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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «l'eomerpusi» 06a3oBoro ypoBHs miasi oOywatommxcs 10 —11
KJIacCOB pa3paboTaHa Ha ocHoBe DenepaibHOrO rocylapCTBEHHOIO 00pa3oBaTEIbHOIO CTaHAApTa CPETHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMH, MPEIBIBISIEMBIX K MaTeMaTHYECKOMY
00pa3oBaHMIO, W TPAJULUI pOCCHUIICKOTO 0Opa3oBaHMs. Peamuzanms mporpaMmbl 00ecCIIeUHMBACT OBIAACHUE
KITIOYEBBIMH KOMITETCHLIMSIMHU, COCTABJISIOIIMMU OCHOBY JJISi CAMOPA3BUTHUSA U HEMPEPHIBHOIO 00pa30BaHUS,
[EJIOCTHOCTH OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TIO3HABATENILHOTO PA3BUTHUS JIMYHOCTH O0YUYAIOIIUXCS.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

BaxHocTh y4yeOHOro Kypca TE€OMETpHMHM Ha YPOBHE CpeaHero oOmero obpa3oBaHus 0O0yCIOBIIEHA
MPAKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX M TPEAMETHBIX pe3yJbTaTOB OOY4YEHHsS TE€OMETPHH B
HaMpaBJICHUU JUYHOCTHOIO Pa3BUTUsA oOydaromuxcs, (GpopMupoBaHUs (DYHKIHMOHAIBHOW MaTeMaTHYecKOH
IPaMOTHOCTH, MW3y4eHMsI JApyrux Yy4yeOHbIX JUCHMIUIMH. Pa3Butne y 0O0ydaromuMxcs MpaBHIbHBIX
NPEJCTABICHUNA O CYIIHOCTH M TPOUCXOXKJICHHH T€OMETPUYECKUX aOCTpakiuii, COOTHOLUICHUH DPEAIbHOTO U
UJICAIbHOT0, XAPAaKTEPE OTPaKEHUSI MAaTEMAaTUYECKOW HAYKOW SIBJICHUM U IPOLECCOB PEAIBHOIO MHUPA, MECTE
reOMETPUM B CUCTEME HAayK U POJIM MAaTeMaTHYECKOro MOJEIMPOBAHMS B HAyYHOM IO3HAHUM M B IPAKTHUKE
CIocoOCTBYeT ()OPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS Y4YaIMXCS, a TaKXKe KayecTB MBIIICHUS,
HEOO0XOAUMBIX JUISl afialTallii B COBPEMEHHOM OOIIEeCTBE.
['eomerpust siBIIsIeTCSI OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEAHEr0o 00IIero oopa3oBaHus, TaK Kak
o0ecrieyrBaeT BO3MOXKHOCTh HW3YUEHHsI KaK ITUCHMIUIMH E€CTECTBEHHO-HAYYHOW HANpaBICHHOCTH, TaK H
T'YMaHUTAPHOU.
Jlornyeckoe MplluieHue, GopMUpyeMoe Mpyu U3y4YeHUH 00YJaroIUMKCS HOHATHUIHBIX OCHOB T€OMETPUU
U TOCTPOEHUHU LIEMOYKH JIOTUYECKHX YTBEPXKAECHUH B XOJ€ PpEUICHHs IE€OMETPUUYECKHUX 3a/ay, YMEHHE
BBIIBUTAaTh U ONPOBEPraTh IMIOTE3bl HENOCPEACTBEHHO HMCHOJIB3YIOTCS MPHU PEIICHUU 337a4 €CTECTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.
YMeHHe OpHEeHTUPOBAaTbCS B MPOCTPAHCTBE UIPaeT CYLIECTBEHHYIO poOJb BO BcCeX 001acTAX
NesITeIbHOCTH uyenoBeka. OpueHTalus 4eJI0BeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOJIUMOE YCJIOBUE €ro
COLIMAJILHOTO OBITHS, JOpMa OTPa)KEHUSI OKPY’KAIOIIEro MHUpA, YCIOBHE YCIEUIHOTO MO3HAHUS M aKTMBHOIO
npeoOpa3oBaHus JiefcTBUTENBbHOCTUH. ONepupoBaHUE MPOCTPAHCTBEHHBIMU 00pa3zaMu OOBEIUHSET pPa3HbIE
BUJIBI YU€OHOM U TPYIOBOM NEATEIBHOCTH, SBISIETCS OAHUM M3 MPO(ECCHOHATBHO BAXKHBIX KauecCTB, IOITOMY
aKTyajipHa 3a/7a4a (QOpPMHUpPOBaHUS Yy OOYy4arOLIUXCS MPOCTPAHCTBEHHOI'O MBIIUIEHUS KaK Pa3sHOBHIHOCTU
00pa3HOro MBIIIIEHUS — CYHIECTBEHHOI'O KOMIIOHEHTa B MOJIOTOBKE K IMPaKTUYECKOW AESITENbHOCTU IO
MHOTHM HaIpaBJIeHUSM.
Ilens ocBoeHuss mporpaMmbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE OOy4eHUS —
o01reo0pazoBaTeibHOE U OOIICKYJIBTYPHOE pa3BUTHE OOYYAIONIMXCSA Yepe3 OO0eCHedYeHHe BO3MOXHOCTHU
MPUOOPETEHUSI U HCIIOJIb30BAHUSI CHCTEMAaTHYECKUX TEOMETPUYECKMX 3HAHUM M AEUCTBUM, crenupUuYHbIX
reOMETPHH, BO3MOXHOCTH YCIIEIIHOTO MPOAODKEHHsI 00pa3oBaHUs MO CIEHUATBLHOCTSAM, HE CBS3aHHBIM C
MPUKIIAJHBIM UCTIOJIb30BAaHUEM ['€OMETPHH.
[IporpamMma o reomeTpun Ha 6a30BOM ypOBHE MpeAHa3HAUYEHa AJIs 00y4arouuXxcs CpeJHEH IIKOJIbI, He
WCIBITHIBABUINX 3HAUUTEIbHBIX 3aTPyJHEHUN Ha YPOBHE OCHOBHOrO o0mIero odpazoBanus. Takum oOpazom,
oOyyaromuecsi Ha ©0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYeCKHWE YMEHHs, CBSI3aHHBIE CO
cienn(UKoil TeOMEeTpUN U HEeOOXOTUMBIE JUIs JKU3HU B COBPEMEHHOM obuiectBe. Kpome 3TOro, oHH MMEIOT
BO3MOXXHOCTh HM3YYHUTh T'€OMETpHUI0 Oosiee TIIyOOKO, €Clid B JajbHeiIeM BO3HUKHET HEOOXOJIUMOCTH B
reOMEeTPUUYECKUX 3HAHUAX B MPO(EeCCHOHAIBHOMN 1€ TEIbHOCTH.
JIOCTH)KEHHE 1€ OCBOGHHS IPOrpaMMbl 00ECHEUMBACTCS PEIICHHEM COOTBETCTBYIOIIMX 3a/ad.
[TpuopuTeTHBIMU 3a7]auaMH OCBOEHHS Kypca «I'eomeTpum» Ha 6a30BoM ypoBHe B 10—11 kinaccax sBistoTCs:
e hopMUpOBaHHME IIPEJCTABICHUA O TIEOMETPUU KaK 4YacTH MHMPOBOM KyJIbTYpbl M OCO3HaHUE €€
B3alMOCBSI3H C OKPYKAIOLUM MUPOM;

e hopMuUpOBaHME MPEJCTABICHUSA O MHOTOTPAHHUMKAaX M TejlaX BpallleHUs Kak O Ba)KHEHIINX
MaTeMaTHYECKUX MOJENAX, MO3BOJSIOIIMX ONUCHIBATh M M3Y4aThb Pa3HbIC SIBIECHUS OKPYKAIOIIETO
MUDA;



¢ hopMUpOBaHHE YMEHHUS PACMO3HABATH HA YEPTEXkKaxX, MOAEISAX U B PEATbHOM MHpPE MHOTOTPaHHUKH U
TEJa BpallleHUs;

® OBJIQJICHUE METOJIaMH PEILEHU 3a/1a4 Ha IOCTPOEHUS Ha N300pakeHHSIX MPOCTPAHCTBEHHBIX QUTYD;

¢ hopMUpOBaHHE YMEHHUS OTIEPHUPOBATH OCHOBHBIMHU HOHSATHSAMH O MHOTOIPaHHHMKAX M TeJlaX BPAICHUS U
UX OCHOBHBIMHU CBOMCTBAaMU;

® OBJIQJICHUE AJITOPUTMAaMHU pELICHUS OCHOBHBIX THIIOB 3a/a4; (OPMHPOBAHHUE YMEHHUS HPOBOIUTH
HECJIOXKHBIE JIOKA3aTEJIbHBIE PACCYKIEHUS B XOJI€ PELICHUS CTEPEOMETPUYECKUX 3ahad U 3a1ad C
IIPAKTUYECKUM COACPKAHUEM;

®Da3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEM OO0ydaromuxcs, IO3HABATEIbHOM

aKTUBHOCTH, UCCIIEJOBATEIbCKAX YMEHUN, KpUTUYHOCTU MBILIUICHHUS;

¢ hopMupoBaHUE (PYHKLUMOHAIBHOM I'PaMOTHOCTH, PEJIE€BAaHTHONM TIE€OMETPUHU: YMEHHE pacllo3HaBaTb

IPOSIBJICHUSI T'€OMETPUUECKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBbIX >KU3HEHHBIX
CUTyallUssX M TPpU M3YYEHUU [JPYTUX YUEOHBIX IPEAMETOB, IPOSIBIECHUS 3aBUCHUMOCTEH H
3aKOHOMEPHOCTEH, (OPMYIUPOBATh UX HA S3bIKE TEOMETPUHU M CO3aBaTh T€OMETPUUYECKHE MOJICIH,
IIPUMEHSTh OCBOEHHBIM N€OMETPUUECKUM anmapaT i pelieHHs IPaKTUKO-OPUEHTHPOBAHHbIX 3ajad,
UHTEPIPETUPOBATh U OLICHUBATh [1OJIy4EHHBIE PE3YJILTATHI.

OTnu4UTEeNIbHOM 0COOEHHOCTBIO IIPOrPaMMBbI SIBJIIETCS BKIIOUEHHE B KypC CTEPEOMETPUU B Haydaje ero
W3Y4EHHUs 3ajay, pellaeMbIX Ha YPOBHE UHTYUTUBHOTO MTO3HAHUS, U ONPENEIIEHHBIM 00pa3oM OpraHU30BaHHAs
pabora Hag HHMH, YTO CHOCOOCTBYIOT Ppa3BHTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET IPOTEKAHUE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JaJIbHEUIIEMY HU3YUCHUIO IIPEIMETA.

[Ipennourenue oTHaércs HArIAJHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CThb TEOpEeTHYECKHE
3HaHHWA MMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKON aesTenbHOoCcTU. Pa3Burtue
IIPOCTPAHCTBEHHBIX MPEJICTABICHUN y ydalIuXcs B Kypce CTEPEOMETPUU IMPOBOAMUTCA 3a CUET pelleHus 3a1ad
Ha CO3JaHHE IPOCTPAHCTBEHHBIX OOpa30B M 3a7ay Ha OIEPUPOBAHUE IPOCTPAHCTBEHHBIMU OOpa3zaMH.
Co3nanue o0pasa MPOBOAUTCS C ONOPON Ha HAIIAIHOCTh, @ OLIEPUPOBAaHUE 00Pa30M — B YCIOBHSX OTBIICUCHHUS
OT HarJIsiJTHOCTU, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO COJEPKaHUSI.

OcHoBHbIE cojnepkarenbHble JUHUM Kypca «l'eomerpum» B 10-11 knaccax: «MHOrOrpaHHUKHY,
«[IpsiMble M MIIOCKOCTH B MpOCTpaHcTBe», «Tena BpameHus», «BEKTOpbl M KOOPAMHATHI B IIPOCTPAHCTBEY.
DopMHUpPOBaHUE JIOTHUECKUX YMEHUN PAcIIPEAEIAeTCsl HE TOJIBKO IO COAEP KATEIbHBIM JIMHUAM, HO U 10 TOAAM
0o0y4eHHs Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHMs.

Copepxanve oOpa3oBaHMs, COOTBETCTBYIOIEE TMPEIMETHBIM pe3ylbTaTaM OCBOEHHUS pabodeit
IPOrpaMMbl, pachpeAeia€HHbIM MO rojaM OO0y4YeHHs, CTPYKTYPHPOBAHO TakKHUM 0Opa3oM, 4TOOBI OBJIAJCHHE
TFEOMETPUUYECKUMHU MOHATHSAMM M HaBBIKAMHU OCYLIECTBIIJIOCH IIOCIIEOBATEIBHO M IIOCTYIATENbHO, C
cOOMIOIGCHUEM TMPHUHIMIA IPEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHHS BKIIOYAINCh B OOIIYI0 CHUCTEMY
TF€OMETPUUYECKUX MPEACTaBICHUM oOydarolmuxcs, pacmupss U yrayonss e€, o0pasys NpOuHbIe
MHO’KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenne reomerpun orBoautcs 2 yaca B Heaearo B 10 kiacce u 1 yac B Henearo B 11 kiacce,
BCero 3a aBa roga odyuenus - 102 yueOHbIX 4aca.



COIAEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb, MPOCTpaHCTBO. IloHsATHE 00
aKCMOMAaTHYECKOM IIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3auMHOe pacrnonoxeHue IpsMBIX B IPOCTPAHCTBE: IEpeceKaroluMecs, MapaielibHble U
CKpelluBaroIuecs npsmele. [lapannenbHOCTh NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MapajlieIbHbIE NIPSMBbIE
B IPOCTPAHCTBE; MAPAUIENbHOCTh TPEX NPSAMBIX; NAPAUIETBHOCTh NPSIMONM M IUIOCKOCTH. YTJbl C
COHAIpABICHHBIMU CTOPOHAMH; Yrojd MEXIy MNpsAMbIMH B IpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEH:
napajJiesibHble TUIOCKOCTH; CBOMCTBA MapajuleibHbIX IutockocTell. Ilpocreiine npocTpaHCTBEHHbIE (UTYPHI
Ha IJIOCKOCTU: TETpa’Ip, KyO, napajuieienumen; NocTpoeHUe CeUeHHH.

[lepneHIUKYNISIPHOCTh IPSIMOM M IUIOCKOCTH: INEPHEHIUKYISIPHbIE IPSIMbIE B IPOCTPAHCTBE, MPSMbIE
napajuleJibHble M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, NMPU3HAK NEPHEHAUKYISIPHOCTH HPSIMONM M IUIOCKOCTH,
TeopeMa O MpsAMON MEPHEeHAMKYJISAPHOM IUIOCKOCTH. YTIJIbl B IPOCTPAHCTBE: YIOJ MEXIy MNpsAMONH U
IUIOCKOCTBIO; JIBYIPAaHHBI Yroy, JMHEHHBIH Yroia JBYrpaHHOro yria. l[lepneHauMKymnsp ¥ HaKJIOHHBIE:
paccTosiHue OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMON J10 IUIOCKOCTH, IPOEKLUs (PUIyphl Ha IIOCKOCTb.
IlepneHUKYIAPHOCTD IUIOCKOCTEW: IPU3HAK NEPIEHAMKYJISIPHOCTH JBYX ILIOCKOCTed. Teopema o Tpéx
HepIeHINKYIApax.

MHOrorpaHHuKHa

[loHsiTHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOTPaHHMKA, BBIIYKJIbIE W  HEBBITYKIIbIE
MHOTOTpaHHHUKH; pa3BEpPTKa MHoOrorpaHHuka. [Ipusma: N-yrojpHas mpusMa; TpaHM U OCHOBAHMS NPU3MBI;
npsiMasi ¥ HaKJIOHHAas MPU3Mbl; OOKOBas U IOJIHAsl MOBEPXHOCTh Mpu3Mbl. [lapamienenumnes, npsMOYyroiabHbIH
napajiesienunes u ero coicrna. [lupamMuaa: N-yroiapHas nupamMujia, FpaHd U OCHOBaHUE MUPaMU/Ibl; OOKOBas
U TOJHasl MOBEPXHOCTh NMUPAMMU/IBI; MIpaBWIbHASA U yCEUEHHAs NUpaMuja. DJIEMEHTbl MPU3Mbl U MUPaMUJIBI.
[IpaBuiibHBIE MHOTOTPAaHHHUKHU: TMOHSATHE MPABWJIBHOTO MHOTOTPaHHMKA; MpaBWJIbHAS IpHU3Ma U IpaBUIIbHAS
MUpPaMU/Ia; IPaBUIIbHAS TPEYToJIbHAS MUpaMKIa U TIPaBUIIbHBINA TeTpa’p; KyO. [IpencTaBienue o mpaBUiIbHBIX
MHOTOTpaHHHUKaX: OKTa’dap, N0AEKa’Ip U nkocadap. CedyeHus Npu3Mbl U TUPAMUIBL.

CumMeTrpusi B TMPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTEIBHO TOYKH, MPSAMOH, IJIOCKOCTU. OJIEMEHTHI
CUMMETpUU B UPAMUJaX, NapauleJenuneiax, IpaBuIbHbIX MHOTOIPaHHUKAX.

Beruuciienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHany, yrisl. [lnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTH TPSIMOM MPHU3MBI, IUIONIA/b OCHOBaHMUH, TeopeMa O OOKOBOI MOBEPXHOCTH HPSIMOM
npusMel. [lnomans OGOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOW MUpPaMHJIbl, TEOpeMa O IJIOLIAAN
yceu€HHoM nupamuabl. [lonsTue 06 06béme. OObEM MUpPaMHIbI, TPU3MBI.

ITonoGHble Tema B mpocTtpaHcTBe. COOTHOLIEHHS MEXIy IUIOMIAJIMU TOBEPXHOCTEH, 00BEMaMu
MOJIOOHBIX TE.

11 KJIACC

Tena Bpamenus

[unuuapudeckass MOBEPXHOCTh, 00pa3yloIMe HJIMHAPHUECKOW MOBEPXHOCTH, OCh IMJIMHIAPHUYECKON
noBepXHOCTU. [lMmuHIp: oCHOBaHHWS M OOKOBas MOBEPXHOCTh, OOpasylollas M OCh; IUIOIIAAb OOKOBOW M
ITOJIHOW ITOBEPXHOCTH.

Konnyeckass moBepxHOCTh, 00pa3yrolie KOHMYECKON MOBEPXHOCTH, OCb U BEpIIMHA KOHUYECKOM
noBepxHocTu. KoHyc: OCHOBaHUE U BeplIMHA, 00pa3yrolias U OCh; IUIOIAAb OOKOBOM M MOJIHON MOBEPXHOCTH.
Yceu€HHbIM KOHYC: 00pa3yloliye U BHICOTA; OCHOBAHUS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: LeHTp, paauyc, AUMAMETp; IUIOIIAAL MOBEPXHOCTH cdepbl. B3aumHoe pacronoxeHue
cdepsl U MII0CKOCTH; KacaTelbHasl MJI0CKOCTh K cdepe; miomaiab cepsl.

N300pakeHue Tes BpallleHHUs Ha MII0CKOCTH. Pa3BEpTka uimHApa U KOHYyca.

KomOuHnanuu Ten BpalieHUs ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONUCaHHBIN OKoyo cdepsl; chepa,
BIIMCaHHAsl B MHOTOTPaHHUK, WU TEJIO BPALICHHUS.

[Tonstue 060 oO0wvEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tenl. Teopema 00 00BEME MPSAMOYTOIHHOTO
napajuieNienuneaa u cieacTsus u3 He€. O0bpEM nunuHApa, Konyca. O0BEM mapa u wiomanb chepsl.



[TonoOuble Tema B mpocTtpaHcTBe. COOTHOUICHHS MEXIy IUIOMIAJIMH TOBEPXHOCTEH, 00BEMaMu
MMOIOOHBIX TEI.

CeueHus mumHApa (HmapayielbHO W MNEPHEHIUKYISPHO OCH), CEUeHHUs KOHyca (TapajielbHOe
OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILINHY), CEUEHHUS 1I1apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockoctu U B npoctpaHcTBe. CII0XKEHHE U BBIYATAHUE BEKTOPOB. Y MHOKEHUE BEKTOpPa Ha
yucio. Pasnoxkenue BekTopa mo TpEM HEKOMIUIaHAapHbIM BekTopaMm. lIpaBwiio napamuienenunena. Pemenue
3a/1a4, CBSA3aHHBIX C IIPUMEHEHUEM IIpaBUIl ACUCTBUM C BeKTOopaMmu. lIpsmoyroisbHas cucrema KOOpAUHAT B
npoctpanctBe. Koopamnarsl Bekrtopa. IIpocreiimme 3amaum B KOOpAMHATAX. YTOJI MEXKIY BEKTOpPaMHU.
CkaisipHOE IIPOM3BEIEHUE BEKTOPOB. BbluMcieHue yrioB MexAy IpsMbIMU M ILIIOCKOCTAMHU. KoopanHaTHO-
BEKTOPHBIN METOJ IPX PELICHUH F€OMETPUYECKHX 3a]ad.



IINIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yAbTATHI OCBOEHUS MPOrpaMMBbl ydeOHOTro mpeamera «MaTeMaTHKa» XapaKTepU3yIOTCs:

I'paxnanckoe Bocnutanue:

Cc(OPMHUPOBAHHOCTBIO I'PAXKIAHCKON MO3UIMK 00yUarOLIerocs Kak akTUBHOI'O U OTBETCTBEHHOI'O 4YJICHA
poccuiickoro o0mecTBa, MPEACTaBIEHUEM O MaTeMaTHMYeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUSA Ppa3IMUHBIX
CTPYKTYp, SBJI€HUH, HpOLUEAYyp TpaxJaHCKoro oOmiectBa (BBIOOPBL, OHOPOCBI M 1p.), YMEHHEM
B3aMMO/ICHCTBOBATh C COLIMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSIMU U HA3HAYCHUEM.

IlaTpuoTn4eckoe BOCIUTAHHE:

Cc(OPMHUPOBAHHOCTBIO POCCUMCKOM I'pakJaHCKON MIEHTHYHOCTH, YBRXKEHUS K IIPOLIIOMY U HACTOALIEMY
POCCHUICKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTM)KCHHMSAM POCCUHCKHX MAaTEMaTUKOB U
POCCUMCKOM MaT€MaTHYECKOW ILIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTH)KCHHUM B APYIMX HAyKaX, TEXHOJIOTHSX,
cdepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HAaHMEM JIyXOBHBIX IIEHHOCTEH pOCCHUICKOro Hapoja; c(HOpMUPOBAHHOCTbIO HPABCTBEHHOI'O
CO3HAaHMsI, STUYECKOI'O IOBEAEHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUH HayKu H
JeSITENIbHOCTBIO YUEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOECHUE YCTOMUHUBOIO OYAYyLIETO.

JCTeTHYEeCKOe BOCIIUTAHHUe:

3CTETUYECKHUM OTHOILIEHUEM K MHUPY, BKIII0Yas 3CTETHKY MaTeMaTUYeCKHX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/la4, pelIeHUH, pacCyKJIEHUM; BOCHPUMMYHMBOCTBIO K MAaTEMaTHMUECKUM aclleKTaM pa3jM4YHbIX BHJOB
HCKYCCTBA.

PDu3znyecKoe BOCHIUTAHHE:

C(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMAaTHYEeCKUE 3HAHUS B MHTEpecax 3/J0pOBOIO U
Oe3omacHOrO 00pa3a JKW3HM, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3/I0pOBBIO (310pOBOE THTaHUE,
cOanaHCUpPOBAaHHBIA PEXUM 3aHATHUM M OTAbIXa, pEryispHas Qu3nyeckas AaKTUBHOCTH); (PU3NYECKOrO
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JESATEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TFOTOBHOCTBIO K TpPYAY, OCO3HAHMEM ILIEHHOCTH TPYJOJIOOUs; MHTEPECOM K pa3IUYHBIM cdepam
npodeccnoHaNbHON N1eATEeNbHOCTH, CBS3aHHBIM C MAaTEMaTUKON U €€ NPUIIOKEHUSIMH, YMEHUEM COBEpIIaTh
OCO3HaHHBIHM BBIOOP Oyaymiel npodeccuu u pealn3oBbIBaTh COOCTBEHHBIE KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO U
CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHHIO M CaMOOOpa30BaHMIO Ha MPOTSHDKEHUM BCEH KHU3HM;
TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHUH TPAKTUUECKHX 3a7jad MaTeMaTUueCKO HalpaBIeHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUe:

C(OPMHPOBAHHOCTBIO SKOJIOTUYECKON KyJIbTYpbl, TOHUMaHUEM BIUSHHUS COLMAIBHO-IKOHOMHUYECKUX
IPOIIECCOB HA COCTOSIHME NPUPOAHOM UM COLMAIbHOM Cpelbl, OCO3HAaHHMEM TIJI00aJIbHOTO XapakTepa
9KOJIOTMUECKUX TMpoOsieM; OpUEeHTallel Ha MPUMEHEHHWEe MaTeMaTHMYeCKMX 3HaHUM JJis pelleHus 3aaad B
o0jacTu OKpyKarouieil cpefpl, IJIAaHUPOBAHHUS TOCTYNKOB M OLEHKM HMX BO3MOXXHBIX TIOCJIEICTBUMA JUIsS
OKpY>Karollen Cpeibl.

IleHHOCTH HAYYHOI'O MO3HAHMS:

c(OPMUPOBAHHOCTHI0 MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON MPaKTUKH, MOHUMAaHUEM MaTeMaTHYeCKOM HAayKu Kak cdepbl YeloBEYECKOW AesITeNbHOCTH,
9TanoB €€ pa3BUTHS M 3HAYUMOCTU JUIsl Pa3BUTHUS LUBWIM3ALMM;, OBJIAIACHHEM S3BIKOM MaTEMaTUKH H
MaTEMaTHYECKON KYJIbTYpOM KaK CPEICTBOM IIO3HAHHS MHpPA; TOTOBHOCTBIO OCYLIECTBIIATH MPOEKTHYIO H
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI
MeramnpeaMeTHble  pe3ylbTaThl  OCBOGHHS NpOrpaMMbl  ydeOHoro mpeamera «MareMaTHKay
XapaKTEPU3YIOTCS  OBJIQJCHHUEM YHHUBEPCAIBHBIMU HO3ZHAGAMENbHLIMU  OCliCIBUAMU, VHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OCUICMEUAMU, YHUBEPCATbHLIMU PEeCYNAMUGHIMU OeUCMBUAMU.



1) Yuueepcanvnvie nosnasamensnsie oelicmaus, obecneyusaiom Gopmuposanue 6a308bix KOZHUMUGHBIX

npoyeccog 00yuaowuxcs (0C60eHue Memooo8 NO3ZHAHUSL OKPYICAIOue20 Mupd, NpUMeHeHUue JI02UYECKUX,
ucce008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble JIornyecKkue AeucTBHA:

®BBISIBIIAITh M XAapaKTEPU30BaTh CYHIECTBEHHBbIC IPU3HAKM MAaTEMAaTUYECKHX OOBEKTOB, MOHATHH,
OTHOIICHUHA MEXIy MOHATUAMH; (OPMYIUPOBATH OIpPENEICHUS TOHATHIA; YCTaHABJIHMBATh
CYUICCTBEHHBI MPU3HAK KiacCU(UKALMKA, OCHOBAHHS JUisi 00OOIIEHUS M CpaBHEHHs, KPUTEPUU
MIPOBOJIMMOTO AHAJIN3A;

® BOCIIPUHUMATh, ()OPMYIHPOBATH U MPEOOPA30BBIBATH CYXICHUS: YTBEPAUTEIbHBIE U OTpUIATEIbHBIC,
€IMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE,

® BEISIBJIAITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOpEYMs B (akTax, JaHHBIX,
HAONIOJICHUSAX M YTBEPXKACHUAX; IMpeajaratb KPUTEPUM Jsl BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e J[eJ]1aTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTMKHU, JEAYKTHUBHBIX U MHIYKTUBHBIX YMO3AKIKOYECHUH,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

® [I[POBOJIUTH CaMOCTOSITEIbHO JOKa3aTebCTBA MAaTEMATUYECKUX YTBEPXKIACHUM (IIpsiMble U OT
IIPOTUBHOT0), BHICTPAUBATh apryMEHTAlIUIO, IPUBOJIUTH NIPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATh
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

® BEIOMpATH CIIOCO0 penieHust yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHMS], BHIOMPAThH
HauboJjee MOAXOAAIIUN C YIETOM CAaMOCTOATEIBHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/bCKue 1eHCTBUSA:

® [ICII0JIb30BAaTh BOIIPOCHI KAaK HCCIIEIOBATEIbCKMM MHCTPYMEHT MO3HAHUA; (OPMYJIHMPOBATH BOIPOCHI,
¢bukcupyomue MNpoTUBOpPEUne, MpoOieMy, YCTaHABIMBAaTh HCKOMOE U JaHHOE, (OPMUPOBATH
TUIIOTE3Y, ApI'YMEHTUPOBATh CBOIO IMO3UIUI0, MHEHHUE;

® [[POBOJUTH CAMOCTOSITENIBHO CIUIAHWUPOBAHHBIA OJKCIEPUMEHT, HCCIEIOBAHUE II0 YCTAHOBIICHUIO
0COOCHHOCTEN MaTeMaTH4YeCKOro OObEKTa, SIBIECHHUS, MPOLECCca, BBIIBICHUIO 3aBUCHUMOCTEN MEXITy
00BEKTaMU, SIBICHUSIMH, TIPOLIECCaMH;

® CaMOCTOATENIbHO (OPMYIHPOBATH 0OOOIIEHHS M BBIBO/IBI IO pe3ybTaTaM MPOBEAEHHOI0 HAOIIOACHNUS,
UCCIIeI0BaHMsI, OLIEHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3Y/IbTATOB, BEIBOJAOB U 000OIIECHHIA;

® IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IIPOLIECCA, A TAKXKE BBIJABUIaTh IMPEAIIOIOKEHUSA O €70 Pa3BUTUHU
B HOBBIX YCJIOBUSX.

Padora ¢ undopmanmeii:

® BBISIBJIATH ACPUIMTHI MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX JJs OTBETa Ha BOIPOC U JAJIsl pEIEeHUs
3a/1a4u;

e BEIOMpATh MHQOpPMAIMIO U3 HCTOUYHUKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMATH3UPOBATH U
MHTEPIPETUPOBATH HHPOPMALIHIO Pa3IMYHBIX BUIOB U (OPM MpEeACTaBICHUS;

® CTPYKTYpHUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B pPa3NIUYHBIX (¢dopMax, HIUTIOCTPUPOBATH
rpaduyecku;

® OIICHUBATh HAJEKHOCTh HHPOPMAIIMH 110 CAMOCTOSTEIbHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vhusepcanvhvle KOMMYHUKAmMUGHbBIE Oelicmsusi, 06ecnedusaom c@OoOpMUpOSAHHOCMb COYUATbHBIX

HABbIKOB 06)/1{61}01/1/;1/{)602.

Oo0menue:

® BOCIIPUHUMATH U (OPMYITUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBHUSIMHU H LEISIMHU OOIEHUS; SICHO,
TOYHO, TPAaMOTHO BBIpAXaTh CBOK) TOYKY 3pEHHS B YCTHBIX WM TMHCHMEHHBIX TEKCTaxX, IaBaTh
ITOACHCHMUS I10 XO)Iy peIHeHI/ISI 3aga4u, KOMMeHTI/IPOBaTI) HOJ'Iy‘ICHHI:Iﬁ peSYJ'II)TaT;

®B X0JI¢ OOCYXJCHHS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOH TEeMbI, MPOOJIeMBbI, perraeMoin
3aJla4yM, BBICKA3bIBATh WJICH, HAICJICHHBIC Ha TIOHWCK PEIICHUS; COMOCTABJISITh CBOHM CYXICHHS C
CYXJCHHSMH JIDYTUX YYacCTHHKOB JHajora, OOHApyXHBaTh pa3IMYhMe M CXOJICTBO IMO3WIUH; B
KOPPEKTHOH opMe GopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;



® [IPEJICTABIATH PE3YNbTAThl PEIICHUS 33Jauu, SKCIICPUMEHTA, UCCIICAOBAHUS, IPOCKTA; CAMOCTOSTEIEHO
BbIOMPATh (pOpMaT BEICTYIJICHUS C YUETOM 3aJ1au MPE3eHTAlUN 1 OCOOCHHOCTEH ayIUTOPHH.
CoTpyaHunyecTBo:
® [IOHMMaTh WU HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M HHAMBHUIYyalbHOH pabOThl NMpHU PpEIICHUU
yueOHbIX 3aJay; IPUHUMAaTh 1€Jb COBMECTHOM J€ATEeNbHOCTH, IIJIAHUPOBAaTh OPTraHU3aLMIO
COBMECTHOH paloThl, pacpeaensTh BUIbl paboT, JOroBapuBaThCs, 0OCYXkaTh MPOLECC U PE3ybTaT
paboThI; 06001aTh MHEHHUS HECKOJIBKUX JTFO/ICH;

® y4yaCTBOBaTh B TPYNIOBBIX (popmax paboTsl (0OCykaeHHus, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMBI» U

WHBIC); BBIMOJHATH CBOIO YacCTh Pa0OThl U KOOPAMHHUPOBATH CBOM JIEHCTBHUSA C JPYTMMHU UICHAMH
KOMAaHJIbl; OIICHMBaTh KAdeCTBO CBOETO0 BKJIaga B OOmIMIA MPOAYKT 1O KPUTEPHUSM,
c(OpMyIHPOBaHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

3) Vuusepcanvhvie pezynamusnsie deticmaus, obecneuueaom GopmMuposanue cmvlco8biX YCMAaH08OK U
JHCUSHEHHBIX HABLIKOS TUYHOCIU.

Camoopranuszanus:

® COCTABJIATH IUIAH, AJITOPUTM PEIICHHS 3a/1a4d, BHIOMPATh CIIOCO0 PEHICHHUs C YIETOM UMEIOIIUXCS

pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN
¢ yaéToM HOBOI MH(OpPMAITHIH.
CaMOKOHTPOJIBb:
®BJAJIETh HABbIKAMM I[IO3HABATEIbHON peQuIeKCUHM Kak OCO3HaHMsA COBEpIIAEMbIX JEHCTBUH H
MBICIMTENIbHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIaJeTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yibTara pelieHuss MaTeMaTHYeCKOn 3aj1au;

® [IPEIBUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IPH PEIICHHH 3a7add, BHOCUTh KOPPEKTHUBHI B
NeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEH;

® OIICHWBATh COOTBETCTBHE peE3yJabTaTa LEIW U YCIOBHAM, OOBSICHATH MPUUYUHBI JOCTHKCHHS WIIH
HEIOCTIKEHHS PE3YJIbTAaTOB JICATEIIEHOCTH, HAXOAWTh OMIMOKY, JaBaTh OIEHKY NMPHOOPETEHHOMY
OTIBITY.

NPEIMETHBIE PE3YJIbTATbBI
10 KJIIACC

OmnepupoBath MOHATUSMH: TOUKA, TPSAMAsi, MIIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX MPH PELICHUH T'€OMETPUUYECKHX 3aay.

OnepupoBaTh NOHATUSAMHU: NAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH.

KnaccuguimpoBars B3auMHOE PacoI0KEHNUE TPSMBIX H TUIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBarh MOHITUSMHU: ABYTPAHHBIM YTOJ, TpaHH JBYTPaHHOTO yria, peOpo ABYIPaHHOTO YTIJIa;
JMHEWHBINA yroj JBYTPAHHOTO YTJIa; TpajlyCHas Mepa JABYTPaHHOI'O yrJa.

OmnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBIMYKIbI MHOTOTPAaHHHUK, 3JEMEHTHI
MHOTOTpaHHHKA, TPABUIIHHBII MHOTOTPAHHUK.

Pacnio3HaBaTh  OCHOBHBIE  BHJBI ~ MHOTOTPAHHUKOB  (NMUpaMUAa; TpPU3Ma,  MPSMOYTOJBHBINA
napaiesnenunes, Kyo).

KnaccuunupoBaTtb MHOTOIpaHHUKH, BbIOMpas OCHOBaHMSA Ui KiIacCU(UKAMKM (BBINYKJIbIE U
HEBBINYKJIbIE ~ MHOTOTPAaHHUKH; TMPAaBWIbHbIE MHOTOIPAaHHHMKH;, TpsIMbIE M  HAKJIOHHBIE  IPHU3MBI,
MapajuIeJIeTUIIC b ).

OmnepupoBaTh MOHATUSIMH: CEKYIAs INIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIIBI TOCTPOCHUS CEYECHUH, UCTIONB3YSI METO CIIE/IOB.

CTpouTh ceyeHHs MHOTOTPAHHUKOB METOAOM CIIEOB, BBIMOJHATH (BBIHOCHBIE) IIOCKUE YEPTEKHU U3
PUCYHKOB IIPOCTHIX O0BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemare 3amaun Ha HaXOXJAEHUE IE€OMETPUUECKUX BEJIMYMH MO 00paslaM WM aIroOpuTMaM, MPUMEHs
M3BECTHBIC AHAJUTUYECKHE METOJbl MPHU PEIICHHHM CTaHAAPTHBIX MaTeMaTHMYeCKHX 3aJad Ha BBIYHCIICHHE
paccTOSHUNA MEXIy JBYMs TOYKaMH, OT TOYKM 1O TMPSAMOH, OT TOUYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIUMHUCS TPSIMBIMH.



Pemrate 3amaun Ha HAaXOXJAEHUE TE€OMETPHUUECKUX BEJIMYMH MO 0OpaslaM WM aIropuTMaM, MPUMEHSs
W3BECTHBIC AHATUTUYECKUE METO/bI NP PEIIEHUH CTaHAAPTHBIX MATEMaTUYECKHUX 3aa4 HAa BBIYMCIICHUE YIJIOB
MEX]Jy CKpEIIMBAIOUIMMUCA MPSIMBIMH, MEXAY HPSIMOH M IUIOCKOCTBIO, MEXKAY IIOCKOCTSAMH, ABYI'PaHHBIX
YTJIOB.

Bbraucnate 00bEMBI U IIIOMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpaMua) ¢ IPUMEHEHUEM
bopMys1;  BBIYMCIATH  COOTHOLIEHHMS  MEXKIy IUIOIIAJIMH  IOBEpXHOCTeH, 00BbEMaMu  1OJOOHBIX
MHOT'OI'PaHHHUKOB.

OmnepupoBath MOHATUAMHI: CHMMETPHS B IIPOCTPAHCTBE; IIEHTP, OCh U TNIOCKOCTh CHMMETPHUH; LIEHTP, OCh
U TIOCKOCTh CHMMETPHUH (PUTYPEI.

W3Bnekatb, MpeoOpa3oBbIBaTh WM HMHTEPHOPETHUPOBaTh  HMHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

[TpumensTs reomerpuueckue (axkTbl JUISI PEIICHUS CTEPEOMETPUUYECKHX 3a/ad, MPEeAroararonmx
HECKOJIbKO LI1aroB PEIICHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpuMeHnsaTh IpoCTEile NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI IPH
pELIEHUH CTEPEOMETPUYECKUX 3a/1ad.

[IpuBoaMTH, TpPHUMEpPHI MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOAEC H IKHU3HH, pPACIO3HABATH
MIPOSIBJIICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsATh NOJYYEHHBIE 3HAHMS Ha NPAKTUKE: AHAJIW3UPOBATh pEaJbHbIC CUTyallUd U MPUMEHATH
U3yuyeHHblE TIOHATUS B IHpolecce IIOMCKA PELICHUs MaTeMaTH4ecKu c(HOpMyIupoBaHHON MpoOIeMsl,
MOJICIMPOBAaTh pEaJbHBIC CHTYallMd Ha S3bIKE TEOMETPHH, WCCIIE0BaTh ITOCTPOSHHBIE MOJEIN C
MCTIOJIB30BAHUEM T€OMETPHUECKUX TOHATHHA M TEOpEM, ammapara aireOphl; pemiaTh MpPaKTHYeCKHe 3a1adH,
CBSI3aHHBIE C HAX0XKJICHMEM T€OMETPUUECKUX BEITUYMH.

11 KJIACC

OnepupoBarh  MOHATHAMHU:  LWIMHAPUYECKas  IOBEPXHOCTb, OOpa3ylollue  HIMHIPUYECKON
MOBEPXHOCTH; IMJIMHIP; KOHHYECKAas IMOBEPXHOCTh, OOpa3yroIlMe KOHWYECKOH IMOBEPXHOCTH, KOHYC;
cepuyeckas TOBEPXHOCTb.

Pacnio3HaBath Tena BpaieHus (IWIMHAP, KOHYC, cdepa u 1map).

OOBACHATH CITOCOOBI MOTYYEHUS TEJ BpalllEHUSI.

KinaccudumupoBaTs B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMH: IIAPOBON CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CETMEHTA; IIapOBOil CIIOH,
OCHOBAaHHE IIapPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOSI; IIAPOBOM CEKTOP.

Bbrauciate 00bEMBI M TUIOMIAIN TIOBEPXHOCTEH TEN BpAIEHHs, TEOMETPHUYECKUX Te C MPUMEHEHHEM
dbopmy.

OnepupoBaTh MOHATUSMHU: MHOTOTPaHHUK, BIIMCAHHBIM B chepy M OMHMCaHHBIA OKOJO cdepsl; chepa,
BIIMCaHHAasl B MHOT'OI'PaHHUK WJIM TEJIO BpaIlleHHs..

BBIUUCIIATE COOTHOMIEHHSI MEX Ty TUTOIIASIMH ITOBEPXHOCTEH M 00bEMaMU TTOJJOOHBIX TEII.

N300paxkaTh n3y4aeMbie GUTYPHI OT PYKH U C TPUMEHEHHEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BUJA CBEPXY,
cOOKY, CHU3Y; CTPOUTB CEUCHHMS TEJI BPAILLICHHUS.

W3BnekaTb, WHTEPHOPETHpOBaTh W  NpeoOpa3oBbIBaTh  WHGOPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U pUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE eMCTBUS CIOXKEHHS BEKTOPOB, BBHIUUTAHMS BEKTOPOB M YMHOXEHHS BEKTOpa Ha YHCIIO,
OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T.

[TpuMeHSTH MpaBUITO TTApaUIeIICTUIIC A,

OmnepupoBaTh TOHSATHSAMH: JEKAPTOBBI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTOpP, MOMYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXJY BEKTOpPAMH, CKaJSPHOE NMPOU3BEICHHE BEKTOPOB,
KOJIJTMHEApHbIE U KOMILJIAHAPHBIC BEKTOPBI.

HaxoauTe cymMMy BEKTOPOB M IIPOM3BEJEHHE BEKTOpPA HA YUCIIO, YTOJI MEXAY BEKTOpaMH, CKaJSPHOE
IIPOU3BECHUE, PACKIIAAbIBATh BEKTOP MO ABYM HEKOJJIMHEAPHBIM BEKTOPAM.

3amaBaTh IIIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPHMHAT.



[TpumensaTh reomerpuueckue (ATl JUIS PELICHUS CTEPEOMETPUUYECKHMX 3a/ad, MPEeAroararomnmx
HECKOJIbKO 1Iar0B PEILEHMs, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

Pemarts npocreiiniie reoMeTpUUECKHE 3a1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOAA.

Pemarp 3amaun Ha A0Ka3aTEIbCTBO MAaTEMaTHYECKMX OTHOLIEHHWNH M HAXOXICHHE I'€OMETPUUYECKUX
BEeIMYMH 10 oOpa3laM WIM alrOpuTMaM, NPHUMEHSS M3BECTHBIE METOABI IMPH PEIICHHH CTaHJapTHBIX
MaTEMaTHUYECKHX 3aad.

[IpumensTh NpocTEdIMEe MPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
pELIEHNN CTEPEOMETPUUECKUX 3a/1aU.

[IpuBoauTe mHpUMEpPbl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE M KHU3HHU, PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB I'€OMETPHUU B HCKYCCTBE.

IIpyMeHATh NOJIydEHHBIE 3HAHUS HA IPAKTUKE: aHAIU3UPOBATH pEAIbHBIE CUTYAlUH M IHPUMEHSTH
W3yYeHHBIC TIOHATHS B THpoIlecce IIOMCKAa PEIICHHS MaTeMaTH4ecKu c(opMylIupoBaHHONH MpPOOIEMBI,
MOJIETIMPOBaTh pEalbHbIE CHUTyallUM Ha S3bIKE TIE€OMETPUHU, HCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T'€OMETPHUECKUX MOHATHH M TeopeM, ammapara aiareOpbl; peuiatb NpakTHYECKUe 3ajaud,
CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEIINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC

KoauuecTBO 4acoB

Ne HaumeHnoBaHue pa3/iesioB U TeM DJiIeKTpoHHbIE (HH(POBHIE)
KonTpoabubie | IlpakTuueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
bubnunoreka LIOK
! Baenenne B crepeomerpuro 10 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubmuoreka [IOK
[TapannenbHOCTh NPSIMBIX U IJIOCKOCTEN https://m.edso00.ru/1c209e37
3 IleprieH UK YIIPHOCTD IPSAMBIX U INIOCKOCTEH 12 bubmorexa LHOK
PHCHIIKYIAD p https://m.edsoo.ru/1c209e37
bubmnoreka IIOK
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bubnuorexa [IOK
S MeororpanHuKn 1 1 https://m.edsoo.ru/1c209e37
N bubmorexa [JOK
1
6 OOLEMBI MHOTOrPAHHHKOB 9 https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: ceueHUsI, PACCTOSHUSA U YIJIbI 4 1 bubnmorexa HOK
p ' P yr https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 5 0
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11 KJTACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uu(poBbIe
Ne n/nn P Konrpouabnsie | IIpakrnyeckue (twucpp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
bu6mmoreka [IOK
! Tena ppatenus 12 https://m.edso0.ru/1c209e37
N bu6mmoreka [IOK
2 OOnEub Ten > 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTrOpenue, 0000IIEHNE, CHCTEMATH3AIHS 7 1 bubnnorexa [JOK
3HaHUHN https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoasnsie | IIpakruyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHbIE OHATHUS CTEPEOMETPUU: TOUKA,
npsimMasi, II0CKOCTh, IpocTpaHcTBo. [IpaBuiia
1 n300pakeHUs Ha PUCYHKAX: H300paKeHUs 1 bubmorexa LHOK
p N prCyHiax: p https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapajieNIbHbIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
5 [TonsTHS: epeceKaroecs MIOCKOCTH, 1 bubnnoreka [JOK
NepeceKaronrecs npsamas 1 miocKocTh https://m.edso00.ru/2d8a9c99
3 [TonsTus: nepecekarommecs mIOCKOCTH, 1 bubnuorexa [JOK
NepeceKaronecs npsamas u miocKocTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
4 n300pakeHNe MHOTOTPAaHHUKOB Ha PUCYHKAX 1 bubmorexa [JOK
P p PHCYHKAX, https://m.edso00.ru/a63959ed
Ha TMPOEKIMOHHBIX YepTexax
HauanpHbie cBeneHus 0 Kyoe U mMUpaMuie, ux
5 a3Béptku u Mouenn. Ceuenns 1 bubmmorexa LHOK
pasBep ’ https://m.edso00.ru/b30dff38
MHOTOTPaHHUKOB
HauanpHbie cBeneHns 0 KyOe ¥ MUpaMuIe, ux
6 a3BEépTkH U Monein. CedueHus 1 bubmorexa LOK
pasaep ’ https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHe 06 aKCMOMATHYECKOM TTOCTPOCHHUH
7 CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUU 1 1 bubmmorexa [JOK
P pyH: P P https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS M3 HUX
[TonsiTHe 06 aKCHOMAaTUYECKOM TOCTPOSHUHU
8 CTEepEOMETPHUU: aKCHOMBI CTEPEOMETPHUH U 1 bubmmorexa LIOK
P puH: P P https://m.edso0.ru/239c8cb4
CIIEJICTBUS U3 HUX
9 [TonsiTHEe 006 aKCHOMATUYECKOM TTOCTPOSHUH 1 bubnmoreka [JOK
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CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUA N3 HUX

https://m.edso0.ru/65c6b106

ITonsatue 06 akCHOMATUYECKOM IIOCTPOCHUHA

bu6mmoreka [IOK

10 :
CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHH H httos://m.edsoo.ru/258fc245
CJICOCTBUA N3 HUX
B3aumHoOe pacroyioxkeHue MpsIMbIX B
11 IIPOCTPAHCTBE: [IEPECEKAFOIIINECS buGnnorexa LIOK
poctp - 1ep B ’ https://m.edso0.ru/1a2520f6
napajuieJIbHbIC U CKPEIIUBAIOIINECS TIPSIMbIS
[TapamienbHOCTh MPSAMBIX U INIOCKOCTEH B
12 IPOCTPAHCTBE: MapaUIeIbHbIE IPAMBIE B bubnmorexa LOK
pocIp -1ap p - https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; MaPAICIbHOCTh TPEX MPSIMBIX
[TapajienbHOCTB IPSIMBIX U INIOCKOCTEH B
13 npocTpancTse: [lapaiienbHOCTh NPAMOI U bubnmorexa LOK
pocIp - ap p https://m.edsoo.ru/eeld19b9
ILUIOCKOCTH
14 VTl ¢ COHAIIPABIEHHBIMUA CTOPOHAMU bubnmorexa LHOK
p P https://m.edsoo.ru/9f4071b9
15 VYron Mexay npsIMBIMH B IPOCTPAHCTBE Bubmorexa ITOK
Ay b pocTp https://m.edsoo.ru/fe733862
16 erJ’I MCXK IIPSAMBIMHU B ITPOCTPAHCTBEC BH6HHOTeKa HOK
Ay Tp poctp https://m.edso0.ru/2935a9a0
17 [TapannenbHOCTH MIOCKOCTEN: apaslieabHbIe bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapauIeIbHbIX IJIOCKOCTEN bubnnorexa LIOK
p https://m.edsoo.ru/e504d656
19 [Ipocreitmme npocTpaHnCcTBEHHBIE (PUTYPHI HA bubnmnoreka [JOK
MIJIOCKOCTH: TETPAdIP, KyO, mapayieIenure/I https://m.edso00.ru/4a28dc02
bu6mmorexa [IOK
20 IT i
OCTpoCHHE CeteHiH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 IT I
OCTPOCHHE ceHcHin https://m.edsoo.ru/ec26fe5d
99 KonrponsHas padora no reme "[Ipsimbie u bubnuoreka [IOK

IJIOCKOCTH B IIpocTpaHcTBe. [lapamnensHocTsh

https://m.edsoo.ru/9a0a9e56



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56

MPSIMBIX U IJIOCKOCTEN"

93 [lepneHUKyISpPHOCTD NPSMOM U TNIOCKOCTH: bubnmoreka [JOK
MEePIECHANKYIISIPHBIE IPSIMbIE B POCTPAHCTBE https://m.edso0.ru/b19f6a5d
24 [IpsimMble napasnienbHbie U EPIEHANKYIISIPHBIC bubnmoreka [JOK
K IUIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie napajuteNbHbIE U EPIEHAUKYIISPHBIE bubnnoreka [HOK
K IUIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHIuKyJIApHOCTH IPSIMOM U bubnnoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHIuKyIIpHOCTU MPSIMON U bubnnoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsMoii neprneHAUKYISIPHON bubnuorexa [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema 0 npsAMON NEepHIEHUKYISIPHON bubnnorexa [HOK
IIJIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o npsiMOi IEpIIEHANKYISIPHON bubnuoreka [IOK
IJIOCKOCTHU https://m.edso00.ru/7d18834b
[lepnenuKynsip U HAKJIOHHBIE: PACCTOSIHUE OT
31 it 10 700K aCCTOﬂHIfe OT MPSIMOK bubmmorexa LIOK
TORRHAO TIOCKOCTH, b P https://m.edsoo.ru/33c477d3
710 TUTOCKOCTH
[lepneHuKyNsp U HAKIOHHBIE: PACCTOSIHUE OT
32 T ‘fKI/I , rmy 1? TH, PaccT SIHIfe OT IpsIMOM bubmmorexa LIOK
© /10 TITIOCKOCTH, paceto P https://m.edsoo.ru/66fefadd
710 TUTOCKOCTH
[lepnenuKymsip U HAKJIOHHBIE: PACCTOSIHUE OT
33 T ‘fKI/I , I'Ui] If TH, pa CTOSIHIfe OT IpsIMOM bubmmorexa LIOK
© /10 TITIOCKOCTH, pac P https://m.edsoo.ru/abb7b8e3
710 TJIOCKOCTHU
[lepnenuKymsip U HAKJIOHHBIE: PACCTOSIHUE OT
34 T ‘fKI/I , I'Ui] If ™ aCCTOHHIfe OT IpsIMOM bubmmorexa LIOK
© /10 TIIIOCKOCTH, p P https://m.edsoo.ru/dbee22bc
710 TJIOCKOCTHU
bu6 OK
35 Teopema o TpEx neprneHANKYIApaAx nomxoteka 1l

https://m.edsoo.ru/e4972cdc
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bubmuorexa [JOK

36 T ¢
copeMa 0 TPEX NEPTEHARIYIApax https://m.edsoo.ru/52188a7d
37 Teopema o Tpéx nepreHauKyaspax bubmiorexa LIOK
P P PHCHAMKYAP https://m.eds00.ru/9f246736
38 VYTIIBl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOUN U bubmmoreka [JOK
IJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
39 JIByrpaHHbII yroi, TMHEUHBIN yroi bubmuoreka [IOK
JABYIPAHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce
40 JIByrpaHHBIN yroJl, JMHEHHBIA yTroi bubnuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
41 [leprnieHIUKYISIPHOCTD MIOCKOCTEH: IPU3HAK bubnnoreka [JOK
MEPIEHANKYISIPHOCTH JBYX IIOCKOCTEN https://m.edsoo.ru/ec3e2da3
42 [leprieHAMKYIAPHOCTD IUIOCKOCTEN: PU3HAK bubnuorexa [JOK
NEePHEHIUKYISIPHOCTH ABYX IJIOCKOCTEMN https://m.edsoo.ru/ed9e2a8e
43 [lepneHuKyISIPHOCTD IIJIOCKOCTEM: IPU3HAK bubnnorexa [HOK
MEPIICHAUKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57
Kontponbnas pabota mo temam
44 "IlepneH IUKYISIPHOCTD NMPSAMBIX U bubnnorexka [JOK
mIockocTe" U "YTIbl MEXTy MPSIMBIMH U https://m.edsoo.ru/5h971ef3
I0cKoCTSIMU"
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
45 3JIEMEHTBI MHOTOI'PAHHUKA, BBIMTYKJIbIE 1 bubnuotexa [JOK
HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOT'OTpaHHUKa
[Ipusma: n-yronpHast mpu3Ma; rpaHu 1
46 OCHOBAHHMS IPU3MBI; IIpsIMas U HAaKJIOHHAS bubnuorexa [JOK
pU3Mbl; OOKOBAs U MOJIHAS TTOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH M MTOTHOU
47 MOBEPXHOCTH MPSIMOM MPU3MBI, TIIOMIAb bubnnorexka [HOK

OCHOBaHHUH, TeopemMa 0 OOKOBOI1 MOBEPXHOCTH
IIPSAMOY IIPU3MBI

https://m.edso00.ru/37d84157
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[Tapamtenenunen, NpsAMOYTOJIbHBII

bu6mmoreka [IOK

48
MapajuiesenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuga: N-yrojapHas MUpaMua, TpaHu U
49 OCHOBaHHE MUPAMHU/JIBI; OOKOBAs M TIOJIHAS bubnnoreka [HOK
IIOBEPXHOCTb IMUPAMU/IbI; IPABWIIbHAS U https://m.edsoo.ru/fblcd0a5
yCeu€HHas nupaMuia
[Tnomaae 60KOBOM MOBEPXHOCTH H
50 MOBEPXHOCTH MPABUIILHON MUPAMUIBI, bubnnoreka [HOK
TeopeMa O IO OOKOBOI MOBEPXHOCTH https://m.eds00.ru/5603e30b
YCEUEHHOU MUpPaMU/Ibl
51 Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB: bu6mmoreka [IOK
pEOpa, TuaroHau, yribl https://m.edsoo.ru/6cdbecef
[IpaBUIbHBIE MHOTOTPAHHHUKH: TTIOHSATHE
MIPaBUIILHOTO MHOTOI'PAHHHKA; TIPaBUIbHAS
52 MpyU3Ma U MpaBUIbHAS TUPaMHUIa; IPaBHIbHAS bubmorexa LIOK
p p PamiIa; fp . https://m.eds00.ru/074c8865
TpeyrojbHas MUpaMuja U MPaBUIbHbBIN
TeTpa’ap; Kyo
[IpencraBienue o MpaBUIBLHBIX
53 MHOT'OIpaHHHMKAX: OKTad oAeKasrap U bubmorexa [JOK
P ' AP, HOR AP https://m.edsoo.ru/a0fdd5bf
HUKOCA3IP.
CumMMeTpusi B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENFHO TOYKH, MPSIMOM, TNIOCKOCTH.
54 OneMEeHTH CHMMETPHUH B ITHPaMMIaX bubmorexa LOK
p pamurax, https://m.edso0o.ru/b9e777d9
napajuieNienuneaax, mpaBuiIbHbIX
MHOTOTpaHHHKAX
55 KonrponsHas pabora no teme bubnuorexa [IOK
"MHororpaHHuku" https://m.edso00.ru/a95f5c04
bu6mmoreka [JOK
56 [TousTue 006 00BEME
https://m.edsoo.ru/7ad0020b
bu6mmoreka [JOK
57 OO0BEM UpaMHUIBI
pamui https://m.edso0.ru/235171b3
58 O06BEM TUpaMuIbI bu6mmoreka [IOK
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https://m.edsoo.ru/f47dfefd

, bubnmoreka [JOK
59 O0bEm mupaviet 1 https://m.eds00.ru/79¢10312
i bubmmoreka [JOK
60 06 1
DEM IHpAMIAR https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 06 1
DEM TIPHIMEL https://m.edso00.ru/79853608
N bu6mmoreka [IOK
62 O0bem npi3mbl 1 https://m.edso0.ru/1e053890
, bubnuorexa [JOK
63 O0bem npi3met 1 https://m.edso00.ru/482d3f51
KonTponbnas pabota o teme "OObEMBI bubnuorexa [JOK
64 1
MHOTOTI'PaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHui. [locTtpocHue ceueHmii B 1 bubmorexa [TOK
' P https://m.edso00.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUW. BeruncieHne pacCTOSHUN: MEKITY
66 JIBYMS TOUKaMH, OT TOYKHU 70 MPSMOM, OT 1 bubmmorexa [TOK
M ’ P ’ https://m.eds00.ru/f7792ba9
TOYKH JI0 TIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bu6mmoreka [IOK
67 HroroBas koHTpoNbHas paboTa 1 httns://m.edsoo.ru/b9146bc0
[ToBTOpeHME, 0600IIIEHNE CHCTeMAaTHU3 AU
3HaHUW. BbIUKCIEHHE YTII0B: MEXKIY
68 CKPEIIUBAIOIIUMUCS IPIMBIMH, MEXK, 1 bubmorexa LOK
P Hlv B P ’ o https://m.eds00.ru/56765e8b
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJIOB MEXKIY TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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11 KJTACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Kourtpoasnbie | IIpakrnueckue o0pasoBaTe/bHbIE
n/n Bcero U3YYEeHUS
padoThI padoThI pecypchl

1 Cdepa u map: eHTp, paanyc, AuameTp; 1 bu6muoreka [IOK
IUIOINAAb MOBEPXHOCTHU CPephl https://m.edsoo.ru/0341bc2b
Bsaumnoe pacrnonoxenue chepsl u

but6mmoreka [IOK
2 IJIOCKOCTH; KacaTeabHas IJIOCKOCTh K cdepe; 1
https://m.edsoo.ru/bed12a43
TJI0IIA b Chephl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubnuorexa [IOK
CeueHnus mapa https://m.edso0.ru/bc15f7f2
[{unuHIprYeckas MOBEPXHOCTb,

4 o0pa3yromue MUIHHIPHYECKON 1 bubmnoreka IIOK
MOBEPXHOCTHU, OCh LIMJIUHIPUYECKOMN https://m.edso0.ru/6054b8c1
MOBEPXHOCTHU
[{unuaap: ocHOBaHMS U OOKOBAS

5 MOBEPXHOCTh, 00pa3yrolas U OCh; IIOIIAIb 1 Bubnmorexa [IOK

PRHOCTS, OO0 ’ https://m.eds00.ru/1886216
OOKOBOH U MOJTHON OBEPXHOCTH
N300paxeHre NUINHIPA Ha TUIOCKOCTH.

6 PazeépTka nmnmnapa. CeueHus UInHApa 1 bubnuoteka [JOK
(MIOCKOCTBIO, TApaLIEIbHON HIIH https://m.edsoo.ru/016e25eb
MEPIECHIUKYISIPHOU OCH IIUIUHAPA)

Konwnueckast moBepXHOCTh, 00pa3yrolue
7 KOHUYECKOU HOBerHOCTI/I ocf I/I}I;Ieo IMHA 1 bubmorexa [TOK
y P ’ P https://m.eds00.ru/c94ba09b
KOHUYECKOU TOBEPXHOCTHU
Konyc: ocHOBaHMe U BepITuHA, 00pa3yromias
8 5 ocz' IUIOIATh 601(03011371 u nonnog 7 1 bubnnorexa LOK
’ https://m.edso0.ru/897dd3b2
MTOBEPXHOCTH

9 VYceu€HHbII KOHYC: 00pa3ylolue 1 BbICOTA, 1 bubnmoreka [JOK
OCHOBaHUS U OOKOBAsi TOBEPXHOCTh https://m.edso0.ru/1468bab3

10 N300paxenre KOHyca Ha TUIOCKOCTH. 1 bubnmoreka [JOK
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Pa3Béprka konyca. CeueHust KoHyca
(TII0CKOCTHI0, MAapajIeIbHOM OCHOBAHHUIO, U
IJIOCKOCTBIO, IIPOXOASILEN Yepe3 BEPIIUHY)

https://m.edsoo.ru/Obdelbe8

KoMOuHamust Tes BparieHus: u

bu6nmoreka [IOK

11
MHOT'OI'DAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOTrOorpaHHuK, OMIMCAaHHBIA OKOJIO C(ephr;
12 cthepa, BIIMCaHHAss B MHOTOTPAHHUK HJIH B bubmorexa [JOK
pa, p https://m.eds00.ru/0b136158
TEJI0 BpaIlleHHUS
13 [Tonsitue 06 06béMe. OCHOBHBIE CBOKCTBA bubnuorexa [JOK
00BEMOB Tell https://m.edso0.ru/26a03fh7
N bubnuorexa [JOK
14 OOBEM 1pHEpa, KOHyCa https://m.edso0.ru/5513d87b
N bubnuoreka [{OK
15 OOBEM mapa u nomans chepet https://m.edsoo.ru/d189bde2
ITonoOHEBIE TENIa B MPOCTPAHCTBE.
16 COOTHOIIEHUS MEXY IIIOIIAIIMU bubmorexa LOK
. {ly taa https://m.edsoo.ru/810cfleb
MOBEPXHOCTEN, 00bEMaMHU MOJOOHBIX TEI
17 Konrtponsnas padora no remam "Tena bubmuoreka [IOK
BpaieHus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha INIOCKOCTH U B IPOCTPAHCTBE bubmorexa [JOK
p pocTp https://m.edsoo.ru/5caefclb
19 CloKeHne U BEIYUTAHUE BEKTOPOB bubmorexa LOK
p https://m.edso0.ru/23f4f089
20 YMHOXEeHUE BEKTOpa Ha YHCIIO bubmorexa HOK
P https://m.edsoo.ru/dee379eb
Pa3noxenune BekTopa 1o TpémM
21 HEKOMILIaHApHBIM BeKkTopaMm. I1paBuio bubmorexa HOK
P pam. 1ip https://m.edsoo.ru/a28fd74e
napasuieNienumnena
99 Pemenue 3amay, CBI3aHHBIX C MPUMEHEHHEM bubanoreka LJOK
MPaBWI IEUCTBUM C BEKTOpAMH https://m.edsoo.ru/5a827900
93 KoopanHaTHO-BEKTOPHBII METO TPU bubnmoreka [JOK

PEHICHUH T'€COMETPUUCCKUX 3a1a4

https://m.edsoo.ru/d3alfe30
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IIpssMoyrosibHas cUCTEMA KOOPAUHAT B

but6mmoreka [IOK

24 .K . 1
IpocIp %HCTBG COPARHATH BeKTOpa https://m.edsoo.ru/48db7058
IIpocreiimue 3a1a4u B KOOPAMHATAX
o5 VYron mexay Bekropamu. CKansipHOe 1 bu6muoreka [IOK
IIPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Bbluncnenue yrioB Mex1y NpsIMbIMU U 1 bubmmoreka [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Konrtponbnas padora no reme "Bekrops! u 1 Bu6mumotexa [JOK
KOOPJMHATHI B MpOCTpaHcTBE" https://m.edso00.ru/77c22fc5
[ToBTOpeHME, 0000IIEHNE ¥ CHCTEMATH3AIUS
28 3HaHuil. OCHOBHBIE QUTYPHI, (AKTHI 1 bubmmorexa [IOK
' YPRL, ’ https://m.edso00.ru/1780ba5d
TEOpPEMBI Kypca INITaHUMETPUN
[ToBTOpeHME, 0000IIEHNE ¥ CHCTEMATH3AIUS
29 3Hanuil. OCHOBHBIE (DUTYPBHI, (HAKTHI 1 bubmmorexa [JOK
’ ’ ’ https://m.eds00.ru/078cd184
TEOpPEMBI Kypca INIaHUMETPUN
[ToBTOpEHmEe, 0600IIEHNE U CUCTEMATH3AIIHS
30 3HAHWNA. 3a/1a4¥ TITAHUMETPUU ¥ METOJIBI X 1 bubmorexa HOK
] P https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
31 3HAHMUM. 3a/1a91 TNTAHUMETPUU U METOJIBI UX 1 bubmorexa HOK
] P https://m.edsoo.ru/4dffdad7
pelIeHus
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
32 3HaHuil. OCHOBHBIE QUTYPBI, (PAKTHI 1 bubmmorexa [TOK
' YPEL ’ https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeOMETPHH
bubnmnorexa LIOK
33 " 0 1
TOTOBad ROHTpOILHAL pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHHE, 0600IIEHNE U CUCTEMATHU3AIIHS 1 bu6nunorexa LIOK
3HAHWI https://m.edso00.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJUYECKOE OBECITEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

MaremMaturka: aredpa 1 Hayajga MaTeMaTHYECKOTO aHainu3a, reomerpust. ['eomerpus, 10-11 kmaccel/
AranacsH JI.C., byry3oB B.®., Kanomues C.b. u np., AknmonepHoe o0uiectBo «M31areiabcTBo
«IIpocsenienne»

«"eomerpus. Pabouas tetpans. 10 kmace. bazoseriit u npodunbsHeiii yposau. /B.d. byty30B, F0.A.
I'mazkos, U.W. FOnuna / M, IIpocBenienue.

«"eomerpus. Aunakruueckue matepuansl. 10 kirace. bazoseiii u npodunsHeiii ypoBHH. /b.I. 3uB/ M,
[Ipoceemienue.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OenepanbHas pabodas mporpaMMa cpeHero oomiero oopasopanus. Matemaruka (6a30Bbli ypOBEHB),
(mms 10-11 xiaccoB oOpaszoBarenbHbIX opranuzauuii), ®I'bHY «MHcTuTyT CTpareruu pa3BuTus
oOpazoBanus», Mocksa - 2023

[Iporpamma Bocniutanus MBOY «COILLL Ne3»

«M3yuenue reomerpun B 10 — 11 knaccax» / B.®. byry3os, C.M. Caaksn / M, IIpocsenienue

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubaunorexa IIOK https://m.edsoo.ru
Poccuiickas anekrponHas mkoua https://resh.edu.ru
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