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INOACHUTEJIbBHASA 3AIINCKA

['eomeTpus sBAsIETCS OAHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus, TaKk Kak 00ECIeurnBaeT
BO3MOXKHOCTh HW3yUY€HHS JHCIUILUIMH €CTeCTBEHHO-HAYYHOH HAMPaBICHHOCTH W NPEIMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockonbKy JOTHYecKoe MbIIICHHE, (OPMHUPYEMOE IIPU U3yUeHHH O0yYaIONIMMUCS MOHSATHHHBIX OCHOB F€OMETPUH, MIPU
JI0Ka3aTeIbCTBE TEOPEM U MOCTPOCHUU IETIOUKH JIOTHUECKUX YTBEPIKICHHUH MIPU PELICHUH T€OMETPUUECKUX 3a]1a4, YyMEHUE
BBIJIBUTATh U ONPOBEpPraTh TUIOTE3bl HEMOCPEICTBEHHO HCHOJB3YIOTCS IMPH PEIICHWH 33]ad €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTU (PM3NYECKUX 3a]1ad.

[lesb ocBOCHHS TpOTrpaMMbl yaeOHOTO Kypca «I eoMeTpus» Ha yriyOiIEHHOM ypOBHE — Pa3BUTHE WHIUBUIYAIBHBIX
criocoOHOCTE 00ydJaromMXcss MPU M3YYCHUU TEOMETPUU, KaK COCTABIIIOLIEH mpeaMmeTHo obnactu «MartemaTuka u
uHpOpMaTHKa» uyepe3 obecriedeHrne BO3MOXKHOCTH MPHOOpPETeHHs W UCIOJIb30BaHUS Oosiee TIyOOKHX TeOMETPHUYECKUX
3HAHUWA U JNEUCTBUM, CHEU(PUYHBIX T'€OMETPUHU, U HEOOXOJUMBIX Ul YCIEHIHOTO MPO(ECCHOHAIBHOIO 00pa3oBaHus,
CBSI3aHHOTO C MCIIOJIb30BAaHHEM MAaTEMAaTHKH.

[IpropuTeTHBIMH 3a/la4aMH Kypca F€OMETPUU Ha yTiayOJIEHHOM ypOBHE, PaCIIMPSIONIUMHI U YCHIMBAIOIIUMH KYypC
©a30BOr0 ypOBHS, ABISIOTCS:

pacimpeHue npeACcTaBIeHNs. O TEOMETPUN KaK YaCTH MUPOBOM KYJIbTYPbI M (JOPMHUPOBAHNE OCO3HAHMSI B3aUMOCBSI3U
TE€OMETPHUH C OKPYKAIOIITIM MUPOM;

dopMHUpOBaHHE TPENCTABICHUS O MPOCTPAHCTBEHHBIX (HUTypax Kak O BaXHEUIIMX MATEMATUYECKHX MOJEIIIX,
MO3BOJISIOIINX OMMCHIBATh U U3Y4aTh pa3HbIe SBICHHUS OKPY>KAIOLIEr0 MUpPA, 3HAHWE TIOHATHIHOTO armapara 1o paszieny
«CrepeomeTpus» yueOHOTO Kypca reOMETpHUH;

dopMupoBaHHEe YMEHHs BJIaJeTh OCHOBHBIMU IOHSTHUSMH O IPOCTPAHCTBEHHBIX (HUTypaX W WX OCHOBHBIMH
CBOWCTBAMH, 3HaHUE TeopeM, GOpMyJd U YMEHHE WX NPUMEHSITh, YMEHHUS [[OKa3blBaThb TEOPEMbl W HAXOIWThH
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

¢opMHupoBaHME yMEHHUS pACHO3HABaTh Ha YepTeXax, MOJAEISIX W B peaJbHOM MHMPE MHOTOTPAHHUKH U Tela
BpaIlEHHs, KOHCTPYUPOBATh T€OMETPUYECKIE MOJIEIH;

dopMHupoBaHHE TMOHMMAHUS  BO3MOXXHOCTH  aKCHOMATHYECKOTO  TIOCTPOCHHS  MaTEMaTHYECKUX  TEOpPHH,
(dopMHIpoBaHE TOHUMAHHS POJIH AKCHOMATUKH TPU TPOBEICHUH PACCYKICHHIA;



(opMUpOBaHHE YMEHMs BIIAJETh METOAAMM JIOKA3aTElIbCTB M AJITOPUTMOB pEIIECHUS, YMEHUS HX NPUMEHSATH,
IPOBOANUTH JIOKA3aTEJbHBbIE PACCYKIEHUS B XOJE PELICHUS CTEPEOMETPUUYECKUX 3aJad M 3aJad C IMPaKTUYECKUM
coJiepkaHueM, (pOpMHpPOBAHUE IPENCTABICHUS O HEOOXOIMMOCTH J0KA3aTEJbCTB MPU OOOCHOBAHUM MaTEMaTHUYECKHUX
YTBEPKJICHUI U POJIM AKCHOMATHUKH B IIPOBEJICHUN JEAYKTUBHBIX PACCYKIECHU;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00YyYarouuxcs, MO3HaBaTeIbHON
AKTUBHOCTH, UCCIIEOBATEIBCKUX YMEHUMN, KpHTUYHOCTU MBILIUIEHUS, UHTEPECa K U3yUEHUIO T€OMETPHH;

(opMupoBaHrue (PYHKIHOHAJIBHON TPAaMOTHOCTH, PEJIEBAHTHON T€OMETPUHU: YMEHMS PAacCllO3HABaTh IPOSBICHUS
reOMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEaNIbHBIX KU3HEHHBIX CUTYalUsX W MPU U3yUYEHUU APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCHMOCTEM M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS pEaNbHBIX CUTYallWH,
VICCJIEIOBAHUSI IOCTPOCHHBIX MOJIENEH, HHTEPIIPETAL[MH [OJyUYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEP/KATENbHBIMU JTMHUAMU yueOHOro Kypca «l'eomerpusi» B 10—-11 knaccax sBastores: «lIpsimble u
IUIOCKOCTH B IPOCTPaHCTBE», «MHororpaHHukn», «Tema Bpamenus», «BekTopsl M KOOpAMHATBI B IIPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO tpeboBaHuE «yMeETh ONEPUPOBATH MOHATUAMINY, PEJICBAaHTHHIMU T€OMETPHH Ha
yriay0néHHoM ypoBHE oOyueHus B 10—-11 kiaccax, OTHOCHTCS KO BCEM COJAEpXKaTEIbHBIM JIMHUSAM Y4eOHOro Kypca, a
(opMUPOBaHKE JIOTUYECKUX YMEHUI pACIIPENEIAETCS HE TOJIBKO MO COAEPKATEIbHBIM JIMHUAM, HO U 110 TO1aM O0yUYEeHHUSL.
Conepxanue oOpa3oBaHMsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTataM ocBoeHUst denepanbHON pabouelt porpaMmmsl,
pacnpeen€HHbIM 10 TofaM 00y4eHHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIBEHBIM
BOIpocaM oO0ydyaromuecs: oOpallaiuch HEOAHOKPaTHO. ODTO I03BOJIAET OPraHU30BaTh OBJAJEHUE TE€OMETPUYECKHMHU
MNOHATUSIMUA M HABBIKAMH TOCJIEJI0BATENbHO M MOCTYyNaTEeNbHO, C COOJIOJIEHUEM MPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE
3HAHUA BKJIKOYATh B OOIIYIO CHCTEMY I€OMETPUUECKHUX MPEACTABICHUN 00yUaromXcs, paciupsis U yrioyouss e€, oopasys
IIPOYHBIE MHO’KECTBEHHBIE CBA3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3aath ycioBus ans auddepeHuranud oO0ydeHus, TOCTPOSHUSI WHAMBUAYAIbHBIX OOpa30BaTENbHBIX MPOTPAMM,
oOecrnieunTh yriayO0aEHHOE N3yUEeHUE TEOMETPUH KaK COCTABIIAIOIIEH yueOHOro mpenamMera « MartemaThkay;

HOJrOTOBUTh OOYyYaroOIUXCsl K MPOJOJDKEHHMIO M3YyYEHUs MaTeMaTUKU ¢ y4€ToM BblOOpa Oynaymied npodeccuu,
oOecrnieunBasi MPEEMCTBEHHOCTh MEX/Ty OOIIKUM U MpodeCcCHOHATBHBIM 00pa30BaHUEM.



Ha uzyuenne yuebHOro Kypca «I'eomerpusi» Ha yriyonéHHoM ypoBHe oTBoauTCs 204 yaca: B 10 kimacce — 102 yaca
(3 yaca B Heneno), B 11 kimacce — 102 yaca (3 gaca B HEaEI0).

Peanu3zanusi BOCIUTATEILHOIO0 KOMIIOHEHTA HA YPOKAX reOMeTpUH

o (opmMupoBaHUE POCCUNUCKHUX TPAAUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U COIIMOKYJIBTYPHBIX [ICHHOCTEH, TTPOSIBIICHHE
MHTEpeca K IPOLIJIOMY U HACTOSIIEMY POCCUMCKOM MATEMATUKH, [IEHHOCTHBIM OTHOIIEHUEM K TOCTHKECHUAM
POCCHICKMX MAaTEMAaTUKOB U POCCHUMCKON MAaTeMaTUYE€CKOW IIKOJIbI, K UCIOJIb30BAHUIO ITUX JOCTUKEHUHN B IPYTUX
HayKax U MPUKIAIHBIX cepax;

e BOCIUTaHHE Yy yHaIMXCS JIOTUYECKOW KYJIbTYPbI MBILIJIEHUS], CTPOTOCTH U CTPOMHOCTH B YMO3AKJIFOUEHUSX;

¢ pacCIIMpPEHHE KPYro30opa y4alnuxcs U MOJHATHE KyJIbTYPHOTO YPOBHS MOCPEICTBOM COJIEPKAHUSI MATEMATHUECKUX
3a/1a4.

¢ CHPABEIIMBOCTH U YECTHOCTD.



COJEPKAHUE OBYUYEHUA
10 KJTIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHSATUSI CTEPEOMETpPUHU. TOouKa, MpsiMasi, MIOCKOCTh, MpOCTpaHCTBO. [loHsATHE 00 akcHMOMaTHUYECKOM
IIOCTPOECHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHHU U CIIEICTBUS U3 HUX.

B3anmHoe pacnosiokeHne NpsIMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TAPAILICIBHBIE U CKPELIUBAIOIIUECS NIPSMBIE.
[Ipu3Haku ckpemmBaromuxcs npsaMbIx. [[apannenbHOCTh NPSAMBIX U INIOCKOCTEW B IPOCTPAHCTBE: MapaJUICIbHBIE MPSIMBIE
B MPOCTPAHCTBE, NMAPALIEIIBHOCTh TPEX MPSIMBIX, NAPALIEIBHOCTh NPSIMOM M IUIOCKOCTH. llapamienbHoe U HEHTpaIbHOE
IpoeKTUpoBaHue, u3o0paxkenue Guryp. OCHOBHbIE CBOMCTBa MapalljIeIbHOTO MpoeKTHpoBaHus. M3o00paxenue ¢uryp B
[apajuleIbHOM TPOEKUMH. YTIbl C COHAIPABICHHBIMU CTOPOHAMH, YIOJ MEXKAY IMpPsAMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh TJIOCKOCTEN: MAapaJUIENbHbIE IUIOCKOCTH, CBOMCTBAa NapajUlelbHbIX IUIOckocTed. IIpocreitmme
IPOCTPAHCTBEHHBIE (PUTYPBI HA IJIOCKOCTH: TETPA3p, Napalieienune/1, IOCTPOSHUE CEUEHU .

[leprieHIUKYISIPHOCTD NMPSIMON U IJIOCKOCTHU: MEPIEHIUKYIJISIPHBIE MPSMbIE B IPOCTPAHCTBE, MPSMbIE MapaJICIbHbIE
U TIEPIICHAMKYJSPHBIE K IUIOCKOCTH, IPU3HAK NEPHEHAUKYISAPHOCTH IMPSAMOU M IUIOCKOCTH, TEOpEeMa O NPsIMOU
NEPHEHANKYJIIPHON IITOCKOCTH. OpPTOroHaNIbHOE MPOEKTUpOBAaHUE. [IepneHaNKyIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKH
70 TIJIOCKOCTH, PACCTOSIHME OT MpAMOM A0 IUIOCKOCTH, NPOEKIMUsS (UTYphl Ha IUIOCKOCTh. llepneHAuKyJIsIpHOCTh
TUIOCKOCTEM: MIPU3HAK MEPIICHAUKYIIPHOCTH JIBYX IJIOCKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

YTIabl B IPOCTPAHCTBE: YOI MEXKAY NPSIMOM M INIOCKOCTBIO, IBYTPAHHBIN YIOJI, IMHENHBIN YrOJI ABYTPAHHOTO YIJIA.
TpéxrpanHblii © MHOTOrpaHHble yriibl. CBOMCTBA IVIOCKUX YIVIOB MHOTOrpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCHHYCOB M CHHYCOB JJIsl TPEXTPAHHOIO yIJIA.

MHOrorpaHHuKu

Buabsl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. [Ipu3ma: n-yronpHas npu3Ma, OpsiMas U HAKJIOHHAs NPU3MBIL,
OOKOBasi M IOJHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunesn, NpsMOYrodbHBIA MapajieJenunes] U €ro CBOWCTBA.
Kparuaiimue myTu Ha MOBEpXHOCTHM MHOTrorpaHHuKa. Teopema Ounepa. I[IpoctpancrBeHHass Teopema [ludaropa.
[Tupamuia: n-yrojibHas mupaMu/ia, IpaBWIbHas U yced€HHas nmupamuabl. CBoHcTBa p€0ep U OOKOBBIX TPaHEH MpaBUILHOMN



nupamusl. [IpaBUIbHBIE MHOTOIDAaHHMKU: IpaBUJIbHAs MpU3Ma W IIpaBUJIbHAs NHPAMUJA, IIPaBUIIbHAS TPEYTOJIbHAS
NUpaMyuJa W HpaBWIbHBIN TeTpasap, KyO. llpencrtaBieHune o NpaBUIBHBIX MHOTOIPAHHUKAxX: OKTa’Jp, AOACKA’dIp U
UKOCadP.

Boruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, nuaroHanu, yribl. [lnomans O0KOBOI MOBEPXHOCTH M MOJTHOU
MOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIIA b OCHOBaHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MpsiMoil mpu3mbl. [lnomans
OOKOBOI1 MIOBEPXHOCTH U MOBEPXHOCTHU IPAaBUIILHOM MUPAMU/IbI, TEOPEMA O IJIOUIAIN YCEUEHHOW TUPAMMU/IBI.

CuMmMeTprs B NMPOCTPAHCTBE. DJIEMEHThI CUMMETPHM IPABUIIBHBIX MHOTIOIPAHHMKOB. CUMMETpHsS B NPaBUIBHOM
MHOI'OTPAaHHHKE: CHMMETPHS NapajulesIenunea, CAMMETPHS IPABUIIBHBIX IPU3M, CHMMETPHS ITPABUIIBHOW IIUPAMUJIBI.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOI'O BEKTOPAa, BEKTOPHI KOJUIMHEAPHBIE,
COHAIPABJICHHBIC U NIPOTUBOIIOJIOKHO HAIPABIICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOPAMU: CIIOKCHUE
Y BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ucio. CBONMCTBA CIIOKEHHsI BEKTOPOB.
CBolicTBa yMHOKEHHSI BEKTOpa Ha yucio. [loHsTHe KoMIUTaHapHbIe BEKTOPHI. [IpM3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenumena. TeopeMa O pas3IoKEHMM BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM BeKTOopam. IlpsmoyrosbHas
cucrtemMa KoopAauHat B npoctpaHcTBe. KoopamHatel BekTtopa. CBA3b MEXAY KOOPAMHATAMH BEKTOpA M KOOPAWHATAMH
TOYEK. YTOJI MKy BeKTopamMu. CKaIIpHOE NPOU3BEIECHUE BEKTOPOB.

MJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YUEBHOI'O KYPCA «TEOMETPUS» (YTJIYBJEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIMTAHHE:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMU 00YyYaIOUIErocs Kak akTUBHOIO M OTBETCTBEHHOTO WIEHA POCCUHCKOIO
oO0111ecTBa, MPEACTABICHUE O MAaTEMATUUYECKMX OCHOBAaX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYD, SBICHUMU, MPOIEAYP
TPaXIAHCKOTO OO0IIecTBa (BBIOOPHI, OMPOCHl U JNPYTO€), YMEHHE B3aMMOJIEHCTBOBATH C COIMAILHBIMA WHCTHUTYTAaMHU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

2) naTpuoOTHYECKOEe BOCIIMTAHHE:



c(hOpMUPOBAHHOCTh POCCUMCKON IPAKIAHCKOW UACHTUYHOCTH, YBOKEHUS K MPOIUIOMY U HACTOSIIEMY POCCUMCKOM
MaTE€MaTUKH, IIEHHOCTHOE OTHOUIEHUE K JOCTHXKEHHMSIM POCCHUMCKMX MAaTeMaTHKOB W POCCUMCKOM MaTeMaTH4eCcKOU
IIKOJIbI, UCTIOJIb30BaHKE 3TUX JOCTUKEHUHN B APYrUX HAyKax, TEXHOJIOTHUSAX, cPepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Haponaa, c(HOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO
MOBEJCHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHMM HayKH M JESITeIbHOCTHIO YUYEHOTO, OCO3HAHME
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OyAYIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUas 3CTETUKY MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad,
pEelIeHU, pacCyXAeHUM, BOCIPUUMUYUBOCTh K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BoCIMTAHME:

c(hOpMUPOBAHHOCTh YMEHUSI NMPUMEHATh MaTeMaTUYECKHME 3HAHMSI B MHTEpecax 370pOBOro u Oe3onacHoro obpasa
KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTaHWE, COATAHCHPOBAHHBIM PEXHUM 3aHATUUA U
OTHbIXa, peryispHas ¢u3nueckas aKTUBHOCTH), (U3MYECKOE COBEPIICHCTBOBAHUE TIPU 3aHSATUSX CIOPTUBHO-
037I0pPOBUTEIBHON JIEATETbHOCTBIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTh K TpPYZYy, OCO3HAaHUE IIEHHOCTH TPYIOJIOOMS, MHTEpeC K pa3iudHbiM cdepaM mnpodeccruoHambHOM
NeSATETLHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €€ TMPWIOKEHUSMU, YMEHUE COBEpIIATh OCO3HAHHBIN BBIOOP Oymyieit
npodeccu U peann30BBIBATH COOCTBEHHBIC >KU3HEHHBIC TUIAHBI, TOTOBHOCTh W CIIOCOOHOCTH K MAaTEMaTHYECKOMY
00pa3oBaHMI0 M CaMOOOpPa30BaHUIO HA MPOTSIKEHUU BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY YYAacCTHIO B PEIICHUH
MPaKTUYECKUX 3aJlay MaTeMaTHYeCKON HapaBJIEHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TTOHUMAHUE BIIUSHUS COIMATHLHO-YKOHOMUYECKUX IPOIIECCOB HA
COCTOSIHHE TIPUPOTHON U COIUATBHON CPENbl, OCO3HAHUE TJIOOATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OPUCHTAIIHS
Ha MIPUMEHEHUE MaTEeMAaTUYECKUX 3HAHUHU JUIsl pellieHus 3a7a4 B 00JIaCTH OKPY’KaIOIIEeH cpe/ibl, MIIaHUPOBAHUE MTOCTYTIKOB
Y OLICHKU UX BO3MOXXHBIX MOCIEACTBUMN I OKPY>KAIOUIEH Cpeibl;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:



c(hOpMUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKH, MOHMMAaHUE MAaTeMAaTHMYeCKOW HayKu Kak cdepbl 4YelOBEYECKOM MeATEIbHOCTH, 3TAaloOB €€ pa3BUTUSA U
3HAQYUMOCTH JIJISl PA3BUTHS LIMBUIIM3AIMH, OBJIAJICHUE SI3bIKOM MATEeMaTHUKU U MAaTEMaTUYECKON KyJIbTypOl Kak CpeJCTBOM
MO3HAHUSI MHpPA, TOTOBHOCTHh OCYIIECTBJISITh MPOEKTHYID M HCCIIEIOBATENIbCKYIO JEATEIbHOCTh WHAWBUYATBHO U B
rpymne.



METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

ba3oBble J10rnyeckue 1eicTBus:

BBISIBJSITh M XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKH MATEMAaTHYECKUX OOBEKTOB, MOHSATHI, OTHOIICHUN MEXKIY
NOHATUSAMH, (OPMYJIUPOBATH ONPEICICHUs TOHATHH, YCTaHABIMBATh CYIIECTBEHHBIM TMPHU3HAK KIacCU(pUKAINH,
OCHOBaHMS 1T 0000IICHUS M CPaBHEHUS, KPUTEPUH MTPOBOUMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIUPOBATh U TPEOOPA3OBBIBATL CYKICHUS: YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, CIUHUYHEIE,
YaCTHBIC U 00IIHE, YCIIOBHEIE;

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOpEUUsl B (aKTaxX, JAHHBIX, HAOIIOJCHUSIX U
YTBEPKACHUSIX, TIPEJIaraTh KPUTEPHUH TSI BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;

JenaTh BBIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHAYKTHBHBIX YMO3AKIIOUCHUH,
YMO3AKJIFOUYECHHUH 110 aHAJIOTUH;

POBOJNTH CAMOCTOATEIHHO JIOKA3aTebCTBA MATEMATHUECKUX YTBEPXKACHUNU (MIpsIMbIE W OT MPOTUBHOTO),
BBICTpAaUBAaTh apTyMEHTAIUIO, IPUBOIUTH IPUMEPHI K KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)K/ICHHUS U BBIBOJIBL,

BBIOMpaTh CHOCO0 pelieHus y4eOHOM 3ajiaun (CpaBHUBATh HECKOJIBKO BapHaHTOB peIICHUs, BHIOMpaTh HauboJjiee
MOIXO/ISIIIIANA ¢ YIETOM CaMOCTOSITENIEHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieroBarebCKue 1eHCTBUSA:

MCTIOJIb30BaTh BOMPOCHI KaK MCCIIEAOBATEIbCKUI HHCTPYMEHT MO3HAHMSI, (POPMYJIUPOBATH BOIPOCHI, (GUKCHUPYIOIIHE
NPOTUBOpEYHE, MPOoOJeMy, YCTaHAaBIMBaTh HCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3y, APTYMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITEIHPHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, HCCIEAOBAaHUE IO YCTAHOBIICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOTO 00BEKTA, SIBJICHUS, MPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00BEKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSITENILHO  (pOPMYJIUPOBaTh OOOOIIEHUS ¥ BBIBOABI 1O pe3yJbTaTaM MPOBEIEHHOTO HAOIIOJCHUS,
WCCJICIOBAHMSI, OIICHUBATH JOCTOBEPHOCTH MOTYUYEHHBIX PE3yIbTaTOB, BRIBOJOB M 0000IIEHNUH;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHSIX.



Pa6ora ¢ unpopmaunmeii:

BBISIBIISATH Je(ULIUTHI HTHGOPMALINH, TAHHBIX, HEOOXOAUMBIX /JI1 OTBETA HA BOIPOC U JJIs PEIICHUS 3a]a4H;

BbIOMpAaTh HMHGOPMALIMIO W3 HUCTOYHUMKOB PA3JIMYHBIX THUIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U
UHTEPIPETUPOBATH MHGOPMAIINIO PA3TMYHBIX BUIOB U (OPM MIPEICTABICHNUS,

CTPYKTYPUPOBATh HHPOPMAIIHIO, PECTABIATE €€ B Pa3IUYHBIX (JOpMax, MILTIOCTPUPOBAThH TpahUUIECKH;

OIICHUBATh HAAEKHOCTh MH(POPMAIIUU TIO CAMOCTOSITENBHO CHOPMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHMKaTHBHBbIE YHUBeEPCcAJbHbIE YueOHbIEe HeiCcTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJACHUS B COOTBETCTBHUU C YCIOBUSMH W LEIIMU OOIIEHHUS, SCHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M TMCBMEHHBIX TEKCTaX, /1aBaTh MOSCHCHUS 10 XOAY PEIICHUS 3aJ1auH,
KOMMEHTHPOBATH IOJy4YEHHBIN pE3yJIbTarT;

B XOJi¢ OOCYXIIEHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXmTaeMOil TEeMbI, MPOOJEMBbI, pEIIaeMon 3aaadd,
BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA MTOUCK PEIICHHSI, CONTOCTARIISTh CBOM CYXKIACHHS C CYXJICHHSAMH JPYTHX yYaCTHUKOB
nuaiora, oOHapy)KWBaTh pas3lIMYUue M CXOJACTBO IO3HMIIMH, B KOPPEKTHOH ¢dopme (GopMyIHpoBaTh pa3HOTIIACHS, CBOH
BO3PAXKCHUS;

HpeI[CTaBJ'IHTB pCSYJIBTaTBI peHIeHI/IH 3aaa4u, BKCHepI/IMeHTa, HCCICAOBaHUA, npoeKTa, CaMOCTOATCIIBHO BBI6I/IpaTB
dbopmat BBICTYIUICHHSI C YIETOM 3a/1a4 IPE3EHTAIIMN U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIE yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

COCTaBJIATh TUIAH, ITOPUTM PEIICHUS 3aJlayd, BRIOMPATh CHOCO0 pEemIeHUs C y4€TOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apIryMEHTUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJIEKT:

BJIAJICTh HABBIKAMU IIO3HABATEIHLHON pe(IIeKCMM KaK OCO3HAHWSA COBEPIIAEMBIX JEUCTBHUH ¥ MBICIHTEIBHBIX
IPOLECCOB, MX PEe3yJbTaTOB, BIAJETh CIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJS IMpolecca M pe3yjbTaTa pPElIeHUs
MaTeMaTUYEeCKOH 3aJ1auu;



NPEIBUIETH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEILIEHUH 33]]a4i, BHOCUTh KOPPEKTUBBI B ACATEIbHOCTh Ha
OCHOBE HOBBIX 00CTOSITE€ILCTB, JAHHBIX, HAWJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LENU M YCIOBUAM, OOBSACHATH MPUUYUHBI JTOCTHIKEHUS HIIM HEJOCTHXKEHUS
pe3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLUINOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSIT€IbHOCTD:

NOHUMAaTh U UCHOJB30BATh MPEUMYIIECTBA KOMAaHAHOW U MHAWBUAYAIbHON pabOTHl IpU PEUIeHUH y4eOHBIX 3ajad,
NPUHUMATh 11€Jb COBMECTHOH JeSATENbHOCTH, IUIAHHUPOBATh OPraHM3ALMI0 COBMECTHOW palOoThl, pacrlpenemsTb BHIbI
paboT, JOroBapuBaThLCS, 00CYKAATh MPOIIECC B PE3yabTaT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (00CykneHus, OOMEH MHEHUH, «MO3TOBbI€ IITYpPMb» U HHBIE),
BBITIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JICHCTBUS C IPYTMMH WICHaMU KOMaH/bI, OLCHUBATh KaueCTBO
CBOETO BKJIa/Ia B OOIIMI MPOIYKT MO0 KPUTEPUAM, CPOPMYIMPOBAHHBIM YHACTHUKAMU B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayquTCs:

CBOOOZHO OMNEpUPOBATH OCHOBHBIMU TOHSATUSIMH CTEPEOMETPUM TMPHU PEIICHWH 3aJad U TPOBEICHUU
MaTeMaTHYECKUX PaCCyKICHH;

IPUMEHSTh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX IPU PEIICHUH T€OMETPUYECKHUX 3a7ay;
KJIaccu(UIUpoBaTh B3aMMHOE PACIIONIOKEHHUE MPSIMBIX B IMPOCTPAHCTBE, IJIOCKOCTEW B MPOCTPAHCTBE, MPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATh MOHATUSMH, CBSI3aHHBIMH C yTJaMH B MPOCTPAHCTBE: MEXKAY IPSIMBIMU B MPOCTPAHCTBE,
MEXKy IPSIMOM U IIJIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBA3aHHBIMUA C MHOTOT DPAHHUKAMU;

CBOOOJTHO ~ pacro3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (IpU3Ma, MUPaMUAA, MPSMOYTOJbHBIN
napajuienenumnesn, Kyo);

KJIACCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOUpAsi OCHOBAHUS IJIsl KJIacCU(PUKAIIY;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C CEYEHHEM MHOTOIPAaHHUKOB TIOCKOCTHIO;



BBITIOJIHATH MapajiebHOE, LIEHTPAIbHOE U OPTOrOHAJIBHOE MPOEKTUPOBaHUE (UTYp HA TUIOCKOCTb, BBIMOJIHATH
n3o0paxkeHust GUryp Ha IIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEkKU U3
PUCYHKOB IIPOCTBHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpu3Ma, MNHpaMUAa), TE€OMETPUUYECKHUX Tel C
npuMeHeHueM popmy;

CBOOOJITHO ONEPUPOBATH MOHATHSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCh U TUIOCKOCTh CUMMETPHUH, LEHTD,
0Cb U IJIOCKOCTh CHMMETPHUH (PUTYPHI;

CBOOOHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOPAaM U KOOPAMHATAM B IPOCTPAHCTBE;

BBITIOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pemaTh 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOILIEHWH M HAXOXKJEHHWE T€OMETPUYECKHX BEJIMYUH,
NPUMEHSISE M3BECTHBIE METOJbl NPHU PEIICeHUMH MAaTEeMAaTHYECKHUX 3a/au IOBBIIIEHHOTO W BBICOKOTO YpPOBHS
CJI0KHOCTH;

OPUMEHATh MPOCTEUIINE MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI MPU PEIICHUU
CTEPEOMETPUYECKHUX 3371y,

U3BJIEKaTh, MPEOOpPA30BBIBATH W HMHTEPIPETUPOBATH HH(POPMALMIO O MPOCTPAHCTBEHHBIX TIE€OMETPUUECKUX
durypax, npeJcTaBjICHHYIO Ha YepTeKax U PUCYHKAX;

NPUMEHATH MOJyYEHHBIE 3HAHWS Ha MPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATh pPEalIbHbIE CUTYallUH, MPUMEHSTH
U3y4YCHHbIE TOHATUS B IMIPOLIECCE€ TIOMCKA pEHIeHHs] MaTeMaTU4ecKd CQHOpMYIMPOBAHHON MPOOIEMBI,
MOJICJIMPOBATh PealibHbIE CUTYallMU HA SI3bIKE T€OMETPHUH, UCCIIEI0BATh MOCTPOCHHBIE MOJIEH C UCIIOJIb30BAHUEM
Ir€OMETPUYECKUX TIOHITHM U Teopem, ammapara ajareOpbl, peniaTh MNPAKTHUYECKUE 3a7auyd, CBSI3aHHBIE C
HAXO0XJIEHUEM T€OMETPUYECKUX BEJINYHH;

UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHs T'€OMETPUU KaK COCTaBHOW 4acTH (yHIaMEHTa Pa3BUTHUS
TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudposrie)
n/n NPOrpaMMbl Bcero Kontpoasubt TpakTieckne o0pa3oBaTe/bHbIE
e padoThbl padoThI pecypesI
1 BBeneHune B crepeoMeTpurio 23 1
) B3auMmHoOe pacnonoxeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCT NPSAMBIX U IIJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 [TeprieHIUKYISPHOCTD MPSIMBIX U )5
IUIOCKOCTEHN B POCTPAHCTBE
VYrael 1 pacCTOsTHUS 16 1
6 MHororpanHuku 7 1
7 Bexkrtopsl B IpocTpaHcTBe 12
g HOBTOPCHI/IC, 000011IeHNE U CUCTEMATU3ALHS 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




INOYPOYHOE IIVIAHUPOBAHUE
ID 5353259 10b KJTACC AijinnnoBa Enena I'eoprueBHa

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTposabHbie

Bcero
padoTsbI

IIpakTnyeckue
padoTsbI

JlaTa
H3YYeHH
|

DJIeKTPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PecypChbl

OcHoBHbIE TIpaBUIIa
n300pakeHNs Ha PUCYHKE
TUIOCKOCTH, MapajuiebHBIX
IPSIMBIX (OTPE3KOB), CEPEIHHBI
OTpe3Ka

03.09

http://mathege.ru

IlonsATHA cTEpEeOMETPUN: TOUKA,
npsiMasi, INIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBujia U300paKeHUS HA
PHUCYHKE IIJIOCKOCTH,
MapajuIeNbHbIX IPSIMbIX
(OTpe3KOoB), cepeIMHBI OTpPE3Ka

05.09

http://www.fipi.ru/

[TonsTusA: mepecexaronuecs
IJIOCKOCTH, TEPECEKAIOLTUECS
npsiMasi ¥ MI0CKOCTh;
MOJIyIPOCTPAHCTBO

06.09

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

[TonsTusA: mepecekaronmecs
IJIOCKOCTH, TEPECEKAIOLTUECS
npsiMasi ¥ MI0CKOCTh;
MOJIyIPOCTPAHCTBO

10.09

http://statgrad.mioo.ru/

MHororpaHHiuKH, H300pakeHHE
MPOCTEUIIINX

12.09

http://mathege.ru




MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOINUX O0OHEKTOB

MHororpaHHuKH, H300paKeHHE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOINUX O0HEKTOB

13.09

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

AKCHOMBI CTEPEOMETPUH U
MIepBBIE CJIECTBUS U3 HUX

17.09

http://mathege.ru

AKCHOMBI CTEPEOMETPUH U
MIepBBIE CIECTBUS U3 HUX

19.09

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

AKCHOMBI CTEPEOMETPUHN U
MIepBbIE CIEICTBUS U3 HUX.
CriocoOblI 3a/1aHus TPSIMBIX U
IJTOCKOCTEH B MTPOCTPAHCTBE.
O06o03Ha4YeHUs TPSAMBIX U
IIJIOCKOCTEN

20.09

http://www.fipi.ru/

10

N3o0pakeHune ceueHnit
MUpaMHIbl, Ky0a U IPU3MBIL,
KOTOPBIE TPOXOASAT Yepe3 Ux
pEbpa. N3o0pakenue
IIepeceyeHus! MOTyUYEHHBIX
IJI0CKOCTEN. PackpammBanue
MMOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAaMU

24.09

http://statgrad.mioo.ru/

11

N3o0paxenune cedeHmit
MUpPaMUIbl, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pé6pa. NzobpaxeHue

26.09

http://pemyers.pd




[IepeCeYCHUs IOy YCHHBIX
IJI0CKOCTEN. PackpammuBanue
MMOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

12

N3o0paxeHune cedeHmit
MUpPaMUIbl, KyOa U IPU3MBI,
KOTOPBIE MTPOXOASAT Uepe3 Uux
pEbpa. N3o0pakenue
nepeceyeHus Moay4eHHBIX
IJI0CKOCTeH. PackpainBanue
MOCTPOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU

27.09

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

13

N3o0pakeHune ceueHuit
MUpaMHJIbl, Ky0a U IPU3MBIL,
KOTOPBIE TPOXOASAT Yepe3 Ux
pé6pa. NzobpaxkeHue
IepeceyeHus! MOTyUYEHHBIX
IJI0CKOCTEN. PackpammBanue
MMOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAaMU

01.10

http://mathege.ru

14

Meron cnenoB 1 OCTPOEHUs
CEUYCHUI

03.10

http://pemyers.pd

15

Merton cnenoB 11l HOCTPOCHUS
ceuenuid. CBoicTBa
[IEpECECYCHUN IPSIMBIX U
IJIOCKOCTEM

01.10

16

Merton cienoB Uit IOCTPOCHUS
ceueHuii. CBoMCTBa
[IepECCYCHUN IPSIMBIX U

08.10

http://mathege.ru




IJIOCKOCTEN

17

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
ToukaM Ha p&opax. Co3nanue
BBIHOCHBIX ‘IepTe)KGI\/'I U 3aI11UCh
raroB MOCTPOCHUA

10.10

http://www.fipi.ru/

18

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3naHue
BBIHOCHBIX qepTemef/'I U 3aI11UCh
raroB MOCTPpOCHUA

11.10

http://statgrad.mioo.ru/

19

[Toctpoenue ceueHuii B
nupampie, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH M 3aIKCh
IIarOB IOCTPOCHHUS

15.10

http://pemyers.pd

20

[TocTpoeHue ceueHuli B
nupampzie, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH M 3aIKCh
I1arOB TTOCTPOCHHUS

17.10

http://mathege.ru

21

KonrtponsHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

18.10

22

IToBTOpEHME INIAHUMETPUU:
Teopema 0 NPONOPLUHOHATBHBIX
orpeskax. [logobue
TPEYrOJIbHUKOB

22.10

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




23

IToBTOpEHME INIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEYCHMIX HA BBIHOCHBIX
yeprexkax. Mcropus pa3sutus
IUTAHUMETPUH U CTEPEOMETPUN

24.10

http://pemyers.pd

24

B3aumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE.
CkpemuBaroiuecs rnpsiMble.
[Ipu3HaKku CKpeIMBAIOIINXCS
npsambIx. [lapannensHbie
MpsiMbI€ B IPOCTPAHCTBE

25.10

http://mathege.ru

25

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOi1
MapayieIbHON JAaHHOU MPAMOW,
MPOXOISIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXkKaIIEH Ha
JTAHHOU npsimoit. Jlemma o
MepeCceueHUH NapajIeIbHbIX
MPSIMBIX IJTIOCKOCTHIO

07.11

26

[TapanienpHOCTb TpeX MPSIMbIX.
Teopema o TpEX mapasieabHbIX
npsMbIX. Teopema o
CKPEILMBAIOIINXCS PSAMBIX

08.11

http://www.fipi.ru/

27

[TapannensHoe
npoektupoBanue. OCHOBHBIE
CBOMCTBA NapaJIEIIbHOTO

npoekTupoBanus. M3o0paxenue

pasHbIX (Uryp B mapaienbHOMN
IIPOEKIINH

12.11

http://staterad.mioo.ru/




28

[MenTpanbHas nmpoekuus. YTomi ¢
COHAIIPaBJIICHHBIMU CTOPOHAMH.
Yroa Mexay NpsMbIMU

14.11

http://pemyers.pd

29

3amaun Ha NOKA3aTeILCTBO U
HUCCICAOBAHUC, CBA3AHHBIC C
pacnonomeHHeM Hp}IMBIX B
MIPOCTPAHCTBE

15.11

http://mathege.ru

30

[ToHsTHA: MapalIEeTbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpaHcTse. [Ipusnak
MapaJUIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
MapaJIETbHOCTH MPSIMOMN U
IIJIOCKOCTH

19.11

31

I'eomeTpuueckue 3amaun Ha
BBIYHMCIICHHE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MAPaAJIENbHOCTHIO
MPSAMBIX U ITIOCKOCTEH B
MIPOCTPAHCTBE

21.11

http://staterad.mioo.ru/

32

[TocTtpoeHue ceuenus,
MPOXOISIIETO Yepe3 TaHHYI0
MPSIMYIO Ha YepTeXe U
MapayIeIBLHOIO IPYTOM MPSIMOMA.
Pacuér oTHOIIEHNH

22.11

http://mathege.ru

33

[TapannensHast npoekuus,
MPUMEHEHUE I TOCTPOCHUS
CEYCHHI KyOa u
napaenenumnena. CBoucTBa
napajijiejicnmicaa U NIpu3mMabl

26.11

http://pemyers.pd




34

[TapajutenpHbIE INIOCKOCTH.
IIpu3Haku napajuieaIbHOCTH
JBYX IIJIOCKOCTEM

28.11

http://www.fipi.ru/

35

Teopema o mapaieIbHOCTH U
€AVMHCTBEHHOCTH IUIOCKOCTH,
MPOXOIAILIEH Yepe3 TOUKY, HE
MIPUHAUICKALLYIO JaHHOU
IIJIOCKOCTH U CIICACTBUS U3 HEE

29.11

http://staterad.mioo.ru/

36

CaoiicTBa napamuienbHbIX
IIJIOCKOCTEM: O NMapajuIeIbHOCTH
IIPSIMBIX IIEpECEUEHUs TPU
IIEPECEUEHUH JIBYX
MapajuIebHbIX MIOCKOCTEN
TpeThei

03.12

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

37

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 oTpe3kax
MapasiebHbIX NPSIMBIX,
3aKJITIOUEHHBIX MEXIY
MapajiebHBIMU IIOCKOCTSIMU;
0 MEPECECYEHUHN MPSIMOU C ABYMS
napajuieIbHbIMU TIOCKOCTSMH

05.12

http://pemyers.pd

38

[ToBTOpEHME: Teopema
[Tudaropa Ha mIockocTu

06.12

http://mathege.ru

39

IloBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

10.12

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaJuienenunena

12.12

http://www.fipi.ru/




41

Brruncrienue JyiMH OTPE3KOB B
Ky0Oe U psIMOYTOJIEHOM
napasiesienue e

13.12

42

[leprieHAMKYIAPHOCTH MPAMOUN 1
mockocty. [Ipusnak
NEPIEHIUKYISIPHOCTH MIPSIMON U
IJIOCKOCTH

17.12

http://statgrad.mioo.ru/

43

[leprieHAMKYIAPHOCTH MPAMOUN 1
mockocty. [Ipusnak
NEPIEHIUKYISIPHOCTH MIPSIMON 1
IJIOCKOCTH

19.12

http://mathege.ru

44

Teopema o CylIeCTBOBaHUHU U
€AVMHCTBEHHOCTH IIPSIMOI,
MIPOXOAALIECH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYIIIPHOU K
IJIOCKOCTH

20.12

http://pemyers.pd

45

Ilnockoctu n
MepIEHUKYISIPHBIE UM MIPSMbIE
B MHOT'OTpaHHUKAaX

24.12

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

46

Ilnockoctu n
MepHeHIUKYISIPHBIE UM MIPSIMbIE
B MHOT'OTpaHHUKAaX

26.12

47

IlepneHquKymsp U HAKIIOHHAS.
ITocTpoeHue nepneHuKysipa
M3 TOYKHU Ha IPAMYIO

27.12

http://mathege.ru

48

[lepnieHanKysp U HAKIOHHASL.
ITocTpoeHue nepneHauKysipa

09.01

http://www.fipi.ru/




U3 TOYKH HA NIPSMYIO

49

Teopema o Tpéx
NepreHIuKysipax (mpsmas u
oOpaTHas)

10.01

http://statgrad.mioo.ru/

50

Teopema o Tpéx
MepreHIuKysipax (mpsmas u
oOpaTHas)

14.01

http://mathege.ru

51

Yron mexny
CKPENTUBAIOIIUMHUCS TPSIMBIMH

16.01

http://www.fipi.ru/

52

ITouck nepreHIuKyJIIspHbIX
HpHMBIX C IIOMOIIIBIO
MePIEH UK YIS PHBIX
IUIOCKOCTEH

17.01

http://pemyers.pd

53

OproronanbHoe
MIPOEKTHUPOBAHNE

21.01

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

54

[TocTpoenue ceuenmii kyoa,
IIPU3MBI, IPABUIBHOU
MIUPaMHJIbI C TOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU

23.01.

http://mathege.ru

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MIIPaMUJIbI C TOMOLIBIO
OPTOTrOHAJIBLHOM IPOEKIINU

24.01

http://staterad.mioo.ru/

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IJIOCKOCTH.
IInockocTu cummeTpuit B
MHOTOTpaHHUKAX

28.01

http://mathege.ru

57

[Ipu3Hak nepneHIuKyIsIpHOCTH

30.01

http://www.fipi.ru/




MPSAMOM U TNIOCKOCTH KaK
CIEACTBUE CUMMETPUH

58

[IpaBunEHBIE MHOTOTPAHHHKH.
Pacuér paccTostHuii OT TOUKHU 10
IUIOCKOCTH

31.01

http://pemyers.pd

59

[IpaBunEHBIE MHOTOTPAHHHKH.
Pacuér paccTostHuii OT TOUKHU 10
IUIOCKOCTH

04.02

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

60

CriocoObI OMyCTUTD
MEPIEeHIUKYIISIPbl: CHUMMETPHS,
C/IBHUT TOYKH I10 MapasiesbHON
NpAMOi1

06.02

http://mathege.ru

61

CaBur o HenapauieIbHOU
MPSAMON, N3MEHEHNE PACCTOSHUI

07.02

http://statgrad.mioo.ru/

62

KonrtponsHas pabora
"BzauMHOe pacnonoxxeHue
MPSAMBIX U ITIOCKOCTEH B
npocTtpaHcTae"

11.02

http://www.fipi.ru/

63

IToBTOpEHME: Yyroi MexIy
IPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETpPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

13.02

http://pemyers.pd

64

[ToBTOpEHME: YyrOa MEKITY
CKPEILMBAIOIUMUCS PSIMBIMU B
MIPOCTPAHCTBE

18.02

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

65

['eomeTpuueckue MeToabl
BBIUHCIICHUS YTJIa MEXTY

20.02

http://mathege.ru




MMpsIMBIMHA B MHOT'OT'paHHHUKAaX

66

JByrpanubiii yroj. CBONCTBO
JUHEHHBIX YIJIOB IBYTPaHHOTO
yria

21.02

67

[TepnenuKyIsIpHBIC TIIIOCKOCTH.
CpoiicTBa B3aIMHO
MePIEH UK YIS PHBIX
IUIOCKOCTEH

25.02

http://mathege.ru

68

[Ipu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMoi
nepeceyeHms IByX MI0CcKoCTel
MEPIEeHIUKYISIPHBIX TPEThel
MIJIOCKOCTH

27.02

http://www.fipi.ru/

69

[IpssmoyronbHbIN
napajuiesenumnes; Kyo;
W3MEpEHHUs], CBOMCTBA
MPSIMOYTOJIBHOTO
napajuieNienuneaa

28.02

http://pemryers.pd

70

Teopema o guaronanm
MIPSIMOYT'OJIBHOT'O
napajuieJIenuIea U Cle/ICTBUE
u3 Heé

04.03

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

71

CrepeoMeTpriecKue 1
MPUKIIAAHBIC 3a/1a491, CBSA3aHHbLIC
CO B3aUMHBIM PacCIIOJIOKCHUECM
MpsMBIX U MJIIOCKOCTH

06.03

http://mathege.ru

72

[ToBTOpEHUE: CKPEITUBAIONIUECS
MpsIMbIe, TapaJUIeTbHBIE

07.03

http://statgrad.mioo.ru/




IJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

73

[Tapa mapannenbHbIX
TJTIOCKOCTEN Ha
CKpCHIMBAIOIIUXCA MPSAMBIX,
paccTosHUuE MEXIY
CKpCHINBAOIIUMUCH TPAMBIMU B
MMPOCTBIX CUTYyaAlUAX

11.03

http://mathege.ru

74

PaccrosHue oT TOUKH A0
ILJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM A0 IIJIOCKOCTH

13.03

http://www.fipi.ru/

75

Brruncnenue paccrosiauit
MEXY CKPELUBAOIIUMUCS
MMpsAMBIMHA C TTIOMOIIBIO
MEPIEHUKYIISIPHON IIIIOCKOCTH

14.03

http://pemyers.pd

76

Tpéxrpannslii yrom,
HEPAaBEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopema [Iucgaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB
JUIsl TPEXTPAHHOIO yIila

18.03

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

77

KonrponsHast padora "Yrisl u
paccrosiHus"

20.03

http://mathege.ru

78

DneMeHTHI chepruIecKoi
TE€OMETPHH: TEOJIE3UUECKUE
JIMHUY Ha 3emMJie

21.03

http://statgrad.mioo.ru/

79

CucreMaTu3alnus 3HaHuH
"MHOrorpaHHuK 1 €ro
SJIEMEHTHI"

03.04

http://www.fipi.ru/




80

[upamupa. Buasl nupamu.
IIpaBunbHas nupamua

04.04

http://mathege.ru

81

[Tpusma. [Ipsmast 1 HaKJIOHHAA
npu3Msl. [IpaBuiibHas nmpusma

08.04

http://www.fipi.ru/

82

[Ipsamoit napamienenunen,
MPSMOYTOJIbHBII
napajuiesienumne, Kyo

10.04

http://pemyers.pd

83

Boinykiible MHOTOTPaHHUKH.
Teopema Diinepa

11.04

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

84

BalInykiible MHOTOIpaHHUKHU.
Teopema Jiinepa. [IpaBunbHbIe
¥ TIOJTYTIPaBUIIbHBIC
MHOTOTPaHHHUKH

15.04

http://mathege.ru

85

KonrtponsHas pabora
"MHororpaHHuku"

17.04

http://staterad.mioo.ru/

86

ITonsTHE BEKTOpA HA MJIOCKOCTH
U B IPOCTPAHCTBE

18.04

http://mathege.ru

87

Cymma BekTOpoB Pa3zHoCTh
BEKTOPOB

22.04

http://www.fipi.ru/

88

[IpaBuio mapannenenunena
YMHOKEHHE BEKTOpa Ha YUCIIO
[Ipocreiimue 3aga4uu ¢
BEKTOpaMHU

24.04

http://pemyers.pd

89

Paznosxenune BekTopa mo 6azucy
TPEX BEKTOPOB, HE JISKAIIHNX B
OJTHOM MJIOCKOCTH

25.04

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

90

CxansapHoe Npou3BeICHHE
Boruncnenue yria Mmexay

29.04

http://mathege.ru




BEKTOPAaMH B IIPOCTPAHCTBE
IIpocreiiue 3anauu ¢

BEKTOPAMHU

o1 IIpocTeiimue 3a1aun ¢ . 06.05 http://statgrad.mioo.ru/
BEKTOPAMHU

9 IIpocTeiimue 3a1aun ¢ . 13.05 http://www.fipi.ru/
BEKTOPaMH

93 O6O6HUIGHI/IG U CHCTEMaTH3aIlHsI . 1505 http://permyers.pd
3HAHUIT

94 HroroBast koHTpOIBHAS paboTa 1 16.05 http://www.ege.edu.ru/

95 0606HV1€HI/I€ ¥ CHCTEMaTU3aLlKs . 20,05 http://mathege.ru
3HAaHUHU

o6 0606HV1€HI/I€ U CHCTEMATH3AIHS . 2205 http://statgrad.mioo.ru/
3HAaHUNU

97 O6O6HUIGHI/IG M CHUCTEMaTHU3alH 1 93.05
3HAHUIT

OBIIEE KOJIMYECTBO YACOB I10 97

I[TPOIT'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISA YYEHUKA

» MaTtemaTuka: anrebpa 1 Hayana MaTeMaTHUYECKOTO aHaJIN3a, TeOMETPHSL.
['eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomuies C.b. u

npyrue, AkimonepHoe obmectBo «M3natenscTBo «IIpocBemienue»

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

[Topran POIII

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoteka [JOK

http://mathege.ru

http://www.fipi.ru/

http://statgrad.mioo.ru/

http://pemryers.pd

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