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IHHOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamma yuebHoro kypca «I'eomerpusi» 6a30BOro ypoBHs Juisi oOy4arormmxcs 10 —
11 xnaccoB pa3paborana Ha ocHoBe DefepanbHOrO rOCyIapCTBEHHOIO0 00pa30oBaTeNbHOTO CTaHIapTa
cpenHero ooéiiero o0pa3oBaHusl, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUMN, MPEABSBIIEMbIX K
MaTeMaTHYeCKOMY O00pa30BaHUIO, M TPAIUIUN poccuiickoro oOpa3oBaHus. Peanm3aiusi mporpamMmmbl
obecrieunBaeT OBIAJCHHE KIIOYCBBIMUA KOMIICTCHIIUSMH, COCTABJISIFOIIIMME OCHOBY IS CAMOPa3BUTHS
U HEIpPEephIBHOIO 00pa3oBaHUs, IIEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIUYHOCTHOTO U TO3HABATEIHHOTO
Pa3BUTHA JUYHOCTH 00YHAIOIIHXCSI.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca T€OMETpHH Ha YPOBHE CPEIHEro o0miero oopa3oBanus 00yclIoBlieHa
MPAKTUYECKONH 3HAYMMOCTBIO METAIPEJAMETHBIX M MPEAMETHBIX PE3yJbTaTOB OOYUYCHUS FCOMETPUU B
HANpaBICHUU  JIMYHOCTHOTO  pa3BUTHSA  oOywaromuxcs, (opmupoBanus  (yHKIHOHAIBHON
MaTeMaTHYeCKOM IPaMOTHOCTH, M3YUYEHMsI APYTUX yueOHBIX AUCUMIUIMH. PazButue y oOyuaroummxcs
NPAaBUIbHBIX TPEJCTABICHUH O CYIIHOCTH M TPOUCXOXKICHHUH TEOMETPUYCCKHX aOCTPaKIIHid,
COOTHOILICHUH PEAJbHOTO M UICATBHOT0, XapaKTepe OTPAKCHHUS MATEeMAaTUYCCKOW HAYKOHW SIBJICHUH U
IPOILIECCOB PEAIBHOIO MHpPA, MECTE T'€OMETPUU B CHUCTEME HAyK M pOJH MAaTeMaTHYECKOIO
MOJIETMPOBAaHUSl B HAyYHOM IIO3HAHMM U B IPaKTUKE CHOCOOCTBYeT (POPMUPOBAHUIO HAYUHOI'O
MHUPOBO33PCHHUS yYalllUXCs, a TaK)Ke KAuyeCTB MBIIUICHUS, HEOOXOAMMBIX Ui aJanTalud B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpust IBISETCS OJHUM M3 0Aa30BBIX MPEJAMETOB HA YPOBHE CpeAHEro obIero oopa3oBaHus,
TakK KakK oOecrieunBaeT BO3MOXHOCTH HU3YUYCHUA KaK AUCIHUITIINH eCTCCTBeHHO-Hay‘-IHOfI
HATPAaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbINUICHUE, (GOPMHUPYEMOE TPU M3YUYCHUU OOYYAIONIMMUCS MOHSITUHHBIX OCHOB
reoOMCTpUU U TTOCTPOCHUHU LETOYKH JIOTHYCCKUX YTBep)KI[eHI/Iﬁ B XO0AC PCIICHHA TCOMETPUUYCCKHUX
3aaa4, YMCHHUEC BbIJIBUTATb U OMPOBEPraTrb r’umoTE3bl HCIOCPECACTBEHHO HUCIIOJBL3YIOTCA MPHU PCIICHHUN
3a]]au €CTeCTBEHHO-HAYYHOTO [IUKJIa, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpPHEHTHPOBATHCSA B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCEX 00acTsIX
JeATeILHOCTH 4elioBeka. OpHeHTalMs YeloBeKa BO BPEMEHHM M TMPOCTPAHCTBE — HEOOXOAMMOE
YCJIOBUE €ro COLMAIBHOrO OBITHS, (OpMa OTPaKEHHS OKPYXKAIOMIEr0 MHpPA, YCIOBHE YCIEIIHOTO
MO3HAHUS W aKTUBHOTO TpeoOpa3oBaHUsS JeHCTBUTENLHOCTH. ONepupoBaHHE MPOCTPAHCTBEHHBIMHU
o0OpazaMu OOBEIAMHSET pa3Hble BHUJbI yU4eOHOW W TPYIOBOH NESATEIBHOCTH, SBJISCTCS OJHUM W3
poeCCHOHATILHO BAXKHBIX KAYeCTB, MOATOMY aKTyalbHa 3ajavya (pOpMHUPOBaHUS y OOYYArOIIUXCS
IMPOCTPAHCTBCHHOI'0O MBINIJICHUA KaK pPa3HOBUJIHOCTHU 06pa3H0ro MBINIJICHUSA — CYIECCTBECHHOI'O
KOMITOHCEHTA B IIOATI'OTOBKE K HpaKTH‘-IeCKOﬁ JACATCIIBHOCTH 11O MHOTYM HaIlpaBJICHUAM.

Ienb ocBoeHMs TporpamMMbl yuaeOHOTo Kypca «l'eomerpus» Ha 0a30BOM ypOBHE OOydYeHHS —
obmieoOpa3oBarebHOe H  OOIIEKYJIBTYPHOE pa3BUTHE OOYYarOMIMXCS 4epe3 oOecredeHue
BO3MOXXHOCTHU HpI/IO6peTeHI/Iﬂ U HCIOJb30BaHUA CHUCTEMATHYCCKHUX TI'€COMCTPHYCCKUX 3HaHUH H"
NeWCTBUH, cHenu(PUUHBIX TEOMETPHH, BO3MOXKHOCTH YCIEIIHOTO MPOJODKEHHUS 00pa3oBaHUsS TI0
CIICHUAJIBHOCTAM, HC CBA3AHHBIM C IMMPUKJIAAHBIM HCIIOJIb30BAHUCM I'COMCTPUMH.

[Tporpamma mo reoMeTpur Ha 0a30BOM YpPOBHE MpeIHA3HAYCHA Il OOYYaroIIUXCs CPEIHCH
IIKOJIbI, HE UCTIBITHIBABIINX 3HAYATENBHBIX 3aTPyTHECHHI HA YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHMUsI.
Takum o0Opazom, oOyuaromuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOHMTH OOIIME MAaTeMaTHYECKHE
YMCHUA, CBA3AHHBIC CO CHeI.[H(bPIKOﬁ reoMeTpun H HGO6XO,[[I/IMBI€ AJid )KU3HU B COBPCMCHHOM



obmectBe. Kpome 3TOr0, OHM WMEIOT BO3MOXKHOCTh M3YYHTh T€OMETpHUIO Oojiee TIIyOOKO, €Ciu B
JambHEMIIeM BO3HUKHET HEOOXOJMMOCTh B T'EOMETPHYECKHMX 3HAHUSAX B NPOPECCHOHATBHON
NESITEIbHOCTH.

JlocTukeHue 1eiar OCBOSHHsI MPOrpaMMbl 00ECIIEUNBAETCS PEIICHUEM COOTBETCTBYIOLIUX 3a/1a4.
[IpuopureTHpIMU 3a7auaMu OCBOeHHUs Kypca «l'eomerpum» Ha 6azoBoM ypoBHe B 10—11 kiaccax
SBJIIOTCSL:

e (opMHUpOBaHME MTPEICTABICHHUS O TEOMETPHH KaK YaCTH MUPOBOM KyJIbTYPHI M OCO3HAHUE €&

B3alMOCBSI3U C OKPY’KAIOLUM MUPOM;

e (opmupoBaHUE MpeACTaBICHHUS O MHOTOTPAaHHHKAX M TeJaX BpallleHUS KaK O BaKHEHUIINX
MaTEMaTUYECKUX MOJEINAX, IO3BOJSIOLIMX ONMCHIBaTh M M3y4yaTb pa3HbIE SIBICHUS
OKpYKaroIlIero MUupa,

e (opmupoBaHuMEe yMEHHS pacmo3HaBaTh Ha dYepTekax, MOJEISIX M B pPEATbHOM MHUPE
MHOTOTPaHHUKU U TeJla BPALICHUS;

e OBJaJIEHUE METOJaMH PELICHUS 3a]a4 Ha MOCTPOCHUS Ha U300paKEHUSIX MPOCTPAHCTBEHHBIX
uryp;

e (opMHUpOBaHHE YMEHHUsS ONEPHUPOBATH OCHOBHBIMU MOHATHUSMH O MHOTOTPAHHUKAX M TEIax
BpAIlICHUS U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJEHUE aJITOPUTMaMU pELIEHUs OCHOBHBIX THIIOB 3ajay; (OpMHpOBAHHE YMEHHUS
MIPOBOJUTH HECIIOKHbBIE TOKA3aTEIbHBIE PACCYKACHUS B XOJI€ PEUICHHS CTEPEOMETPUUECKUX
3aJ1a4 U 3aJ1a4 ¢ IPAKTUUECKUM COJIEPKAHUEM;

® Ppa3BUTHE MHTEIIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN 00yJarOIINXCsl, TO3HABATEIBHOM
aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KpUTUYHOCTU MBILLUICHHUS;

e (opmupoBaHME (YHKLIMOHAIBHOM TIPaMOTHOCTH, PpEJIEBAaHTHONW T'€OMETpUHU: yMEHUe
pacrno3HaBaTh MpPOSBIEHUS T€OMETPUUYECKUX MOHATHUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEAbHBIX JKM3HEHHBIX CHUTYyallUAX W TPU HU3YYCHHH JAPYTUX YYEeOHBIX MPEIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOpMYIUPOBATh UX Ha SI3bIKE FEOMETPUH U
CO3/1aBaTh F€OMETPUUECKHE MOJEIH, IPUMEHSATh OCBOEHHBIM F€OMETPUUECKUI ammapar Jyis
pelIeHns PaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH [1OJIyYECHHbIE
pE3yNbTaTHI.

OTnu4UTENbHOM OCOOEHHOCTHIO NPOTPaMMBbl SIBISETCA BKIIOYEHHE B KYpC CTEPEOMETPUU B
Hayajie ero M3y4eHHs 3a/ay, penlaeMblX Ha YPOBHE WHTYUTHBHOIO IMO3HAHUS, U ONPEAeTEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJA HUMH, UYTO CIIOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOT'O MBIIUIEHUS, CTUMYJINPYET NPOTEKaHUE MHTYUTHUBHBIX IIPOLECCOB, MOTUBUPYET K
JaJIbHENIIEMY U3Y4YEHHIO NTPEAMETA.

[Ipenmourenne oTHaércs  HArJIAJHO-KOHCTPYKTHBHOMY  METOJy OOy4eHMs, TO €cCTh
TEOpEeTUYECKHEe 3HAHUS MMEIT B CBOEH OCHOBE YYBCTBEHHOCTbh IPEAMETHO-IIPAKTHUECKOMN
JESATENBHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX IPEJICTABICHUNM Yy YYallUXCS B Kypce CTEPEOMETpUU
NPOBOJUTCS 3a CYET pelIeHMs 3aJady Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3aJady Ha
ONEpUpPOBAaHUE NPOCTPAaHCTBEHHBIMU oOpa3zamu. Co3gaHue o0paza MPOBOAMTCS C OMNOPOH Ha
HarJsiTHOCTh, @ ONEepUpOBaHHE 00pa3oM — B YCIIOBUSX OTBJIEYEHHS OT HArJSAHOCTH, MBICICHHOIO
M3MEHEHHUS €ro UCXOJAHOTO COJePKAHUSI.

OcHoBHbIE cozeprkaTenbHble TUHUH Kypcea «I'eomerpun» B 10—11 kiaccax: «MHOTOrpaHHUKNY,
«[IpsiMble ¥ TUIOCKOCTH B TIPOCTpaHCTBe», «Tema BpameHus», «BeKTOpbl M KOOpAWHATHI B
npocTpancTBe». @DopMHUpOBaHME  JIOTHYECKMX YMEHHI  pacmpeiensieTcsi He TOJIBKO IO
COJIEp>KaTENIbHBIM JIMHUSAM, HO U TI0 ToJjaM 00y4YeHHs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.



Copep:xanne 0O0pa3oBaHuUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaTaM OCBOEHHUs paboueit
IPOTrpaMMbl, paclpeneNéHHbIM IO ToAaM OOYy4YeHHS, CTPYKTYPHPOBAHO TaKHUM 00pa3oM, YTOOBI
OBJIAZICHUE T'€OMETPUUECKUMU IOHATUSAMHM M HAaBBIKAMU OCYLIECTBISJIOCH IIOCIIEOBATEIbHO U
MOCTYNATENIbHO, C COOI0OICHNEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIOYAIIUCH B
OOHIYI0 CHCTEMY F€OMETPHUUECKUX MPEICTaBICHHU 00yJarouXcs, paciupsis u yriryomnss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpum orBoauTtcsi 2 vaca B Henmento B 10 kimacce u 1 yac B Hepento B 11
KJIacce, BCEro 3a JiBa roja oOy4denus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCOMaTHYECKOM IIOCTPOEHHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3aumHoOe pacnosoeHue NpsAMBIX B IPOCTPAHCTBE: MIEPECEKAIOUINECs, TapaJIEIbHbIE U
cKpemuBampomuecss npsaMsle. llapamnenbHOCTs NpAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
NapaJulebHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSAMBIX; MAPaJUICIBHOCTD
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; YIOJl MEXIy HPAMBIMH B
npoctpancTBe.  IlapamienpHOCTH  IUIOCKOCTEH:  mapajuleNbHblE  IUIOCKOCTH;  CBOWMCTBA
napajuieNbHBIX IocKocTel. [IpocTeiimme mpocTpancTBEHHBIE (PUTYPBI HA MFIOCKOCTH: TETPAdIp,
KyO, apaieNienuIe]]; IOCTPOSHUE CeYCHUH.

[lepnieHOAUKYISIPHOCTh  NPSAMOM M IUIOCKOCTH: IEPIEHIUKYJIApHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapajuleIbHbIE M NEPIEHIUKYJSIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEePHNEHAUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISPHON
IUIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOW M IIOCKOCTBIO; JBYTPaHHBIM YIOJI,
JMHENHBIA yroa ABYyrpaHHOro yria. lleprneHaukyisp U HakJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIYypbl Ha IJIOCKOCTb.
IlepneHquKyIspHOCTD IUIOCKOCTEN: IPU3HAK NIEPIEHIUKYIISIPHOCTH ABYX IUIOoCcKocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHuororpanHuKu

[lonsAiTMe MHOrOrpaHHUKA, OCHOBHBIC JJIEMEHTBI MHOIOIPAaHHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHukKa. IIlpu3ma: N-yrospHas mpu3Ma; rpaHy
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAaKJIOHHAsl IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
ITapayenenunesn, NpsAMOYTOIbHBIN MapajulelenuIe] U ero ceoicrea. Ilupamuaa: n-yromapHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W MOJHAs IOBEPXHOCTb IMUPAMUJBI;
IpaBWIbHAasg M yceu€HHas MNHupaMuga. OJEMEHTbl MNpuU3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOI'PAHHUKH: TOHSATHE IPABUIBHOTO MHOI'OIPAHHHUKA; NMPABWIbHAS IPU3Ma W IpaBUIIbHAS
nUpaMu/a; NpaBUIbHAS TPEYToJibHAas MUPaMUa U MPaBUIIbHBINA TeTpasap; kyO. IlpeacraBnenue
O MpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus OpuU3Mbl U
MAPaMUBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NMPAMOM, IUIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMUJax, NapauleIenuneax, IpaBUIbHbBIX MHOTOTpaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTU
NpaBWIBHON NMUpaMuibl, TEOpeMa O IUIOIAAM yced€HHoM mnupamuabl. [lonstue o6 oOBEMe.
O06BEM nupamMusl, IPU3MBI.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXIY IUIOMAIAIMU TMOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpanieHus

[winHapuyeckas MOBEPXHOCTb, 00pa3yrollue IWINHAPUYECKOM IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yomas u
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.



Konnueckasi MmMoBepXHOCTb, 0Opa3yloline KOHWYECKOH IMOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW moBepxHOcTH. KoHyc: OcHOBaHME M BepuUIMHA, 0Opasymoolas MU OCh; IJIOLIAJb
OOKOBOW M NOJHON MOBEPXHOCTH. YCEU€HHbIN KOHYyC: 00pa3yrollue M BbICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUaMeTp; IJIOMIAAh IMOBEPXHOCTH cdeprl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTb K cdepe; mIomanb chepsl.

N300pakeHue Tes BpalleHHus Ha MJI0CKOCTU. Pa3BépTka MIMHApa U KOHYyCa.

KomOuHanuu Tten BpalieHWss U MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o0O0BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
IpSAMOYTOJIBHOTO Napajienenunena u ciueactsus u3 Heé. O0bEM LmmMHApa, KoHyca. O0bEM
nrapa ¥ riomasib cepsl.

[Tomo6Hble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMHU TIOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEIN.

Cevenuss uMaMHIpa (MApalIeIbHO U MEPHEeHAMKYJSIPHO OCH), CEYEHHMsS KOHyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE YEpPe3 BEPILIUHY ), CEUECHUS 11apa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha mnockocTy U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uuncio. PasnoxeHue BekTOopa MO TpEM HEKOMILIaHapHbIM BekTopam. IIpaBumio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMH.
IIpssmMoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. KoopaumHatel Bektopa. IIpocreiimne
3aJaud B KOOpIMHATaxX. Yroa Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Beruncnenue yrioB Mexay NPsMBIMH U IJIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOA NpU

pelIeHn T€OMETPUIECKUX 3a1a4.
INJIAHUPYEMBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3YIOTCH:

I'paxxnanckoe BocnuTanue:

Cc(OPMHUPOBAHHOCTBIO T'PAXJAHCKOW TMMO3UIMM OOydaromerocs Kak AakTHBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOro OOIIECTBA, MPEJICTABICHHEM O MaTEeMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, NpOIEayp TIpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEIHCTBOBATh C COLMAIBHBIMA HHCTUTYTaMHU B
COOTBETCTBUH € UX (QYHKIMSIMHU M Ha3HAUEHUEM.

IIarproTrHyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaXKIaHCKOW MIAEHTUYHOCTH, YBaXKEHUS K MPOIIOMY
U HACTOALIEMY pOCCHHCKONM MaTeMaTHKH, ILIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKMX MaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YeCKOM IIKOJIbI, K HCIOJIb30BAHUIO ITHX
JOCTHKEHUH B IPYTUX HAyKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMEM [JYXOBHBIX LIEHHOCTEM pOCCHICKOrOo Hapoaa; CHOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MOBEACHHUS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTUKEHUN HAyKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOWYHMBOTO OYIyIIEro.

JcTeTHYecKoe BOCIIUTAHHUe:



9CTCTHYCCKHUM OTHOUIICHUEM K MHUpYy, BKJIrO4asd 9CTCTUKY MaTEMAaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUH, PACCYXKIACHUH; BOCIPUHUMYHMBOCTHIO K
MaTeMaTHYeCKUM aCIeKTaM Pa3JInYHbIX BUI0B UCKYCCTBA.

du3nvecKoe BOCIUTAHME:

C(bOpMI/IpOBaHHOCTbIO YMCHUA NOPUMCHATb MATCMATHYCCKHUC 3HAHUSA B HMHTCPECAX
3I0pOBOr0 W 0Oe3omacHOro o0pasza KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryjspHas (usnueckas
aKTI/IBHOCTL); (1)I/I3I/I‘-IGCKOI‘O COBCPUICHCTBOBAHUSA, IIPHU 3aHATUAX CHOpTI/IBHO'O3I[OPOBHT€JIBHOI>1
JESTENIbHOCTBIO.

TpyaoBoe BociMTaHue:

TOTOBHOCTBIO K TPYyAYy, OCO3HAHHWEM LIEHHOCTU TPYJIOJIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam pohecCHOHATLHOW ACSITEFHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymymiei mpodeccun u peaan3oBeIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUIAHBI, TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaTHYecKoMy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PCIICHUHU ITPAKTHUYICCKUX 3a1a4 MaTeMaTHUYECKOHN HaITpaBJICHHOCTH.

IK0JIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KyJIbTYpbl, NMOHUMAHHUEM BIIUSHUS COLMAIBHO-
SKOHOMHMYECKUX TPOIECCOB Ha COCTOSHUE NPUPOJHOM W COLMAIBHOW CpeIbl, OCO3HAHHUEM
MIO0ATLHOTO — XapakTepa JOKOJOTHMYECKHX  MpoOJieM; OpUEHTAlMed Ha  MPUMCHCHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelIeHMsl 3a7ad B 00JIaCTU OKPY’KaloUIe cpelpl, IIIaHUPOBAaHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXHBIX MOCJIEICTBUHN JJIsI OKPYKAIOIIECH Cpeibl.

LleHHOCTH HAYYHOI0 MO3HAHHUA:

c(OpMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MPAaKTUKH, TOHUMAaHUEM MaTeMaTUYeCKON HayKu Kak cgepbl
YeJIOBEUECKOU JIEATEIIbHOCTH, ITAOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUSl LMBHIA3ALUY;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTHUKM M MAaTE€MaTU4YeCKOW KyJIbTypOW KakK CPeICTBOM IO3HAHUs
MHpa; TOTOBHOCTBIO OCYIIECTBJISATH TIPOCKTHYI0 M HCCJIEAOBATEIbCKYIO JIESITEIIbHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINPEJMETHBIE PE3YJIbTATBI

MerTanpeaMeTHBIE pe3yIbTaThl OCBOSHUS TPOrpaMMBbl Y4eOHOTO TpeaMmeTa « MaTemMaTnkay
XapaKTepU3YIOTCSl  OBNAJICHUEM  YHUBEPCAIGHBIMUA  HO3HABAMENbHbIMU  OCliCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCAIbHOIMU — De2YIAMUGHbIMU
oelicmseusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeust, obecnequsaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00y yaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuet).

ba3zoBble Jlornyeckue 1eMcTBUA:
® BBIBIATH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHI, OTHOIIEHUH MEXIY MOHATUSIMH; (HOPMYIHUPOBATH OMPEICIICHUS TOHSATHUI;
YCTaHABIIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(PHUKAIIMU, OCHOBAHUS ISl 00001IeHus
U CpaBHEHUS, KPUTEPUHU TIPOBOJAUMOTIO aHAIN3a;

® BOCIPHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEILHBIC U
OTpHULATeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOILINE; YCIOBHBIE,

® BBIBIATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JMAHHBIX, HAOMIOACHHUSIX W YTBEPXKICHUSX; MpEAaraTb KPUTEPUH JJIsi BBISBICHHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;



JiefaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSTEIBHO JOKA3aTeIbCTBA MATEMATHUCCKUX YTBEPKACHUH (IIPsSMBbIC
U OT TMPOTHUBHOTO), BBICTpAWBATh AaPryMEHTALUIO, MPUBOJAUTH NPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

BBIOMpPATh CMOCOO pelIeHus y4eOHOW 3ajaud (CpaBHHUBATh HECKOJIbKO BapHaHTOB
penieHus, BEIOMpaTh HanOoJIee MOIXOANIUN ¢ YIETOM CaMOCTOSITEIIBHO BBIJEICHHBIX
KPUTEPHUEB).

ba3oBble ucciaenoBareabcKHe AeiicTBHSA:

UCTOJIB30BaTh  BONPOCHI ~ KaK  HMCCIENOBATEIbCKUH  MHCTPYMEHT  TIO3HAHUS;
(dbopMyIHpOBaTH BOMPOCH, (PUKCHUPYIOIIME IPOTHBOPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE W JaHHOe, (OpPMUPOBATh THIIOTE3y, APTYMEHTHUPOBATh CBOIO MO3UIHIO,
MHEHHUE;

IPOBO/IUTH CaMOCTOSITENILHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIEAOBaHUE II0
YCTaHOBJICHHIO OCOOEHHOCTEHl MaTeMaTWd4eckoro oObeKTa, SBJICHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXAYy 00bEeKTaMU, SBICHUSIMHU, IIPOLIECCAMU;
CaMoCTOSITeNIbHO  (hOpMyITHpoBaTh O00OOIIEHMS ©  BBIBOJABI 10  pe3yJibTaTaMm
NPOBEIEHHOTO HAOIIIOCHHS, UCCIICAOBAaHMS, OLEHUBATH JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 000OIICHUI;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, @ TAKIKE BBIIBUTATh MTPEATIOIOKCHHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISBIIATH AeUIUTHI UHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIs OTBETa Ha BOMPOC U
JUISl pELLICHUS 3a]a4H;

BbIOMpaTh MHQOpPMAIMIO M3 HCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMaTU3UPOBaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHMUS;

CTPYKTypUpOBaThb HMH(OpPMalMIO, TNPEACTaBIATh €€ B  pa3Iu4HbIX (Qopmax,
WTIOCTPUPOBATH TpapUuecKH;

OLICHMBAaTh HAA&KHOCTh HMHQPOPMAIMM IO CaMOCTOSITENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE OeliCMEUsl, 00ecneuusarom cQopmMupo8aHHoCmsy
COYUATLHBIX HABBIKOG 00YUAIOUUXCSL.
OO0menue:

BOCIIPUHUMATh U (i)OpMy.]'II/IpOBaTB CYXKIACHUA B COOTBETCTBHUU C YCIIOBHAMHU U LECIAMU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M
IMUCBbMCHHBIX TCKCTAX, AaBaThb MOSACHCHHA 11O X0y PCHICHUSA 3aaa4i, KOMMCHTUPOBATDH
MOJTyYEHHBIN PE3yIIbTaT;

B X0JIe 00CYKJIEHHsI 33/1aBaTh BOMPOCHI 0 CYIIECTBY 00CYKAaeMOi TeMBbI, TPOOIEMBI,
pemaeMoil  3adaud, BBICKA3bIBaTh WJEU, HAIlEICHHbIE Ha T[OUCK pPElICHUs;
COTOCTABNISITH CBOU CYXKIEHUS C CYXICHHSIMH JIDYTUX YYaCTHUKOB JHAJIOTa,
00HapyXMBaTh Pa3InuUe U CXOACTBO MO3UIINIA; B KOPPEKTHON PopMe GpopMynnpoBaTh
pa3HOTJIACHS], CBOM BO3PAKCHHUS;

MNPCACTABJIATh PE3YJIbTAThI PCIICHUA 3a4a4r, SKCIICPUMCHTA, UCCICIOBAHNUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (pOopMaT BBICTYIUICHHUS ¢ Y4E€TOM 3aaad IMPE3CHTAIUN U
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBO:

MOHUMAaTh W HWCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYAIBHOW pabOTHI
Py  pelIeHHH YYeOHBIX 3a7ad; MPUHUMATHh IIeJIb COBMECTHOW JESATEIHHOCTH,



IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIBI PadoT,
JIOTOBAPUBATHCsI, OOCYXKJaTh TMPOIECC M pe3yibTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JIIOACH;

e y4YacTBOBAaTh B IPYyMIOBBIX opMax paboTel (00CykaeHUsI, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» W MHBIC); BBINOJHATH CBOI YacTb pPaOOThl W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMU YWICHAMHU KOMaH/Ibl; OLICHUBATh KAYeCTBO CBOETO BKJIAJa B OOIIMIA
IPOAYKT 110 KPUTEPUSAM, CHOPMYJIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHS.

3) Vuusepcanvuvie pecynamuesnsie oeticmeus, obecneuugaom opmMuposanue CMvlci08bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuszanus:

®  COCTaBJIATH IUIAH, aJITOPUTM PEIICHHS 3a]1a4, BHIOMpATh CI0cO0 pelIeHus ¢ yuéToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJaJeTh HaBbIKAMM I[103HABATENBbHON pe(ieKCuu Kak OCO3HAaHHUS COBEpPIIAEMbIX
JNEMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pe3yJbTaToOB; BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI Ipolecca U pe3yibTaTa PelIeHUs MaTeMaTH4ecKon
3a/a4uu;

® [PEIBUAETH TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTbH IPH PEIICHUH 3a/1a4M, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OmMOOK, BBISIBJICHHBIX TPYTHOCTEH;

e OIICHUBaTh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH TNPHUUYUHBI
JOCTIDKEHUSI WM HEIOCTHIKECHHUSI Pe3yJIbTaTOB JEATEILHOCTH, HAXOIHWTh OIIMOKY,
JlaBaTh OLIEHKY NMPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPsMasi, MIOCKOCTb.

[TpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIIEJCTBHUS M3 HUX TPU PEIICHHHA T€OMETPUIECKUX
3ajad.

OnepupoBaTh MOHATHSAMHU: MAPAJUIEIBHOCTh U TMEPHEHIAUKYJSPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugummpoBars B3anMHOE pacloIOKEeHHUE TPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TMOHATHAMHU: IBYTPaHHBIA yroj, TpaHW JABYTPAHHOTO Yyria, pedpo
JIBYTPAaHHOTO YTJIa; JIMHEHHBIN yroy ABYTpaHHOI'O yriia; rpagyCcHas Mepa JBYTpaHHOTO yIia.

OnepupoBaTh MOHSATHUSMHU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBIMYKJIBII MHOTOTPAaHHUK,
AIIEMEHTHI MHOTOTPaHHUKA, TPABHILHBI MHOTOTPAHHUK.

Pacmio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (ITMPaMUA; MPHU3Ma, MPSIMOYTOIHHBIN
napajuiesenumnes, Kyo).

KnaccugpummpoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUS IS KIaccU(pUKaUU
(BBIMTyKJIbIE W HEBBIMYKIbIE MHOTOTPAHHWKH; TPABUIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, NTapalieIenUuIe/Ibl).

OnepupoBaTh MOHATUSAMU: CEKYIIasi INIOCKOCTh, CEYeHHE MHOTOTPaHHUKOB.

OOBACHATH NPUHLUIIBI TOCTPOCHHUS CEUCHH, UCTIONIB3YSl METO/I CIIEIIOB.

CtpouTh ceueHUs] MHOTOTPAaHHUKOB METOAOM CJIEO0B, BBITOIHATH (BBIHOCHBIC) IJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHHU3Y.



Pemare 3amaun Ha HaxXOXKIACHHE TEOMETPUYECKUX BEIMYMH 1O oOpasmaMm Wid
QITOPUTMaM, TPUMEHsSS HM3BECTHBIC AHAINTHYECKUE METOIbI TPH PEIICHHH CTaHIapTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYHUCICHUE PACCTOSHHUH MEXIy IBYMsS TOYKAaMH, OT TOYKH JIO
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXTY CKPEIIUBAIOIIUMUCS TIPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKIACHHE TEOMETPUYCCKUX BEIMYMH IO 00pasmaM WiId
QITOPUTMaM, TPUMEHsSI HM3BECTHBIC AHAIUTUYCCKUE METOJbI TpPH PEUICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3aJ]]ad Ha BBIYMCICHHE YIJIOB MEXIY CKPCUIMBAFOIIUMUCS MPSIMBIMH, MEKIY
MPSIMOY U TIOCKOCTBEO, MEXTY TUIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Brerancnsate 00bEMBI U TIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MTUPAMHJIA) C
npUMEHeHHEeM (OPMYJI; BBIYHCISATH COOTHOIICHHUS MEXIy IUIOIAASMU TIOBEPXHOCTEH,
00BbEMaMu TIOOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh TOHITHSIMH: CHUMMETPUS B MPOCTPAHCTBE; IICHTP, OCh W ILIOCKOCTh
CUMMETPUU; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (DUTYpPaAx, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

[TpumensTh  reoMerpuueckue (aKThl JJIs  PEHICHUS CTEPEOMETPUYCCKHX — 3ajad,
MPEIITOJIATAOIINX HECKOJIBKO IIIaroB PEHICHUS, €CIIM YCJIOBUS IPUMEHEHUsS 3a/JaHbl B SIBHOU
dbopwme.

[TpuMeHsTh TPOCTEHIIME MPOTPAMMHBIC CPEICTBA W AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a1a4.

[TpuBOIUTE TpPUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMeHsTh TIONyYEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PealbHBIC CUTyaIlud U
NPUMEHSTh HM3yYCeHHBIC TIOHATHS B  TPOIECCE TOWCKAa PEIICHUS  MaTeMaTHYCCKU
c(hOpMYyJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATH PEATbHBIC CHUTYyaIllMd HA S3BIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJENU C WCIOIB30BAHWEM T'€OMETPUUYECKUX TOHSTUU U TEOpeM,
amnmapara anreOpsl; peniath NpakTHYecKue 3aauu, CBI3aHHbIE C HAX0XKJICHUEM FeOMETPHUECKHUX
BCJIMYMH.

11 KJIIACC

OnepupoBatb TIOHSITUSIMHU UWIHHpUYECKast MMOBEPXHOCTb, oOpazytoriue
[IUTHHIPAYECKON TTOBEPXHOCTH; IIMIIMH/IP; KOHWYECKask TIOBEPXHOCTh, 00pa3yroinue KOHUIeCKOH
MTOBEPXHOCTH, KOHYC; CheprUuecKas TOBEPXHOCTb.

PacnioznaBats Tena BpaiieHus (MUIUHAP, KOHYC, cepa U map).

OOBSICHATH CITOCOOBI MTOTyYEHUs TEJl BPaIllCHHUS.

KnaccudumupoBats B3auMHOE pactiofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: MAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CETMEHTA;
[IApOBOI CJIOM, OCHOBaHHUE MIAPOBOTO CIIOS, BBICOTA IAPOBOTO CIIOS; IAPOBOM CEKTOP.

Brerancnate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH TeN BpallleHUsl, TEOMETPUYECKUX Tl C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAaHHHK, BITUCAHHBIA B c()epy W OMHCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

BBIYucnaTh COOTHOIIECHUS MEXKIY IUIOMIAASMHU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
TEJL

N300pakaTh n3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BrInonHATE (BEIHOCHBIE) IJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYp: BHUJ
CBEpXy, COOKY, CHU3Y; CTPOHUTH CEUCHHSI T BPAILICHHUSI.



W3BriekaTh, MHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BhITIONHATE ACUCTBUS CIOXKEHHS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPA
Ha YUCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIaIafoT.

[TpuMeHSTH IPaBHIIO TTApAJLICIICITUIIC A,

OnepupoBaTh MOHATHSAMHU: JCKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOPAMH, CKaIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB U MPOU3BEICHHE BEKTOPA HA YMCIIO, YOI MEXIY BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (aKThl JJIsl  PEHICHUS CTEPEOMETPUYCCKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NMPUMEHCHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinme reoMeTpruuecKre 3a1a9d Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
MeTo/1a.

Pemrate 3agauum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WU aJIrOPUTMaM, IPUMEHSSI U3BECTHBIE METOMBI MIPH
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEIICTBA H JIICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[IpuBoauTE, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B TIpUpPOJE U IKHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHTYAIlUd U
OPUMEHSTh HM3yYEHHbIE TIOHATHS B  TMPOLECCe TMOWCKAa pElIeHHUs  MaTeMaTHYeCKH
chopMyIUpPOBaHHON MPOOIEMBI, MOJECIUPOBATh pealbHbIE CUTYallMd Ha SI3BIKE T€OMETPUU,
WCCJICZIOBATh TIOCTPOSHHBIC MOJEITH C UCIOJIB30BAHUEM T€OMETPUUYECKUX TIOHATHUH U TEOpeEM,
amnmapara ajreOpsl; peniath MPakKTHICCKUE 3a1a9H, CBI3aHHBIC ¢ HAXO0XKJICHHEM IeOMETPHYSCKHIX
BEJIMYKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabusie  IHpakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepHeHHI/IIiyJIﬂpHOCTL TPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMS, pACCTOSTHUSA U YTIIbI 4 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




IHOYPOYHOE IINTAHUPOBAHME
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOYKA,
npsiMasi, TNIOCKOCTb, TpocTpancTBo. [IpaBuna
M300pakeHUs Ha PUCYHKAX: H300paKCHUs
HJ’IOCKOCTCI;'I, napaajiCIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

Ilonstus: InEePeCCKaromurecs MmIOCKOCTH,
nepeCCKaromuecs nmpsamMasd u rjiIoCKOCTb

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IlonsTus: MEpCCCKAromMureCs MmI0CKOCTH,
nepeCeKaromuecsd mnmpsamMad u rjiIoCKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHNe MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKIIHOHHBIX YepTeKaxX

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
uX pa3BEépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
uX pa3BEépTku U Mojenu. CeueHus
MHOT'OI'PaHHHUKOB

http://window.edu.ru/

[TonsiTre 06 akCMOMaTUYECKOM ITOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

[TonsiTre 06 akCMOMaTUYECKOM ITOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

http://window.edu.ru/



http://window.edu.ru/
http://window.edu.ru/

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOECHUHU

9 CTEpPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U
CIICZICTBUS U3 HUX
[TonsATHE 06 aKCHOMAaTUYECKOM ITOCTPOEHUH

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U
CIIEICTBUS U3 HUX
B3anMHOe pacnonoxeHue npsMbIx B

11 MIPOCTPAHCTBE: MEepeceKarouecs,
napajJiesibHble U CKpEIMBaOLIMEcs IpsSMble
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: Mapajlie/IbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
IPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpancte: [lapanienbHOCTh NpsAMOil U
IJIOCKOCTH

14 VYTibl ¢ COHAINIPAaBICHHBIMH CTOPOHAMHU

15 Yroa Mexay NpsIMBIMHU B IIPOCTPAHCTBE

16 VYros Mexy NpsSMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTh IIOCKOCTEM:
napasJiesibHble TUIOCKOCTH

18 CBoiicTBa mapajyIeIbHBIX TUIOCKOCTEH

19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPBI HA htto:/Awindow.edu.ru/
IUIOCKOCTH: TETPasdp, Ky0, napasuienenumnes

20 [Toctpoenue ceveHwmin

21 IToctpoenue ceuennii
Kontponbras padota mo teme "lIpsmbie u

22 IUIOCKOCTH B mpocTpancTse. [lapannensHocTs
MPSIMBIX U IJIOCKOCTEN"

93 [lepneH MKy aIpHOCTD NMPSMOM U TNIOCKOCTH:

MEPIEHIUKYIISIPHBIE IIPSIMBIE B IPOCTPAHCTBE



http://window.edu.ru/

[Ipsimbie mapauiebHbIE U

24 MEPIEHIUKYIISIPHBIE K INIOCKOCTH

25 IIpsimble napasuieabHbIe U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

26 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3HaK NepneHMKyISIPHOCTH PSIMOU U
IIJIOCKOCTH

28 Teopema o IpsMOM NEePIECHANKYISIPHON
IJIOCKOCTH

29 Teopema 0 npsIMON NEpIIEHIUKYIIAPHOU
IJIOCKOCTH

30 Teopema o npsAMo# nepneHANKYIIIPHON
IJIOCKOCTH
[lepnieHIUKyISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IVIOCKOCTH
[lepnieHIuKyIsip ¥ HAKJIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM JI0 TJIIOCKOCTH
[lepnieHiuKyIsip ¥ HAKJIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT
MPSIMOM A0 MIIOCKOCTH
[lepnieHIUKyISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: Yroa MEXKAY IPSIMON
U TUIOCKOCTBIO

36 JIByTpaHHBIN yroJI, TMHEHHBIN yroil
JIBYTPaHHOTO yria

37 JIByTpaHHBIN yroJl, TMHEHHBIN Yroil

JIBYTPaHHOTO yria




38

[TeprieHAMKYIAPHOCTD MIOCKOCTEM: MTPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX INIOCKOCTEN

39

[leprnieH IUKYISPHOCTD IJIOCKOCTEHN: TPU3HAK
MEPIEeHIUKYIISIPHOCTH BYX IIOCKOCTEH

40

41
42

[TeprieHAMKYIIAPHOCTD MIOCKOCTEN: MPU3HAK
MEPIIEHANKYISIPHOCTHU JIBYX IJIOCKOCTEH

Teopema o Tpéx nepneHAUKYIIpax

Teopema 0 TpEX NEPHEHAUKYIISIPAX

https://resh.edu.ru/about

43

44

Teopema o Tpéx nepneHAUKYIIpax

KonTponbHas padboTa no remam
"[leprieHIUKYISAPHOCTD NPAMBIX U
mI0ckoCcTe" U "YTIbl MEXy IPSIMBIMU U
IUIOCKOCTSIMH"

45

IlousTue MHOI'OrpaHHHuKa, OCHOBHBIC
9JICMCHTBI MHOT'OI'PAaHHUKA, BBIITYKIIBIC U
HEBLIITYKJIBIC MHOT'OI'DAHHUKH, paSBépTKa
MHOI'OI'paHHHUKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHMS IPU3MBI; IPsIMasi ¥ HAKJIOHHAs
pU3MBbI; OOKOBas U MOJIHAS TTOBEPXHOCTh
IIPU3MBI

47

48

49

[Tapamtenenumnen, NpssMOYTrOJbHBIN
napajJieJIenuIe]] 1 ero CBOUCTBa

IIupamupa: N-yroiabHas NUpaMUIa, TPaHU U
OCHOBaHHWE MUPaMHM/JIbl; OOKOBAs U MOJTHAS
[IOBEPXHOCTh MIUPAMU/IbI; IPAaBUJIbHASA U
yCeu€HHas upaMuaa

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
MPAaBUIBHOTO MHOTOTPaHHUKA; TIPaBUIIbHAS
IpU3Ma U MpaBWIbHAS MUPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
MIpaBWIbHBIN TeTpa3p; KyO



https://resh.edu.ru/about

[IpencraBienue o npaBUIbHBIX

50 MHOTOTPaHHUKAX: OKTadP, HOACKAIP U 1
UKOCadIp.
CumMMeTpHsi B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, MIPSIMOM, TNIOCKOCTH.
51 DNeMEeHThl CAMMETPHH B TUPAMHIAX, 1
napajuieNienumne1ax, MpaBuIbHBIX
MHOTOTPaHHUKAX
59 Bf,qu/IcneHI/Ie 3JIEMEHTOB MHOT'OTPAHHUKOB: 1 https://resh.edu.ru/about
pEOpa, TuaroHau, yribl
[Inomanp 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MMOBEPXHOCTH MPSIMO TIPU3MBI, TUIOIIATH 1
OCHOBaHHH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTHU MPSIMON MPU3MBI
[Inomanp 60KOBOM OBEPXHOCTH U
54 MMOBEPXHOCTHU MPABWIILHOM MHUPAMUJIBI, 1
TeopeMa O TIONIau OOKOBON TTOBEPXHOCTH
YCEYEHHOU MUPAMUBI
55 KonTponbhas pabota no teme 1
"MHororpaHHuKu"
56 [TonsiTre 06 00bEMe 1
57 OO6BbEM upaMuIsl 1
58 O06BEM TUpaMuIbI 1
59 O06BEM TUpaMuIbI 1 https://resh.edu.ru/about
60 O0BEM TUpaMUIBI 1
61 OO0BEM TTPU3MBI 1
62 OOBEM TTPU3MBI 1
63 O0BEM npu3MBbI 1
64 Kontponbnas padota mo Teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
65 [ToBTOpEeHME, 0600IIEHNE CHCTeMAaTHU3AIIHS 1 https://resh.edu.ru/about



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

3HaHuil. [locTpoeHne ceueHui B
MHOT'OT'PpaHHUKC

[ToBTOpeHME, 0000IIEHNE CHCTEMAaTH3aIUs
3HaHUU. Beruucienue paccTOSHUN: MEXKIY
66 JIBYMSI TOYKaMH, OT TOYKH 70 MPSMOM, OT 1
TOYKH JI0 THTIOCKOCTH, MEXTY

CKPEIIHBAIOIIUMUCS TIPSIMBIMU

67 Hrorosas koHTpobHas paboTa 1 1

[ToBTOpEeHUE, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. BbIYKCIIEHNE YTII0B: MEXAY

68 CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEKITY 1
MPSIMOI U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,

YTJIIOB MEKAY IIJIOCKOCTAMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 )
11 KNACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
ara uudpoBbIe
Nenn/m  Tema ypoka Kontpoasnubie IIpakTnyeckue A bp
Bcero u3ydeHusi oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 Cdepa u map: ueHTp, paanyc, IuaMeTp; 1
IUIOIIAb TOBEPXHOCTH Cepsl
B3anmuoe pacnonoxkenne cepsl u
2 IJTIOCKOCTH; KacaTellbHas INIOCKOCTh K 1
cdepe; miomans chepsl
3 N3obpakenue cdepsl, mapa Ha 1
mockocT. CedeHus mapa
4 [Hunuaapudeckas MOBEPXHOCTb, 1

o0pa3yroue UIHHIPHIECKON




MMOBEPXHOCTHU, OCh LIWJIMHIPUIECKOMN
MMOBEPXHOCTHU

Hunuuap: ocHOBaHMS B OOKOBas
MMOBEPXHOCTh, 00pa3yroIIas 1 OCh;
IIomaas OOKOBOU M IOJHOM
MMOBEPXHOCTH

N300paxkeHre MUIMHAPA HA TIIOCKOCTH.
Pazpéprka nmmnapa. CeueHus

IUIUHIPA (TTIOCKOCTHIO, TapalISIbHOM
WJIU TIEPIICHAUKYJIIPHON OCH ITUITUHIPA)

Konnueckast noBepxHOCTh, 00pa3yloiume
KOHUYECKOU IMMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKOM OBEPXHOCTH

10

11

Konyc: ocHOBaHue u BepinHa,
oOpas3yrolias U 0Ch; IUIOIa (b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

VYceuéHHblil KoHyC: 00pasyrolue u
BBICOTA; OCHOBaHUs U OOKOBast
ITIOBEPXHOCTH

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MII0CKOCTHI0, MapaIeIbHON
OCHOBAHUIO, U INIOCKOCTBIO, TPOXOIAIIEH
yepes BEpIINHY)

KOM6I/IH8.I_II/I$I TCJI BpallICHUSA U
MHOT'OT'paHHUKOB

12

MHoOrorpaHHuK, OMMCaHHBIA OKOJIO
cdepsr; chepa, BIUCaHHAS B
MHOT'OTPaHHUK WIN B TEJIO BPALEHUS

13

14

TToustue 00 00bEMe. OCHOBHBIE
CBOIICTBA 00BEMOB TEN

O0BéM UIMHIIpa, KOHYyCa




15

O06bBEM mapa u wiomaask cheps

[Tomo6HbIE TeNa B MPOCTPAHCTBE.

16 COOTHOIICHUS MEXTy TUIOIIAISIMHU
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJT

17 KonrtponsHas padora no remam "Tena
Bpamenus" u "O0beMbl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CroxeHre 1 BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenne BekTopa 1o TpéM

21 HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena
Pemenne 3amad, CBSI3aHHBIX C

22 IIPUMEHEHUEM IIPaBWJI JEUCTBUM C
BEKTOpaMHU
[IpsiMoyroibHas ccTeMa KOOPMHAT B

23 npoctpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3a1a4n B KOOpIUHATAX

24 VYron mexay Bektopamu. CkansipHoe
MIPOU3BEICHNE BEKTOPOB

o5 Brranciienue yrioB MeX.y MpsIMBIME U
IUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METOI ITPU
peIIeHIH TEOMETPHUYECKUX 33124

97 KonrtponbHast pabora o Teme "BekTopbl
1 KOOpAMHATHI B IPOCTPaHCTBE"
[ToBTOpenme, 0600mEeHNE U

78 cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

29 [ToBTOpenue, 0600mEeHNE U

cucreMmaru3anus 3HaHui. OCHOBHEIE




¢burypsl, GakThl, TEOPEMBI Kypca
IIaHUMETPUHN

[ToBTOpeHME, 0000IIEHNE U

30 cUcTeEMaTH3anys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1

31 cucTeMaTu3alus 3HaHWK. 3agaun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1

39 cucrtemaTu3aius 3Hanuii. OCHOBHEIC 1
¢burypsl, hakTel, TEOPEMBI Kypca
CTEPEOMETPUH

33 HToroBast KOHTpOJIBbHAS paboTa 1

34 IToBTOpEeHME, 0000IIEHNE 1 1
cHUCTEMaTH3alMsl 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

I'eometpus 10-11xmnacc. A.B. [loropenos. Maremartuka: anredpa n Hayajga MaTeMaTHYECKOTO aHANIN3A,

reometpus. «IIpocBemerne»2020r

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

Poccuiickas snexTponHas mkoia - https://resh.edu.ru/subject/12/

bubmuoreka ITOK - https://lesson.academy-content.myschool.edu.ru/02.1/05






