.edsoo.ru/9a0a9e56
23 [lepneHMKyYISIPHOCTD NPSAMOM U IUIOCKOCTH: MEPIEHANKYIIPHBIE IPSIMbIE B IPOCTPAHCTBE bubnuoreka [{OK https://m.edsoo.ru/b19f6a5d
24 [IpsiMble mapajienbHble U MEPIEHAUKYIIAPHBIE K IIIIOCKOCTH bubnuoreka [{OK https://m.edsoo.ru/0ac11c95
25 [IpsiMble mapajienbHble U MEPIEHIUKYIIAPHBIE K IIIOCKOCTH bubnuoreka [{OK https://m.edsoo.ru/ba545966
26 [Ipu3Hak nmepneHAUKYIIPHOCTH MPSAMOM U TNIOCKOCTH bubnuoteka [{OK https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nmepneHAUKYIIPHOCTH TPAMOM U TUIOCKOCTH bubmuoteka [{OK https://m.eds00.ru/79165d15
28 Teopema o psIMO TEPIICHIUKYIISIPHON TIJIOCKOCTH bubnuoteka I{OK https://m.edsoo.ru/635¢5087
29 Teopema o psiMOi TEPIICHIUKYISIPHON TUIOCKOCTH bubnuoteka I{OK https://m.edsoo.ru/bd3745f8
30 TeopeMa o mpsMOi NEPICHANKYIISIPHOHN MJIOCKOCTH bubmuoteka [{OK https://m.edsoo.ru/7d18834b
31 [leprieHAMKYIAp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT IPAMO BuGniorexa LIOK https:/m.edsoo.ru/33¢477d3
710 IJIOCKOCTH
39 [leprieHAMKYSAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT IPAMOi BuGniorexa LIOK https://m.edsoo.ru/66fefadd
710 IUIOCKOCTH
33 [leprieHAMKYSAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IIIOCKOCTH, PACCTOSIHUE OT MPSIMOM BuGmiorexa LIOK https://m.edsoo.ru/a5h7b8e3
710 IJIOCKOCTH
34 IlepnieHIMKyIIIp 1 HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH A0 IUNIOCKOCTH, PACCTOSIHUE OT MPSMOM BuGmiorexa LIOK https:/m.edsoo.ru/dbee22be
JI0 IIJIOCKOCTH
35 VYTuIbl B IPOCTPAHCTBE: YTOJI MEXAY IIPSIMOM U TUIOCKOCTBIO bu6nuoreka LIOK https://m.edsoo.ru/6b61b2b4
36 JIBYrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO YyIJia bub6nuoreka LIOK https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJi, TUHEHUHBIN YTOJl ABYTPAaHHOTO YyIJIa bubnuoreka LIOK https://m.edsoo.ru/c7c777ed
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38

[lepneH MK YIAPHOCTD INIOCKOCTEN: IPU3HAK MEPIICHIUKYISIPHOCTH JIBYX INIOCKOCTEN

bu6mmoreka LIOK https://m.edsoo.ru/ec3e2da3

39 [lepneHIuKyIApHOCTD MJIOCKOCTEN: IPU3HAK MEPIEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN bubnuoreka [{OK https://m.edsoo.ru/ed9e2a8e

40 [lepneHIuKyIApHOCTD MJIOCKOCTEN: IPU3HAK MEPIEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN bubnuoreka L{OK https://m.edsoo.ru/ba75dc57

41 Teopema o TpEx nepneHAUKYIsIpax bubnuoreka [{OK https://m.edsoo.ru/e4972cdc

42 Teopema o Tpéx nepneHAUKYIIpax bubnuoreka [{OK https://m.edsoo.ru/52188a7d

43 Teopema o TpEX mepneHANKYIAPAX bubnuoteka L{OK https://m.edsoo.ru/9f246736
Kontponbras padoTa no temam "IlepneHANKYISPHOCTS MPSIMBIX U TUIOCKOCTEH" U "YTIIBI

44 P P | PHEHATKY TP P bubmuoreka LIOK https://m.edsoo.ru/5b971ef3
MEX Ty TIPSIMBIMH | IJIOCKOCTSIMU
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC YJIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIC M HEBBITYKJIBIE

45 P . P it e bu6mmoreka [IOK https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOTPAaHHUKA
[Tpu3ma: N-yroyibHas MpU3Ma; TPAaHU ¥ OCHOBAHHSI TPU3MBI; IIPsAMasi ¥ HAKIIOHHAS PU3MEI;

46 p i P P p P P Bu6miorexa [JOK https://m.edsoo.ru/b4ad63ad
OOKOBas M TIOJTHAS TIOBEPXHOCTH TIPU3MBI

47 [Tapamnenenunen, NpsIMOYTOJIbHBIN NTapaJUIEIEUIIEe] U €ro CBOMCTBA bubnuoreka L{OK https://m.edsoo.ru/8a7be683
[Mupamupa: N-yronbHasi mUpaMuAa, TPaHU U OCHOBAHUE MUPAMUIBL; OOKOBAs U MOJIHAS

48 pamia 4 paMiaa, Tp . PaMu bu6mmoreka IIOK https://m.edsoo.ru/fblcd0a5
MOBEPXHOCTh MUPAMHU/IbI; TPAaBUIIbHAS U yCeUEHHAs MUpaMua
[IpaBunbHBIE MHOTOTPAHHUKH: TOHSATHE MPAaBUILHOIO MHOTOTPAaHHMKA; PAaBUJIbHAS PU3Ma U

49 p p p P p N p bu6mmoreka [IOK https://m.edsoo.ru/074c8865
MpaBWJIbHAS MMPaMU/Ia; IPABUIIbHAS TPEYroJIbHAS MMPaMKIa U MPaBUIbHBIN TETpasap; KyO

50 [IpencraBienue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa3p, N0JACKadAp U UKOCAAP. bu6mmoreka LIOK https://m.edsoo.ru/a0fdd5bf
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBLHO TOUKH, MPSMOM, TNIOCKOCTH.

51 P pocip P P bu6mmoreka LIOK https://m.edsoo.ru/b9e777d9
DneMeHTbl CAMMETPUU B TUpaMUax, Mapaienenurnenax, IpaBuIbHbBIX MHOTOTpaHHUKAX

52 Brruncienue 31eMeHTOB MHOTOTPAaHHUKOB: p&0pa, TUaroHasu, yriibl bubmuoteka I{OK https://m.edsoo.ru/6cdbecef
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSAMOU MPU3MBI, MIJIOMIA/Ib

53 fad . p . p . p p ta bu6mmoreka LIOK https://m.edsoo.ru/37d84157
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMON MTPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABWIILHON MUPaMUIbI, TEOPEMA O

54 fa . p . p . p pamui p bu6mmoreka LIOK https://m.edsoo.ru/5603e30b
Ionaau 60KOBOM MOBEPXHOCTH YCEUEHHOUN MUPAMUIbI

55 KonTtposnpHas padoTa no teme "MHOrorpaHHUKN" bu6nuoreka LIOK https://m.edsoo.ru/a95f5c04

56 [Tonsatue 06 00BEME bubmuoteka I{OK https://m.edsoo.ru/7ad0020b

57 OO0BEM TUpaMuIBI bu6mmoreka LIOK https://m.edsoo.ru/235171b3

58 O0BEM TUpaMHIBI bu6nuoreka LIOK https://m.edsoo.ru/f47dfefd
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59 OO0BEM TUpaMHuIBI bubnuotexa [{OK https://m.edsoo.ru/79¢10312

60 OO0BEM TUpaMHuIBI bubnuoteka LJOK https://m.edsoo.ru/2faadc3f

61 O0BEM pu3MBI bubnuoreka [{OK https://m.edsoo.ru/79853608

62 O0BEM pU3MBI bubnuoreka [{OK https://m.edsoo.ru/1e053890

63 OOBEM TTPU3MBI bubnuoteka [{OK https://m.edsoo.ru/482d3f51

64 KonTtposnsHas padora no teme "OO0bEMBI MHOTOTPAaHHUKOB" bubnuoreka [{OK https://m.edsoo.ru/28a6573c

65 [ToBTOpenue, 06061meHne cucremMaru3anus 3HaHui. [locTpoeHne ceueHuii B MHOTOIpaHHUKE bubnuoreka [{OK https://m.edsoo.ru/098bedad
[ToBTOpEHue, 06001IeHNE ccTeMaTH3allls 3HAaHUN. Bbruncienne paccTosHUM: MEXTy JBYMs

66 TOYKaMH, OT TOUKH JI0 MPSAMOI, OT TOUKH JI0 MJIOCKOCTH, MEXIY CKPEIMBAIOLIUMUCS bubnuoreka [{OK https://m.edsoo.ru/f7792ba9
TPSIMBIMH

67 Wrorosas koHTposIbHas paboTa bubnuoreka [{OK https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE CHCTEMaTH3aIlis 3HaHW. BerancieHne yriioB: Mexmay

68 CKPEITUBAIOIIUMHUCS TIPSIMBIMH, MEXKTy IPSMOU U TUIOCKOCTHIO, JIBYTPAHHBIX YIJIOB, YIIIOB bubnuoteka [{OK https://m.edsoo.ru/56765e8b

MCKIY MIIOCKOCTAMUA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KIJACC

Ne

Tema ypoka

JJIeKTPOHHBbIE HU(PPOBBIEe 00pa3oBaTeIbHbIE

n/n pecypcbl
1 Cdepa u map: neHTp, paanyc, JMaMeTp; IJI0IIAb TOBEPXHOCTH Cepbl bubnuoteka I{OK https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnonoxenue cepsl U INIIOCKOCTH; KacaTeabHasl MIIOCKOCTh K cepe; MIomaab
2 P Pep ’ depe; nomaz bubnuoreka IIOK https://m.edsoo.ru/bed12a43
chepsl
3 N3o06paxkenue cdepsl, mapa Ha miockoctu. CeueHus mapa bubnuoreka L{OK https://m.edsoo.ru/bc15f7f2
WJIMHAPUYECKas MOBEPXHOCTh, 00pa3yroline HUIMHIPHUYECKON TOBEPXHOCTH, OCh
4 i P . P > Obpasyrotie i P P ’ bu6nuoreka IIOK https://m.edsoo.ru/6054b8c1
HMIMHAPUYECKON TOBEPXHOCTH
WIMHJIP: OCHOBAHUS M OOKOBasi MOBEPXHOCTh, 00pa3 asi ¥ OCb; MJIOMIab OOKOBOH U
5 i vﬂp P pasyIom tan bubmuoteka I{OK https://m.edso0o.ru/188f6216
MIOJIHOM MOBEPXHOCTH
N3o0paxkenne nuauHApa Ha MIockocTy. Pa3BépTka mumHapa. CedeHus UInHapa
6 P t AP prrat P H P bubmuoreka I{OK https://m.edsoo.ru/016e25eb

(TII0CKOCTBIO, MApAIEIbHON WM EPIEHIMKYISIPHON OCH LIWIMHAPA)
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Konnueckas noBepxHoCTh, 00pa3yroniue KOHUYEeCKOM MOBEPXHOCTH, OCh U BEpPIIINHA

7 . bubnuoteka [JOK https://m.edsoo.ru/c94ba09b
KOHHUYECKOW MMOBEPXHOCTU
8 E;);Ieypc):(::;(:aHHe H BepLLIHA, 06pasyiOWas  0Ck; IIOWAAL GOKOBOH 1 NOMHON bubnuoreka [{OK https://m.edsoo.ru/897dd3b2
9 YcedéHHBIN KOHYC: 00pa3yrolue U BBICOTA; OCHOBAaHUS U OOKOBasi TOBEPXHOCTh bubnuoteka [{OK https://m.edsoo.ru/1468bab3
10 I/I306pa)K€HI/I€i KOHYCa Ha IIocKoCTH. Pa3BépTka KOHyca; Ceuenust koHyca (IIJIOCKOCTHIO, Butmorexa LIOK https://m.edsoo.ru/Obdelbe
NapajuieIbHOM OCHOBAHMIO, U IUIOCKOCTHIO, IPOXOALIEH Yepe3 BEPILINHY)
11 KoMOunarus ten BpaieHuss 1 MHOTOIpaHHUKOB bubnuoreka [{OK https://m.edsoo.ru/3cef10e5
12 I;/II)I;EIF:}ZEEHHHK, ONMCAHHBIN 0KOJIO cdepbl; cepa, BIUCaHHAs B MHOTOTPAHHUK UJIH B TEJIO BuGmorexa LIOK https://m.edso0.ru/0b136158
13 [TorsTe 06 00BéMe. OCHOBHBIEC CBOMCTBA 00BEMOB TEI bu6moreka IIOK https://m.edsoo.ru/26a03fb7
14 O06BEM MIMHIpa, KOHYyca bubnuoreka [{OK https://m.edsoo.ru/5513d87b
15 O6bEM 1mapa u mIomaas chepsl bubnuoreka [{OK https://m.edsoo.ru/d189bde2
16 H011”06Hble Tena B nmpoctpancTBe. COOTHOIICHUS MEX/1Y IIOIIAIIMU TIOBEPXHOCTEH, BuGmrorexa LLOK https://m.edsoo.ru/810cfLeb
00BpEMaMU ITOJOOHBIX TENT
17 Kontponbnas padota no temam "Tena Bpamenus" u "O0bembl Ten" bubnuoteka [{OK https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE bubnuoteka [{OK https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB bubnuoteka [{OK https://m.edsoo.ru/23f4f089
20 YMHOXEHHEe BEKTOpa Ha YHCIIO bubnuoteka [{OK https://m.edsoo.ru/dee379eb
21 Paznoxxenue BekTopa 1o TpéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio napamuienenunena bubnuoteka [{OK https://m.edsoo.ru/a28fd74e
22 Pemenue 3aga4, cBsI3aHHBIX C MPUMEHEHUEM MTPABUII ICUCTBUNA C BEKTOPAMHU bubnuoteka I{OK https://m.edsoo.ru/5a827900
23 KoopanHaTHO-BEKTOPHBIN METO/I IIPU PELIEHNH T€OMETPUUYECKUX 3a]a4 bubnuoreka L{OK https://m.edsoo.ru/d3alfe30
24 [IpsimoyrosbpHas cucteMa KOOpAWHAT B mpocTpancTBe. Koopaunate! Bektopa. [Ipocreiimime BuGmorexa LIOK https://m.edsoo.ru/48db7058
3a/lauM B KOOPJAMHATaX
25 VYron mexay Bektopamu. CKaJasipHOE MPOU3BENCHUE BEKTOPOB bubmmoreka [{OK https://m.edsoo.ru/725effc4
26 Beluncnenue yrioB Mexay NpssMbIMHU U INIOCKOCTSAMHU bu6nuoreka LIOK https://m.edsoo.ru/8efbe78e
27 KonTposnpHast pabota o Teme "BeKkTopsl 1 KOOpMHATHI B IPOCTpaHCTBE" bubnuoreka LIOK https://m.edsoo.ru/77c22fc5
08 IToBTOpeHue, o0oOIIeHNE U cucTeMaTH3alys 3HaHui. OCHOBHBIE QUTYPHI, HAKTHI, TEOPEMBI BuGmiorexa LIOK https://m.edsoo.ru/1780ba5d

KypcCa INIaHUMCTPUHU



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

[ToBTOpenue, o0o0IIeHNE U cucTeMaTH3ays 3HaHui. OCHOBHBIE QUTYPHI, (HAKTHI, TEOPEMBI

29 bu6mmoreka [IOK https://m.edsoo.ru/078cd184
KypcCa INIaHUMCTPUHU
IToBTOpenue, 0600IIeHNE U CUCTEMATH3ALM 3HAHUH. 3a1a4l IUIAHUMETPHUN U METOIBI UX

30 P o H s P A bu6moreka LIOK https://m.edsoo.ru/7491efe0
pelenus
IToBTOpenue, 0000IIeHNE U CHUCTEMATU3aLMs 3HAHMK. 3a1a4d IUIaHUMETPHUHU U METOBI UX

31 P B . A P . Bu6morexa LIOK https://m.edsoo.ru/4dffdag?
pelenus
IloBTOpEHME, 0000IICHNE U cucTeMaTu3anus 3HaHui. OCHOBHBIE (PUTYPBI, (DAKTEI, TEOPEMBI

32 P - t urypet, ¢ P bu6moreka IIOK https://m.edsoo.ru/74b2ad91
Kypca CTepeOMETPHH

33 HToroBast KOHTpOJBbHAS paboTa bubmoreka LIOK https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3alus 3HaHUI bubnuoreka [{OK https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
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https://m.edsoo.ru/f465d10e

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI I YYEHUKA

» Marematuka. ['eomerpusi, 11 xmace/ Mep3msik A.I'., Homuposckuii I.A., [Tonskos B.M.;
nox peaakuueit [lononsckoro B.E., OOmiecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO
Nznarenbckuii nentp «BEHTAHA-TPA®y; AkiimonepHoe o0mecTBo «M3maTenbcTBo
«IpocBemenue

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

I'eomerpus. Metonuueckue pexkomenaanuu k YMK "T'eomerpus 10-11 xinaccel". ABTop:
Byry3os B.®., IIpaconos B.B., Akimonepnoe oomectso "U3narensctso "lIpocsenienne"

HADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

*http://window.edu.ru/ DnekrpoHHas OMOIMOTEKa YICOHUKOB U METOIUUECKHX MAaTEPHATIOB
*http://www.math.ru Marepuansl mo marematuke B Equnol kosutekiun udpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB

*http://www.bymath.net T'azera «Matematuka» U3narensckoro noma «llepoe ceHTAOPsI»
ehttp://www.uztest.ru 3agauu mo reoMeTpun: HHPOPMAITHOHHO-TTOMCKOBAs CHCTEMA
*http://www.problems.ru KommeroTepaas MaremMarika B IIKOJIC

*http://school.msu.ru Martematuka. [lIkona. Bynymee. Caiit yuntens marematuku A.B.
[[leBknHa

* http://www.etudes.ru MaremaTrueckoe 00pa3oBaHHE: MPOILIOE U HACTOSIIICE.
WuTepHeTOMOIMOTeKa 10 METOIMKE TIPETOIaBaHKsl MAaTEMaTHKH
*http://www.exponenta.ru IToprar Allmath.ru — Bcst maremaTrka B 0THOM MeCTe
ehttp://www.allmath.ru ITpuknaagHas MmaTreMaTHKa: CIIPABOYHMK MaTEMATHYCCKUX (POPMYI,
MPUMEPBI M 33712491 C PEIICHUSIMH

ehttp://math.rusolymp.ru 3agausuk aj1st MOATOTOBKH K OJIMMITHAIAM 110 MaTeMaTHKE
*http://tasks.ceemat.ru 3anumarenbHas MmaremaTrka — OJIMMITHA/IBI, UTPBI, KOHKYPCHI O
MaTeMaTUKe JUIs [IKOJIbHHUKOB

*http://www.math-on-line.com MaTtemMaTu4ecKkue OJUMITHAIBI /IS IKOJILHHUKOB
*http://www.olimpiada.ru MaremaTruecKkie oJMMITHA/IBI U OJTMMITHAIHBIE 3a1aul



