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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe PDenepanbHOrO rOCyAapcTBEHHOTO 00pa30BaTEIbHOTO
CTaHAapTa CpPeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMH,
IOPEIbABISEMBIX K MaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30BaHMUS.
Peanmu3zanus  mporpamMMbel  oOecrieuMBaeT — OBJAJCHHE  KIIOYEBHIMH  KOMIIETCHLUSIMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOTO, TMYHOCTHOTO M ITO3HABATEIBHOTO PA3BUTHS JINYHOCTH O0yYarOIIIXCSL.

HOEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

BaxHocTp yueOHOro Kypca TE€OMETPHH Ha YPOBHE CpeIHEro oOImero oOpa3oBaHUS
00yCJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX W IPEIMETHBIX pPE3yJIbTaTOB
0o0yuyeHMsI TeOMETPUH B HANpaBICHUU JIMYHOCTHOTO Pa3BUTUSA oOyyaromuxcs, GOpMHPOBAHUSA
(YHKLIMOHAIBHOM MaTeMaTH4YecKOH TI'PaMOTHOCTH, H3YyYEHUs JAPYIMX Y4YEeOHBIX JUCLMILIMH.
Pa3Butne y oOyuaromuxcss NpaBWIBHBIX IPEACTABIEHUN O CYIIHOCTH M IPOUCXOXKACHUU
TeOMETPUYECKUX aOCTpaKUWii, COOTHONMIECHUN PEaTbHOTO U UICATBHOT0, XapaKTepe OTPaKCHUs
MaTeMaTHYeCKOM HayKOH sSIBICHHH U MPOLIECCOB pPealbHOr0 MUpA, MECTE F€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOr0 MOJEIMPOBAaHMs B HAyyHOM I[IO3HAHUUM U B IPAKTHKE
croco0cTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHHUS YYalllUXCs, a TaKXKe KauecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTCsl OAHMM K3 0a30BBIX MPEIMETOB Ha YpPOBHE CPEIHEro OO0ILero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
Hay4HOU HaIlpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllIeHUE, (GopMHUpyeMOe MNpU H3yUYEHUU OOYYarOUIMMMCS MOHSITHHHBIX
OCHOB TE€OMETPUM M IOCTPOCHUM ILEMOYKM JIOTMYECKUX YTBEPXKACHHUH B XOJE€ pELICHUS
FEOMETPUYECKHUX 3aJla4, YMEHHE BBIABUIaTh M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCTONB3YIOTCS MPHU PEIICHUHM 337ad €CTECTBEHHO-HAy4YHOIO IMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpHEeHTHPOBATbCA B IIPOCTPAHCTBE MIPACT CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (opMa OTpaK€HUS OKPY’KaIOLIEro MHpa,
yCIIOBUE  YCIIEHIHOTO TMO3HAHUS M  aKTHUBHOIO  MpeoOpa3oBaHMsl  JEHCTBUTENIbHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHAET pa3Hble BUAbI Y4eOHOH U TPy 10BOM
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCcCHOHANIBHO Ba)KHBIX KauyecTB, MO3TOMY aKTyalbHa
3agada (GOpMHUPOBAHUS y OOYUaIOMIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS! KaK Pa3sHOBUIAHOCTU
00pa3HOTr0 MBIIIJIEHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B TMOJTIOTOBKE K MpPaKTHYECKON
JESTEIbHOCTH 110 MHOTHM HaIlPaBJICHUSIM.

Llenb ocBOeHMsI MporpaMMbl yueOHOTo Kypca «I'eomerpus» Ha 6a30BOM ypoBHE 00yUeHUs
— o0meo0Opa3zoBaresibHOE U OOLIEKYIbTYpHOE pPa3BUTHE OOYYarOLIMXCs uepe3 obecreueHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CUCTEMATHUYECKUX T'€OMETPUUYECKUX 3HAHUU U
JeicTBU, crienn(UUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEHITHOTO MPOIOJDKEHUST 00pa30BaHUs 1O
CHELUAIIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[IporpamMa mo reoMeTpur Ha 0a30BOM YpOBHE NpeAHA3HAYCHA JUIA OOYYaIOLIMXCS
CpeIHeH IIKOJbl, HE HCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPyAHEHUII HAa YpPOBHE OCHOBHOI'O



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYeCKUe YMEHHUs, CBA3aHHBIE CO CIEIU(PUKON reOMETPUN U HEOOXOAMMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh N€OMETPHUIO
Oosee riyOOKO, €Cli B JaIbHEHUIIEM BO3HUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
poecCuOHaNBHOM NeSTebHOCTH.

JlocTiokeHue 1esi OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIOTCS:

e (QopmupoBaHUE TMPEACTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOH KYJIBTYpHl H

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BaXHEHIIINX MaTeMaTUUYECKHX MOJEINSX, MO3BOJISIONINX OMUCHIBAaTh U U3y4aTh pa3HbIE
SBJICHUS OKPYKAIOIIET0 MUPa;

e (QopmupoBaHuE yMEHMs DPACIIO3HABATh HA 4YEPTEkKaX, MOJCNIAX U B pEaJbHOM MHUpPE
MHOTOTPaHHHUKU U TeJla BpalleHMUS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX H
TeNax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

® OBJAJICHHE AITOPUTMAMH PEIIEHUs OCHOBHBIX THUIIOB 3a7ay; (OPMUPOBAHHUE YMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pAacCyX JE€HHS B  XOJ€  pPELICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 3a/1a4 C MPAKTHUYECKUM COJIEPKaHUEM;

® Dpa3BUTHE MHTEJJIEKTYQJIbHBIX W  TBOPYECKMX CcHocoOHocTell — oOywaromumxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUH, KPUTHUYHOCTH MBIIUICHUS;

e (opMmupoBaHHe (PYHKIMOHAIBHOM TPaMOTHOCTH, PENICBAaHTHOM TE€OMETPUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYalUsIX W MpPH HM3YYCHUH APYTHX y4eOHBIX HPEIMETOB,
IPOSIBJIEHUS] 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (OpMyJIMpoBaTh HX Ha S3bIKE
FEOMETPUM M  CO3[aBaTh TIE€OMETPUYECKHE MOJEIHM, IPHUMEHATh OCBOEHHBIN
reOMETPUYECKU ammapaT JUIsl pelieHHs NpPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
MHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYEHHbIE PE3yIbTAThI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIOYEHHUE B KypC CTEPEOMETPUN
B HayaJle €ero u3yuYeHWs 3aJady, pellaeMblX Ha YPOBHE HWHTYUTHUBHOTO TIIO3HAHUS, U
omnpeneN€HHBIM 00pa30M OpraHM30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIIIEHUS, CTUMYJHUPYET NPOTEKaHWE WHTYUTHUBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMy U3yUEeHHUIO TIPEeIMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEAMETHO-NPAKTUYECKOU
JnesTeNIbHOCTH. Pa3BuTHE MNpOCTPaHCTBEHHBIX MPEACTAaBICHUM y ydwalmuxcs B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pPeIlleHus 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEpHpPOBaHUE MPOCTPAHCTBEHHbIMU oOpazamu. CoznaHue o0Opaza MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNU.

OcHoBHbBIE cojepxaTenbHble JuUHUM Kypca «['eomerpum» B 10-11 Kkjaccax:
«MHororpanHukn», «IIpsiMble U TIIIOCKOCTH B MpOCTpaHCTBE», «Tena BpameHus», «Bekropel u
KOOpJMHATHI B IPOCTPAHCTBEY». POPMUPOBAHUE JTOTUUECKUX YMEHUH pacpeesieTcsl HE TOIbKO



[0 COJACPKATeNIbHBIM JIMHHUSM, HO W MO ToaaM oOOydYeHHsl Ha YpPOBHE CpETHEro OOIIero
o0OpazoBaHusl.

Conepxanrie 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJQJICHUE TI'E€OMETPUYECKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COONIOJICHHEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATNCH B OOIIYI0 CHCTEMY I'€OMETPUYECKHX MPEICTABICHUA 00YyJaromxcs,
pactupsisi 1 yriayousis e€, 00pas3yst IpOYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoaAMTCS 2 yaca B Hegento B 10 knacce u 1 yac B Henento B 11
KJ1acce, BCEro 3a JBa roaa ooydenus - 102 yueOHBIX daca.
B 2023-2024 yue6HoM roxy B 10 kiacce 66 yacos.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHUS cTepeoMeTpuu. Touka, mpsimasi, IIOCKOCTh, TPOCTpaHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacriosnioxxeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapaJlIeIbHbIE U
CKpelmuBawpIuecss npsaMmsle. llapamnenbHOCTh MNPAMBIX M IIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; IMAPAIUIETBHOCTh TPEX NPSIMBIX; MNApauIeIbHOCTh
OpsIMOM M TJIOCKOCTH. YTJbl C COHAINPABICHHBIMH CTOPOHAMM; YTOJI MEXKIy HPSIMBIMU B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TockocTel. [IpocTeiiume npocTpaHCTBEHHbBIE (PUTYPHI HA TNIOCKOCTU: TETPadp,
KyO, apaJijieNienumnea; NoCTPOCHHE CEYCHUIA.

[lepneHAUKYIIPHOCTh TPSMONM M IJIOCKOCTH:  TMEPIEHIUKYJSPHBIE TMpsSMbIE B
IIPOCTPAHCTBE, NPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYJSAPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHEHANKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJ MEXAY NPSIMOM M IJIOCKOCTBIO; JBYTPaHHBIM YTOJI,
JIMHEHHBIN YroJl ABYTPaHHOrO yruia. IlepneHauKyissp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, pPAaccTOSHUE OT NPSIMON [0 IUIOCKOCTH, NpOeKuus (GUrypbl Ha IJIOCKOCTb.
[lepneHAMKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IIockocTel. Teopema
0 TPEX MEPIEHIUKYIIIPaX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOTrpaHHMKA, OCHOBHBIC DJJIEMEHTHI MHOTOTPAaHHUKA, BBITYKIbIE |
HEBBIITYKJIbIE MHOTOTPAaHHUKHU; pa3BEPTKa MHOrorpaHHuka. IIpu3ma: N-yrospHas npusma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MPU3MBIL.
[Tapannenenunen, nNpsAMOYroJIbHBIN NapajuieNienune] U ero coicrBa. [lupamuaa: N-yromapHas
nupamMuja, TPaHU M OCHOBAHHE TMHpaMUIbl, OOKOBas W TIOJHAs TOBEPXHOCTb MHPAMHUJIBL;
npaBUjbHAasl W YCEU€HHas MHUpaMUJa. OJIEMEHThl MNpu3Mbl W nOupamuiabl. I[IpaBuiibHBIE
MHOTOTPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMKJIa; MpaBUiIbHAas TPEyrojbHas MUpaMKaa U MpaBUIbHBIN TeTpasap; Kyo. [IpencraBnenne
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTajap, JoJeKa’aAp U ukocadap. CedeHus Opu3Mbl U
MUpaMU/IBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOM, IMIOCKOCTH.
DJIEeMEHThl CAMMETPHH B MUpAMUAAX, MapaJlieJenurneaax, NpaBuiIbHbBIX MHOTOTPAaHHHUKAX.

Brruucienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOi
MOBEPXHOCTU W TOJHOM MOBEPXHOCTU MPSMOM NPHU3MBbI, IUIONIAJb OCHOBAaHMM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIBHON NHUpaMuAbl, T€OpeMa O IJIom@aau yceu€HHoi nupamuabl. [lonsTHe 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOLMAIIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.

11 KJIACC

Tesa BpalieHus



[MunuHapuyeckas MOBEPXHOCTh, 00pa3ylolue UWIMHIPUYECKOH TOBEPXHOCTH, OCh
LWIMHpUUYECKOl noBepxHocTu. Llunmuap: ocHoBaHUS M OOKOBasi IOBEPXHOCTh, 0Opasyronias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 00pa3ylolIe KOHUYECKOW IMMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHME M BepIIMHA, OOpasyromas U OCh; IJIOLIAAb
OOKOBOM M TOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IUaMeTp; IUIOHIalb NMOBepXHOCTH cdepbl. B3aumuoe
pacrnosoxeHue cepsl U INIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; IIoIab chepbl.

N3o00pakenue e BpalieHus Ha IockocT. Pa3BépTka HuIuHIpa U KOHYyCa.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPalllEHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsust u3 He€. OO0bEM mummHIpa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXKIY IUIOMIAIIMU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEIN.

Ceuenust mwiMHIApa (MapauiebHO M TEPICHAUKYJSIPHO OCH), CEYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE YEpPe3 BEPILIUHY ), CEUECHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocty U B ipocTpancTBe. ClokeHne U BRIYUTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMH.
[IpssmoyronbHas cucrema KOOpauMHAT B mnpocTpaHcTtBe. Koopaunatsl BekTopa. Ilpocreiimue
3a7a4yd B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NpsSMBIMH M IUIOCKOCTAMU. KoOpauHATHO-BEKTOPHBIA METOJ NpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCA:

I'paxxnanckoe BocnuTanmue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOro OOILIECTBA, MPEJICTABICHHUEM O MaTeMaTUYECKMX OCHOBaX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHN, NpPOIEIyp TIpPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBaTh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMHU M Ha3HAYEHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAKEHUS K IPOILIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YECKOW WIKOJIbI, K HCIIOJIb30BAaHUIO 3THUX
JOCTH)KEHUH B IPyTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKM M JIEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyX AeHUH; BOCIPUMMYHBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pa3InyHbIX BHIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXKUM 3aHATUN M OTAbIXA, PEryisipHas Quandeckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LEHHOCTU TPYIO0JIIOOUS; MHTEPECOM K DPA3IUYHBIM
chepam mpodhecCHOHATBHON AEsITeNIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei mpodeccuu U peasn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHMUIO U
caM000pa3oBaHUI0 Ha MPOTSHDKEHWHM BCEW JKHU3HM, TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pElIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTHUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYpbl, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HAa COCTOSHUE NPUPOIHOW M COLHUAIBHON Cpeibl, OCO3HAaHUEM
JI00aMbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTalued Ha  I[pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN Ui pelIeHHs 3a/ad B 00JIaCTH OKPYXKAIOLIEH cpeibl, MIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOI'0 O3HAHMA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAaHHEM MaTeMaTHYecKOW HayKu Kak chepsl
YeJIOBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKM W MaTeMAaTUYECKOM KyJIbTYpOM KaK CpPEICTBOM ITO3HAHUSA
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIEATEIbHOCTD
WHAUBUYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPAMMEBI Y4eOHOTO TIpeaMeTa «MaTeMaTuKa»
XapaKTepU3yIOTCSl ~ OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OeliCBUAMY, — YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YyHarowuxcsa (0c8oeHue Memooo8 NO3HAHUSA OKPYICAowe20 Mupd,
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble Jioruueckue eiicTBUA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIy HOHSTUSIMH; (HOPMYIHpPOBATH OMPEICIICHUS MOHSITUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHHHMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHUIATeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIABIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpEAiaratb KPUTEPHH IJS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

® [POBOJUTH CAMOCTOSTEIILHO JOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPKIACHHUH (TIPSMBIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS U BBIBO/IBI;

e BBIOMpaTh CcrocoO pemieHuss y4eOHOH 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelIeHus, BEIOUpaTh HAHOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3soBble ucciienoBare/ibCKie 1eHCTBUSA:

® HCIOJNB30BaTh  BONPOCHI  KaK  WCCIENAOBAaTEIbCKUH  HHCTPYMEHT  TO3HAHHS,
dbopMyIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITENIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEIOBaHUE I10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4eCcKOro OOBEeKTa, SBJICHHS, IpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CaMOCTOSATENbHO (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJIBI 1O  pe3yjbTaTaMm
MPOBENEHHOTO HAOTIOJCHMSI, UCCIEA0BaHMUs, OIIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ unopmanmeii:

BBIABIIATH AeDUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUI OTBETa HA BOMPOC U
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B  pa3Iu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGPOPMAIMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0wmenne:

BOCHPUHHUMATh U (POPMYITMPOBATH CYXKJCHHS B COOTBETCTBUU C YCJIOBHSIMHU H IEISAMHU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTar;

B X0/1¢ 00CYKICHHUS 3a1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBI, IPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYXKACHUA C CYXIACHUAMU APYIrUX YYAaCTHHUKOB JOUajiora,
oOHapy’KUBaTh Pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH opme GpopMyIHpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NpPECTaBIIATh Pe3yJbTaThl PELICHUs 3a]lau, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € y4€TOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYaIbHON pPaOOTHI
MpU pelIeHWd YYeOHBIX 3a7ad; MPUHUMATH I1I€JIb COBMECTHOM JESTEIHHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensrtb BHABI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpoLEeCcC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYIIIOBBIX (popMax paboOThI (00CYKIeHUS, 0OMEH MHEHHI, «MO3TOBBIE
ITYPMBI» W HWHBIE); BBHINIOJHATh CBOK YacTh pabOThl W KOOPJAMHHPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4e€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT M0 KPUTEPHUIM, CHOPMYTMPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranusanus:

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33J]auH, BBIOUPATh CIIOCO0 pEeIIeHUs ¢ yUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apIyMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BIAJCTh HABBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToOB; BJaJeTh CrHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca W pe3ysibTaTa PEIICHUs MaTeMaTH4eCKON
3a/1a4i;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, MAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yjibTaTa LEIM M YCIOBUAM, OOBACHATH MPHUUYUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUN T€OMETPHUYECKHUX
3ajad.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M MNEPHEHIAUKYJISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaThb TOHATHUSMU: JBYTPaHHBIM Yroj, TpaHU JBYTPaHHOrO yria, pedpo
JBYTPAHHOIO yTJja; JIMHEHHBIA yroJl ABYTPaHHOI'O YIJIa; FpaycHas Mepa JByTpaHHOTO yrJa.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJBbIA M HEBBIMYKJbI MHOTOIpaHHUK,
3JIEMEHTbl MHOTOTPaHHUKA, TPABUIILHBI MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MMpPaMUAA; MPHU3Ma, MPSIMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIIUU
(BBIMYKJIBIE M HEBBINYKIblE MHOTOTPAHHUKHU; TPAaBHJIbHbIE MHOTOTPAaHHUKHU; MpsMble U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIEbI).

OnepupoBaTh NOHATUSAMH: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOIPaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIEJIOB.

CtpouTh ceueHUs] MHOTOIPAaHHHKOB METOAOM CJIEJ0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXJACHHE TEOMETPUYECKHMX BEJIMYMH 10 o0paslaM WId
IropuT™MaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUYECKUE METOJbl TMPHU PEUIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 3a7ad HA BBIUMCIEHHE PACCTOSHUN MEXIy ABYMs TOUKAMH, OT TOYKH 10
IPSIMOM, OT TOYKHU JI0 INIOCKOCTH, MEXY CKPEIIMBAIOIUMUCS TPSIMBIMHU.

Pemarp 3amaun Ha HaxXO0XJACHHE TEOMETPUYECKHMX BEJIMYMH 10 oOpaslaM WId
QIropuTMaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUECKHE METOJbl TMPHU PEUIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 3a/a4 Ha BBIYUCICHHE YTJIOB MEXAY CKPELIUMBAIOLIUMUCS NPSAMBIMH, MEXIY
IPSIMON M TIOCKOCTBIO, MEXAY TUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEN MHOTOTPaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npUMeHEeHHeM (OpMYJI; BBIUMCIATH COOTHOIIEHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IIEHTP, OChb M IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (HUrypax, MPEACTABICHHYIO Ha YepTEekKax U PUCYHKaX.

[lpuMeHsATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgararomux HECKOJIBKO IMaroB pCIICHHA, C€CJIW YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINEe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYCCKHUX 3a/1a.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYeHHbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATH PEATbHBIC CHTYaIllUH H
OPUMEHATh  M3YyYCHHbIE TOHATHS B  TPOIECCe IOMCKAa  PEHICHHS  MaTeMaTHYECKH
chopMyJIMpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIOJIb30BAHHEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAX0KICHHEM T€OMETPHUCCKIX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HWIMHpUYECKast TIOBEPXHOCTH, oOpazyroriue
[WIAHIPAYECKON TTOBEPXHOCTH; IMJIMHIP; KOHUYECKAsi TOBEPXHOCTH, 00pa3yIoNue KOHHIECKON
MIOBEPXHOCTH, KOHYC; CheprUIecKas TOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (IUIUHAP, KOHYC, cepa u map).

OOBSICHATH CIIOCOOBI MOTyUEHUs TEJl BpallleHUS.

KnaccuduiupoBars B3auMHOE pacmtoiokeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IapOBOIA CIIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOI CEKTOP.

Bbruncnsate 00BEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B c(epy M OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIYHCIsATE COOTHOIICHHUS] MEXAY IUIOMIAIIMUA TOBEPXHOCTEH M 00bEMaMU MOJO0OHBIX
TEIL

N300paxarh u3ydaemble (UTYPHI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATE (BEIHOCHBIE) MJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYD: BUJ
CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPALICHUS.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAITHIO O MPOCTPAHCTBEHHBIX
reOMeTpHUECKUX PUTYpax, MPeACTaBICHHYIO Ha YepTek,aX U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONTHATE TEHCTBUS CIIOKECHHSI BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOKEHHUS BEKTOPA
Ha YNCII0, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00JIJIafoT.

[TpuMeHsTh paBUIIO Mapaieienue/a.



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yroll MEXIy BEKTOPaMH, CKAISIPHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W IPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3aaBaTh TUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinme reoMeTpuuecKre 3a1a4d Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIFOPUTMaM, IPUMEHsSI U3BECTHBIC METOMBI NIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHBIE CPEICTBA M DJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[lpuBoUTH TPUMEpPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIOMyYeHHBbIC 3HAHHWS Ha MPAKTUKE: aHAIM3WPOBATh PEAbHBIC CHTYAIlUd U
OPUMEHATh  HM3YYCHHBIC TOHSTHUS B  MPOIECCe IOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMyYIHMPOBAHHOW TPOOIEMBI, MOICIUPOBATh PEATbHBIC CHTyallMd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEIU C HCIOJB30BAHUEM T'C€OMETPHUYECKUX TOHSITHUA U TEOPEM,
anmapara aJreOpsl; peniaTh MPaKTHICCKUE 3a1a9H, CBI3aHHBIC C HAXO0XKJICHHEM IeOMETPHYSCKHIX
BEJIMYKH.



TEMATHYECKOE INTAHUPOBAHME 10 KJIACC

KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (pPOBbHIE)

Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoThI padoThI

POUI http://resh.edu.ru/,
1 Brenenue B ctepeoMeTputo 10 OdunmanbHbIN calT
EI'Dhttp://www.ege.edu.ru/

POIII http://resh.edu.ru/,

HpHMHe H IINIOCKOCTH B ITPOCTPAHCTBC.

2 HapaJ'IJ'IeJ'ILHOCTb MMPpAMBIX U IIOCKOCTEH 12 ! O(1)I/II_IPI8.JILHLII>'I caT
EI'Dhttp://www.ege.edu.ru/
[l preH Ky IAPHOCTE IPAMBIX 1 PO http://resh.edu.ru/,
3 12 OdurmanbHbIN CalT

TUIOCKOCTEU EI'3http://www.ege.edu.ru/

POII http://resh.edu.ru/,
4 VYTriabl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 OdunmanbHbIi calT
EI'Dhttp://www.ege.edu.ru/

POUI http://resh.edu.ru/,

5 MHororpanHuku 11 1 Od¢unnanbHbIi cailT
EI'Dhttp://www.ege.edu.ru/

POUI http://resh.edu.ru/,

6 OOBEMBI MHOTOTPAaHHUKOB 8 1 OdunuanbHbIN calT
EI'Dhttp://www.ege.edu.ru/

POUI http://resh.edu.ru/,

7 [ToBTOpEeHME: ceueHusi, pacCTOSTHUS U YTIIbI 4 1 OdunumanpHbIi cailT

EI'Dhttp://www.ege.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 67 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHnoBaHue pa3jesioB U TeM ungpposbIie
Ne /i P Konrpoabnbie IIpakTHueckue (mpp )

NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsbl

Temna Bpamenus 12

OOBEMEBI TN 5

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHue, 06001eHNE, 7 1

cUcTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuyecTBO 4acosB

Ne Tema vooKa Hara JIeKTPOHHBbIE HU(POBHIE
n/n P Bceero Kontpoarubie  Ipakrnyeckue H3YyYeHHUs oOpa3oBaTe/ibHbIe pecypchl
padoTsI padoThI
OCHOBHbBIC TIOHSATHS CTEPEOMETPUHU: TOUKA, ITPSIMas,
IUIOCKOCTh, MPOCTpPaHCTBO. [IpaBuna n3o0pakeHus POIII http://resh.edu.ru/,

1 Ha PUCYHKaX: U300pa)KEHUS TIIOCKOCTEH, 1 04.09.2023  OdunuanbHBIN cailT
napajuIeNIbHBIX MPSAMbBIX (OTPE3KOB), CEPEIUHBI ET'Dhttp://www.ege.edu.ru/
oTpe3ka
IoHsATHS: TIEpECEKAIOIINECS TUTOCKOCTH, PO http://resh.edu.ru/,

2 1 07.09.2023  OdurmanbHbIA caiT
HIepeCeKaroIInuecs npsmMast U TIOCKOCTb. EI3http:/Awww.ege.edu.ru/
TToHsATHS: TIEpECEKAIOIINECS TUTOCKOCTH PO http://resh.edu.ru/,

3 ’ 1 11.09.2023  OduumanbHBIi caiT
nepeceKaroIuecs npsmasi U II0CKOCTh EI3http:/Awww.ege.edu.ru/
3HAKOMCTBO C MHOTOTpaHHUKaMHU, U300pakeHne POIII http://resh.edu.ru/,

4 MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha MPOCKIIMOHHBIX 1 14.09.2023 = OdunmansHbIA calT
gepTeKax ET'Dhttp://lwww.ege.edu.ru/
HavanbHble CBeIeHUs 0 KyOe U MUpaMuie, ux POLL http://resh.edu.ru/,

> pa3BépTku u Mozaenu. CedeHus MHOFOFpaH’HI/IKOB L 18.09.2023  Ouumanbuei caiir

ET"Dhttp://www.ege.edu.ru/
HavanbHbie CBeIcHUS 0 Ky0Oe U MUpaMujie, ux PO hitp://resh.edu.r/
0 pa3BEépTku u mozenu. CedeHus MHOTOFpaI;HHKOB L 21.09.2023  Ouumanbreii caiir
ETDhttp://www.ege.edu.ru/
[MTousiTHe 00 AKCHOMATHYECKOM TTOCTPOCHUN POII http://resh.edu.ru/,

7 CTEPEOMETPHU: aKCUOMBI CTEPEOMETPUHU U 1 25.09.2023  OdwurnuanbHbBIN cCaiT
CIIC/ICTBHSI U3 HUX ET'Dhttp://www.ege.edu.ru/

8 [TonsiTHE 00 aKCHOMATUYECKOM TOCTPOCHUU 1 28.09.2023 | PDII http://resh.edu.ru/,
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CTCPCOMETPHUUN: aKCUOMBI CTCPCOMCTPUU U
CJIICACTBHUA U3 HUX

OdunumanpHbIi caiiT
EI'Dhttp://www.ege.edu.ru/

[TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

POIII http://resh.edu.ru/,

9 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U 02.10.2023  OdunuanbHBINA CaliT
CJICZICTBUS U3 HUX EI'Dhttp://www.ege.edu.ru/
[TousTHE 006 AKCHOMATHYECKOM ITOCTPOCHHH PO http://resh.edu.ru/,

10 CTEPEOMETPHHU: aKCUOMBI CTEPEOMETPUHU U 05.10.2023  OdunmanbHBIN caiT
CIIC/ICTBHSI U3 HUX EI'Dhttp://www.ege.edu.ru/
B3aumHoe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: POIII http://resh.edu.ru/,

11 MIEPECEKAOIINECS, TapaIIEIbHbIE U 09.10.2023  OduuuanbHBIN callT
CKPCIIUBAIOIINECS MPSMbIE EI'Dhttp://www.ege.edu.ru/
[MapayienbHOCTD MPSIMBIX M TUIOCKOCTEH B PO http://resh.edu.ru/,

12 IIPOCTPAHCTBE: MMapalIeIbHbIE IPSIMbIC B 12.10.2023 = OdunuansHeIii calT
POCTPAHCTBE; MAPAIICILHOCTh TPEX MPSIMBIX EI'Dhttp://www.ege.edu.ru/
[MapaienbHOCTh MPSIMBIX M TUIOCKOCTEH B POII http://resh.edu.ru/,

13 npoctpancTie: [lapamienbHOCTh PSMON U 16.10.2023 = OdunmansHbIiA calT
IUIOCKOCTH EI'Dhttp://www.ege.edu.ru/

POUI http://resh.edu.ru/,
14 VYTrI1bl ¢ COHaMpPaBJICHHBIMUA CTOPOHAMHU 19.10.2023 = OdunmansHbIiA calT
EI'3http://www.ege.edu.ru/
POUI http://resh.edu.ru/,
15 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE 23.10.2023  O¢uumanbHeli cait
EI'Dhttp://www.ege.edu.ru/
26.10.2023 PDUI http://resh.edu.ru/,

16 VYron Mexay NpsiMbIMU B IPOCTPAHCTBE 1 OdunuanpHbIi cailT

yerBepTh  EIDhttp://www.ege.edu.ru/

17 [MapaymienbHOCTh MIIOCKOCTEN: Mapaslie/ibHbIe 09.11.2023 POII http://resh.edu.ru/,

IIJIOCKOCTH

OdunmanbHbINA calT
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http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

EI'Dhttp://www.ege.edu.ru/

PO http://resh.edu.ru/,

18 CBolicTBa napasuleIbHbIX IIOCKOCTEN 13.11.2023  O¢unmanbHbIiA caT
EI'Dhttp://www.ege.edu.ru/
I[Ipocreiimme NPOCTPaHCTBEHHbIE (PUTYPEI HA POIT http://resh.edu.ru/
19 IUTOCKOCTH: TE€TPadIp, KyO, mapasuie/ieume/t 16.11.2023  Opuumanbuei caiir
o EI'Dhttp://www.ege.edu.ru/
POUI http://resh.edu.ru/,
20 [locTpoenue ceuenuit 20.11.2023  OdunuanbHbIi caiT
ET'Ohttp://www.ege.edu.ru/
PO http://resh.edu.ru/,
21 [TocTpoenue ceuenumii 23.11.2023  OdwunuanbHbIN cCailT
ET'Ohttp://www.ege.edu.ru/
KourpoabHas pa6ora no teme "Ilpsimbie n PO http://resh.edu.ru/,

22 IJIOCKOCTH B npocTpancTie. [lapasieabHoCTh 27.11.2023  OdunmanbHeIiA caiiT
NPSIMBIX M IJI0CKOCTEH" EI'Dhttp://www.ege.edu.ru/
[NepreHIUKYIIPHOCTD MPSIMON M TIOCKOCTH: PLL htp://resh.edu.ru/,

23 THEPIIEHINKYJIAPHBIE PSIMbIE B IPOCTPAHCTBE 30.11.2023  Odmunaisusiii caiir

EI'Dhttp://www.ege.edu.ru/
[IpsiMble mapauienbHbIe U MEPICHANKYISIPHBIC K PLL htp://resh.edu.ru/,
24 OCKOCTI 04.12.2023  OdunuanbHBINA caliT
EI'Dhttp://www.ege.edu.ru/
[IpsiMble MapayienbHbIe U EPICHANKYISIPHBIE K PO http://resh.edu.ru/,

25 07.12.2023  OdunuanpHBINA caliT
HHOCKOCTH EI'Dhttp://www.ege.edu.ru/
[pu3HaK MEPICHIUKYISIPHOCTH MIPIMOI U POLL http://resh.edu.ru/,

26 11.12.2023  O¢dunmanbHbINA caiT

IIJIOCKOCTH

EI'3http://www.ege.edu.ru/
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[Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U

POIII http://resh.edu.ru/,

27 14.12.2023  OdunmanbHbIN calT
rurocrocTH EI'Dhttp://www.ege.edu.ru/
POUI http://resh.edu.ru/,
28 Teopema o IpsIMO¥ TEPIIEHANKYISIPHON TUIOCKOCTH 18.12.2023 = OdunmansHeIii calT
EI'Dhttp://www.ege.edu.ru/
POUI http://resh.edu.rul/,
29 Teopema 0 psiMOiA IEPIIEHIUKYIISIPHOM IITIOCKOCTH 21.12.2023  OdunuanbHbIN cailT
EI'Dhttp://www.ege.edu.ru/
POUI http://resh.edu.ru/,
30 TeopeMa o0 psIMOii EPIIEHAUKYIISIPHOM IITIOCKOCTH 25.12.2023  OdwunuanbHbIi caiT
EI'Dhttp://www.ege.edu.ru/
[leprieHquKyIIsIp ¥ HAKIOHHBIE: PACCTOSTHUE OT 28.12.2023 PDUI http://resh.edu.ru/,

31 TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT MPSIMOM 710 2 OdurmanbHbINA CalT
TUIOCKOCTH YeTBEPTh EI'3http://www.ege.edu.ru/
[MepnieHAUKYIISAp U HAKIIOHHBIC: PACCTOSIHUAE OT POII http://resh.edu.ru/,

32 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOH 10 11.01.2024  OdunmansHbIiA calT
TUIOCKOCTH EI'3http://www.ege.edu.ru/
[MepnieHAUKYIISAp U HAKIIOHHBIC: PACCTOSIHUE OT POII http://resh.edu.ru/,

33 TOYKH JIO ITJIOCKOCTH, PACCTOSTHAE OT MPSAMOM JI0 15.01.2024  OdunmansHbIiA calT
IUIOCKOCTH EI'Dhttp://www.ege.edu.ru/
[leprienAuKyYIsIp ¥ HAKJIOHHBIE: PACCTOSHUE OT PO http://resh.edu.ru/,

34 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 18.01.2024  OdunmansHeIi calT
IUIOCKOCTH EI'Dhttp://www.ege.edu.ru/
VIIibl B IPOCTPAHCTBE: YIOJI MEXKY MPSIMOU U PLL htp://resh.edu.ru/,

35 HOCKOCTEIO 22.01.2024  OdwunuanbHbIN caiT

EI'Dhttp://www.ege.edu.ru/

36 JIByrpaHHBIN yToJ1, TMHEHHBINH Yroi ABYTPAHHOTO 25.01.2024 PODIII http://resh.edu.ru/,
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yria

OdunumanpHbIi caiiT
EI'Dhttp://www.ege.edu.ru/

JIByrpaHHBIN yroJ1, JUHEHHBIN YTOJI JBYTPAaHHOIO

POIII http://resh.edu.ru/,

37 29.01.2024  OduumanbHbIA caiT
yria EI'Dhttp://www.ege.edu.ru/
[TepreHuKyISpPHOCTD IUIOCKOCTEN: IPU3HAK POIT http://resh.edu.ru/

38 . 01.02.2024  OdunmanbHBIA caiT
NEePICHANKYJIIPHOCTH BYX TUIOCKOCTEH EIDhttp:/Awww. ege.edu.ru/
[TepneHuKyIAPHOCTh INIOCKOCTEN: IPU3HAK PO http://resh.edu.u/,

39 NEPIEHINKYJIIPHOCTH JIBYX IJIOCKOCTEH 05.02.2024  Ouunanbisiii caiir

EI'Dhttp://www.ege.edu.ru/
[MeprieHANKYIIAPHOCTD IOCKOCTEN: TPU3HAK POLL http://resh.edu.ru/,
40 HEPIEHINKYJIIPHOCTH JIBYX IJIOCKOCTEH 08.02.2024  OQuunanbisiii caiir
ET'Ohttp://www.ege.edu.ru/
POUI http://resh.edu.rul/,
41 Teopema o TpEX nepneHAUKyIIpax 12.02.2024  O¢unmanbHBINA CaiT
EI'3http://www.ege.edu.ru/
POUI http://resh.edu.ru/,
42 Teopema o Tpéx nepneHAuKyIsIpax 15.02.2024  O¢unmanbHBINA CaiT
EI'3http://www.ege.edu.ru/
POUI http://resh.edu.ru/,
43 Teopema o Tpéx NepneHAuKyIIpax 19.02.2024  O¢unmanbHbINA caiT
EI'Dhttp://www.ege.edu.ru/
KonTtpoabHnas pabora no remam
"Heplp;enz(mcy.:ﬂpnocn NPSIMBIX U IJIOCKOCTEH" PLL htp://resh.edu.ru/,
44 1 "Vl MeXKAY NPSIMbIMH | IJI0OCKOCTAME"' 22.022024  Oduumanbiiii caiir
EI'Dhttp://www.ege.edu.ru/
45 [ToHsTHE MHOTOTPAHHUKA, OCHOBHBIE 3JICMEHTBI 26.02.2024 | PDOII http://resh.edu.ru/,
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MHOTI'OI'paHHHUKA, BBIITYKJIBIC U HCBBIITYKJIBIC
MHOI'OI'paHHUKH; pa3BépT1<a MHOI'OI'paHHHUKa

OdunumanpHbIi caiiT
EI'Dhttp://www.ege.edu.ru/

[Ipu3ma: n-yrosnpHas Ipu3Ma; rpaHd U OCHOBAHMS

POIII http://resh.edu.ru/,

46 MPU3MBI; TIpsIMasi ¥ HAKJIIOHHAS IPU3MBI; OOKOBast U 29.02.2024  OdwunuanbHbIN caiiT
MIOJTHASI TOBEPXHOCTH MPU3MBI EI'Dhttp://www.ege.edu.ru/
[Tapannenenumnes, IPIMOYTOIbLHBIHA PO http://resh.edu.ru/,

47 ’ . 04.03.2024  O¢uimanbHbI caiT
napaIe/ICIUIe,] ¥ €ro CBOMCTBA EIDhttp:/Awww. ege.edu.ru/
ccmomme st Sotonen o POLL hifpdresh.etu/

48 HoBe o . 07.03.2024  OdunmaIbHbIA caliT

PXHOCTh MTUPAMHU/IbI; TPABUIIbHAS U YCCUEHHAS EI3http:/fwww. ege.edu.ru/
nUpaMuIa
[TpaBUIBHBIE MHOFOFpaHHI/IKI/I: [TOHATHE POIII http://resh.edu.ru/
49 EpréllBI/IJ'IBHOFO MHOFOFpaH'HI/IKa, npaBUJIbHAS [IPHU3Ma 11.03.2024  Ocdpmumansieri caiit
paBUIIbHAS nnpaMHI{av, MpaBUIIbHAS TPEYTOIbHAs EI3http:/fwww. ege.edu.ru/
nMpaMuza U MPaBUIIbHBIN TETpasap; Kyo
IpezcraBieHre O MPaBUIBHBIX MHOTOIPAHHUKAX: PO http://resh.edu.ru/,
50 OKTAYI, 0AEKADID H HKOCAD 14.03.2023 = OdunmansHeIif calT
’ ' ET'3http://www.ege.edu.ru/
CummeTpus B HpOCTpaHCTBe.vCI/IMMeTpI/IS{ POIII http://resh.edu.ru/
51 ;Ziﬁgfibc}zwﬁ):fn’ HpAMOH, TITOCKOCTH. 18.03.2024  OdunmansHbIiA calT
PUH B IMPaMILIAX, EI'3http://www.ege.edu.ru/
napasuiesienuneaax, NpaBUIbHBIX MHOTOTPaHHHUKAX
BeluuciieHre 31eMEHTOB MHOTOTPaHHUKOB: pEOpa 21.03.2024 | PSLL http://resh.edu.ru/

52 ’ 3 OdurmansHbIi caiT
ARATORETH, yLIH yerBepTh = EI'Dhttp://www.ege.edu.ru/

53 [Tnomaar G0KOBOY MOBEPXHOCTHU U MOJTHON 01.04.2024 PO http://resh.edu.ru/,

IMMOBCPXHOCTHU HpﬂMOfI MMPU3MBI, IJIOIIalb

OdunuanpHbIi caiiT
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OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH
MPSMON MPU3MBI

EI'Dhttp://www.ege.edu.ru/

[Tnomans OOKOBOI MOBEPXHOCTH U TIOBEPXHOCTH

POIII http://resh.edu.ru/,

94 MpaBUJILHON MUPAMU/IBI, TEOPEMA O TUIOIIAIN 04.04.2024  OcdunmanpHBINA caliT
OOKOBOI TOBEPXHOCTH YCCUEHHON MHUPAMHU/IBI EI'Dhttp://www.ege.edu.ru/
KounTpoabnas paéora no reme PO http://resh.edu.ru/,

55 "Muororpanmuku" 08.04.2024  OdurmanbHBIA caiT

EI'Dhttp://www.ege.edu.ru/
POIII http://resh.edu.ru/,
56 [Toustue 06 00LEME 11.04.2024  OdunmanbHBIN calT
EI'Dhttp://www.ege.edu.ru/
PO http://resh.edu.ru/,
57 O0BEM TUpaMuIbI 15.04.2024  OdunmanbHBIN calT
EI'Dhttp://www.ege.edu.ru/
POII http://resh.edu.ru/,
58 O0BEM TUpamMuIbI 18.04.2024 = OdunmansHbIiA calT
EI'3http://www.ege.edu.ru/
POIII http://resh.edu.ru/,
59 O0BEM TUpamMuabI 22.04.2024  OdurnuanbHbBIN CalT
EI'3http://www.ege.edu.ru/
25.04.2024 | POBIUI http://resh.edu.ru/,
60 O0BEM TUpaMHUTBI OdunuanpHbIi caiiT
EI'Dhttp://www.ege.edu.ru/
27.04.2024  POBIUI http://resh.edu.ru/,
61 O0BEM npu3MBbI OdunuanbHbIN calT
EI'Dhttp://www.ege.edu.ru/
62 OGbén mpi3MEL 02.05.2024 | PDII http://resh.edu.ru/,

OdunmanbHbINA calT
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EI'Dhttp://www.ege.edu.ru/

06.05.2024  PDIII http://resh.edu.ru/,
63 O06BEM pu3MBbI 1 OdunmanbHbIi calT
ET'Dhttp://www.ege.edu.ru/
. 13.05.2024  PDIUI http://resh.edu.ru/,
KonTpoabHasi padora no teme "O0bémMbI - .
64 I R——— 1 OdurmanbHbIN calT
P EI'Dhttp://www.ege.edu.ru/
. 16.05.2024 | POUI http://resh.edu.ru/,
[ToBTOpeHue, 06001IeHNE cCTeMaTU3allis 3HAHUH. Y .
05 [TocTpoeHue ceueHuii B MHOTOTpaHHHUKE L OuuHabisiii caiir
P P EI'Dhttp://www.ege.edu.ru/
[ToBTOpeHue, 0606H16HI/If CHUCTEMaTH3aIlis 3HAHUM. 20.05.2024 PO hittp://resh.edu.ru/,
Brraucnenne pacCToOAHHUU: MCKAY ABYMS TOYKaMU, o o
66 . 1 OdunmanpHbIN caliT
OT TOYKH JI0 MPSMOM, OT TOUKH JI0 IJIOCKOCTH
2O TP ’ A ’ EI'Dhttp://www.ege.edu.ru/
MEXy CKPEIUBAIOLIIUMUCS TPSIMBIMU
23.05.2024  PDIII http://resh.edu.ru/,
67 HUTorosasi KOHTpPoOJILHAsSI padoTa 1 OdurmanbHbINi calT
EI'3http://www.ege.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 67
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11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, IuaMeTp;
IJIOMIA/Ib TIOBEPXHOCTHU Chepbl

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

BsanmHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans cheps

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKas mOBEepXHOCTb,
o0pa3yromue UIHHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N3o0pakenue muirHapa Ha TUIOCKOCTH.
PazsépTka unnunapa. Ceuenus

UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJIH TIePIICHAUKYJIISIPHON OCH IIMIIMHIPA)

Konnueckas moBepxXHOCTh, 00pa3yromme
KOHHUYECKOH IMOBEPXHOCTHU, OCb
BEpIIMHA KOHUYECKOW TTOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syroias 1 0Ch; IO, OOKOBOU H
IOJIHOM MOBEPXHOCTH
Yceu€HHbIi KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA K OOKOBas
MOBEPXHOCTh
N3006paxeHune KoHyca Ha MIOCKOCTH.
PasBépTka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, TTApAILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISAIICH
yepe3 BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOT'PaHHHKOB
MHororpaHHHK, ONMUCAaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O0bEM muIMHIpa, KOHYCa

15 O06BEéM mapa u riomazas chepb
[TonoOHEbIE TEeNa B MPOCTPAHCTBE.

16 CooTHOIICHUST MEXIY TUTOIIAISIMA
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

17 KonrtponsHas pabora o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenunena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJHHAT B
npocrpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAUMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluucnenue yrioB Mexly NpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIEHNU TEOMETPUYECKUX 3a7a4

KontponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600mEeHNEe U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUEe, 0600IICHNE 1

39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HToroBast KOHTpOJIBbHAS paboTa 1

34 [ToBTOpEHME, 06061H6HI:IG u 1
CUCTEMAaTHU3AIUs 3HAHHH

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

MaremaTuka: anredpa 1 Hayaja MaTeMaTH4eCKOTo aHanusa, reomerpus. ['eomerpus. 10-11
KJIACChI: YUeOHUK JIJIs1 00111e00pa30oBaTeIbHON OpraHu3aluu: 0a30BbIi U YIIIyOJICHHBIA YPOBHH/

JI.C.Atanacsan u ap. M.: [Ipocsemenue, 2021

METOANUYECKHUE MATEPUAJIBI U151 YYUTEJIA

I'eomerpus. [Toypounsie pa3padotku. 10—11 kmaccsl :yuebHoe nocodue /C. M. Caaksin, B. .

byty3oB. — M. : [Ipocsemenue, 2017

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Conep:xaHue Anpec

Oo0paszoBarenbublii  moptan  «Poccutickas | http://resh.edu.ru/

DIICKTPOHHASI LITKOJIA

bonbmmast  kommekums — nyOnukammid  mo | http://www.festival.1september/

METOJUKH IIPENOJaBaHUs BCEX IPEIMETOB
LIKOJIbHOW IPOTPaMMBbI

Matepuassl EI'D u I'HA

http://www.fipi.ru/

Odunmansusiii cait EI'D

http://www.ege.edu.ru/

Konneknust KHUT, BUACO-IEKIIUN, TOA00pKa
3aHUMAaTEeIbHBIX MaTEMAaTUYECKUX (DAKTOB.
HNudopmanius 06 onuMnuagax, HayqYHbIX
[IIKOJIaX 10 MaTeMaTuke. Meanareka

http://www.math.ru

Ypoku MmareMaTuKu

https://interneturok.ru/article/uroki-matematiki







