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HHOACHUTEJBbHAA 3AIIUCKA

I'eomerpust siBisieTcss OAHMM U3 0a30BBIX KYpCOB Ha YpPOBHE CpEIHEr0 OOIIEro
o0pa3oBaHus, TaKk Kak 00eCIIeunBaeT BO3MOKHOCTh U3YUECHHUS AUCLUIUINH €CTECTBEHHO-HAYYHOU
HaNpaBJICHHOCTH U TPEAMETOB T'yMaHUTApHOro IUKiIA. [TOCKONBKY JOrMyeckoe MbIIUICHHE,
dbopmupyemMoe TpU H3YYCHHH OOYYAIOMIMMHUCS TIOHSATHHHBIX OCHOB TEOMETPHH, TpHU
JI0Ka3aTelbCTBE TEOPEM M IIOCTPOCHUHU LIEMNOYKM JIOTHUECKUX YTBEPXKICHUH INpPH pPELIeHUU
TeOMETPUYECKUX 3a/1ad, YMEHHME BBIIBUTaTh W OINPOBEPraTh TUIOTE3bl HEMOCPEJACTBEHHO
WCTIOJIB3YIOTCS TIPU PEIICHUH 3a/lad €CTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH (PH3MUECKUX
3ajau.

Lenb ocBoeHHs MporpamMMbl y4eOHOTO Kypca «leomeTpus» Ha yriayOJ€HHOM YpOBHE —
pa3BUTHE HHIUBHIYaJIbHBIX CIIOCOOHOCTEH OOYyYaOUIMXCS NPU H3yYEHUM TE€OMETPUH, Kak
cocTaBiAOLICH npeameTHo obOiactu «MaremaTka U MHPOpPMATHKa» dYepe3 obecredeHue
BO3MOXXHOCTH MPHOOPETEHHs M HUCIOJb30BaHUS Oosiee TIIyOOKHMX T€OMETPUYECKUX 3HAHUN U
NefcTBUH, crieln(UYHBIX I€OMETPUH, U HEOOXOAMMBIX Ul YCHELIHOro Mpo(ecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOIO C HCIIOJIb30BAaHUEM MAaTEMaTHKH.

[IpropuTeTHEIMHU 3a/1a4aMH Kypca T€OMETPHU Ha YTITyOJEHHOM YpOBHE, PaCIIUPSIONIMMU
U YCWJIMBAIOUIMMHU Kypc 0a30BOr0 ypOBHSI, SIBJISIFOTCSL:

pacliupeHue TPEACTaBICHUS O TEOMETPUM KaK 4YacTh MHUPOBOW KyJIbTYyphl U
(bopMHpOBaHKE OCO3HAHMS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOLIMM MUPOM;

(dbopMHUpOBaHHE TPEJACTABICHHS O TMPOCTPAHCTBEHHBIX (QHUrypax Kak O BaKHEHIIMX
MaTeMAaTUYECKUX MOJEISAX, TO3BOJSIIOIIMX ONHCHIBATH W W3ydaThb pa3HbIC  SIBICHHSA
OKpY’Kalollero Mupa, 3HaHHe MOHATHHHOro amnmapara mno pasaeny «CrepeoMeTpus» yueOHOro
Kypca T€OMETpHH;

(dbopMHUpOBaHHE YMEHUS BIIJCTh OCHOBHBIMH MOHATHUSMHU O MPOCTPAHCTBEHHBIX (PHUTypax
U HUX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeOpeM, (pOpMys M yMEHHE UX HPUMEHSTb, YMEHHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/1ay;

(dbopMHpOBaHHE YMEHHUS DPACIO3HAaBaTh HAa YepPTEekKaxX, MONCNIAX M B PEabHOM MHpE
MHOTOT'PaHHHUKH U TeJla BPaleHUs, KOHCTPYUPOBAaTh N'€OMETPUUYECKHE MOJIEIIH;

¢dbopmupoBaHue MIOHUMAaHUs BO3MOYKHOCTH AKCUOMAaTHYECKOT 0 IIOCTPOEHUS
MaTeMAaTU4YECKUX Teopui, (pOpMHUpPOBAHUE MOHMMAHUSA POJIM AKCUOMATHKH IPU MPOBEICHUU
paccyXIcHU;

(hopMUpOBaHME yMEHHS BIAJETh METOJaMH JI0Ka3aTelbCTB W AJITOPUTMOB PpELICHMS,
YMEHUS HX MPUMEHATh, MPOBOJINUTH JOKAa3aTENIbHbIE PACCYKIEHUS B XOJ€ pELICHUs
CTEPEOMETPUYECKUX 33aJad M 3aJad C [PaKTUYECKHM CcoJep)kaHueM, (OpMHpPOBAHUE
MPE/ICTAaBICHUs] O HEOOXOIMMOCTH JOKa3aTelbCTB TNpU OOOCHOBAaHUM MaTeMaTHYECKHX
YTBEPKIICHHUM U POJIM AaKCUOMATUKHU B IMIPOBEACHUU JICTYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE MHTEIUIEKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEN
o0y4aromuxcs, IMO3HABATEIbHOW aKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIJIEHNS], UHTEPECA K U3YUEHUIO T€OMETPUH;

¢dbopmupoBanre (QYHKIMOHAIGHOW T'PAaMOTHOCTH, PEJICBAHTHOW T'€OMETPUHU: YMEHUS
pacno3HaBaTh MPOSIBICHHUS TE€OMETPUUYECKHX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYAlUsIX U MPU U3YUYEHUH JAPYTHX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, MOJEIUPOBAHMS pEAlTbHBIX CHUTyalUil, HCClIeI0BaHUs
MIOCTPOEHHBIX MOJEJIEH, HHTEPIIPETALUN OJIYYEHHBIX PE3yJIbTATOB.



OCHOBHBIMHU COJIepKaTeIbHBIMU JUHUSIMU yueOHoro kypca «l'eomerpus» B 10-11
kiaccax sBisitorcsa: «lIpsmble M TJIOCKOCTH B MPOCTpaHCTBE», «MHororpaHHukm», «Tena
BpalieHus», « BEKTOpsl 1 KOOPIMHATHI B IPOCTPAHCTBEY, «/IBI)KEHUS B POCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH MOHITHIMNY,
PENeBAaHTHBIMU T€OMETPHUH Ha YriyonéHHoM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIEPKATENIbHBIM JIMHHUSIM Yy4eOHOro Kypca, a (OpPMUPOBAHHE JIOTMYECKUX YMEHHUMH
pacmpesnensercss HE TOJIbKO IO COJAEp)KATeNbHBIM JIMHUAM, HO M TIO TrojaM OOy4YeHHSs.
CopepxaHue 00pa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM  pE3yJIbTaTaM  OCBOCHUS
®enepanbHON pabouell MporpamMmbl, pacrpeneaéHHbIM M0 TofaM 00yueHHUs, CTPYKTYPHPOBAHO
TakKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOMpocaM oOydarommecs
oOpallaguch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJIEHUE TI'€OMETPUUYECKUMU
MOHATUSIMH M HaBbIKAMHU TIOCJIEJOBATEIbHO M IOCTYMATEIbHO, C COONIOIEHHEM NpUHIUIA
MPEEeMCTBEHHOCTH, a HOBBIE 3HAHHs BKIIOYaTh B OOIIyI0 CHCTEMY T'€OMETPHUYECKHX
MPEACTaBICHUN O0YUYaIOIMIUXCs, paciIupsis U yriayOssisi e€, oOpa3ysl MpOYHbIE MHOKECTBEHHBIC
CBSI3H.

[lepexona k M3yYEHUIO TEOMETPUH HA YIIIyOJIEHHOM YPOBHE TIO3BOJISET:

co3maTh ycinoBus s auddepeHnmanun  o0ydeHus, IOCTPOSHUS WHIUBHAYATbHBIX
o0pa3oBaTeNbHBIX MpOTrpamMM, OOeclneduTh YriayOnE€HHOE H3y4YeHHE TeOMETPHUHM  Kak
cocTaBIAOIeH yueOHOoro npeamera «MaremaTukay;

MOATOTOBUTH O0YYAIOUIMXCA K MPOAOKEHUI0 M3YYEHHS MaTeMaTHKU ¢ y4€TOM BbhIOOpa
Oyaymel mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXIY OOLIUM M Mpo(ecCHOHAIbHBIM
oOpa3zoBaHuEM.

Ha usydyenue yuebHoro kypca «l'eomerpusi» Ha yriayO0iaéHHOM ypoBHE oTBoautcs 204
yaca: B 10 kmacce — 102 yaca (3 vaca B Henento), B 11 kmacce — 102 yaca (3 vaca B HeZemIo).
COIJEPKAHUE OBYUEHUA

10 KJIACC

IIpsiMble U MJI0CKOCTH B IPOCTPAHCTBE

OcHoBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TUIOCKOCTb, TPOoCcTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3aumnoe pacnonokeHue npsMbIX B MPOCTPAHCTBE: MEpPeceKaroluecs, napajjiesibHble U
CKpeluBaromuecs npsiMelie. [Ipu3Haku ckpenmBarmumxcs npsMeix. [lapamiensHOCTh TPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajuleNbHbIe MPSIMble B MPOCTPAHCTBE, MApaICIBLHOCTh TPEX
NpsIMBIX, MApalIeIbHOCTh HOpsiMOM U 1wiockocTH. [lapamienbHoe U LEHTpalibHOE
MPOEKTUPOBaHUE, n300pakenre puryp. OCHOBHBIE CBOMCTBA MapalIeIbHOTO MPOEKTUPOBAHUS.
N3o6paxkenue Guryp B mapaysiebHON MPOEKIMU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXIy NpsMbIMU B mpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH: MapajuieNbHbIe TMJIOCKOCTH,
CBOICTBa MapajuieNbHbIX IUIOCKOCTel. [IpocTeiie npocTpaHCTBEHHBIE (PUTYpPHI HA TUIOCKOCTH:
TeTpa’ap, Napajiesenune, IOCTPOSHUE CEYEHUH.

[leprieHAUKYASIPHOCTH TPSMOM HM  IJIOCKOCTH:  TEPIECHAMUKYJSAPHBIE TpsSMBIE B
MPOCTPAHCTBE, MpSAMbIE MapajjieibHble U TEpPHeHAMKYJSIpHbIE K IUIOCKOCTH, MpPHU3HAK
NEePHNEHIUKYIIPHOCTH MPSAMOM M IUIOCKOCTH, TeopemMa O NpsSIMOM MNeprneHIuKyIIpHOM
mI0cKocTH. OpTOTrOHAIBPHOE MPOEKTUpPOBaHUE. [lepneHaAnKyIsip U HAKIOHHBIC: PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 710 TIOCKOCTH, MPOEKIHs (GUTYPBI HA TIIOCKOCTb.



[lepneHIUKYISPHOCTH IUIOCKOCTEH: MPU3HAK NEPIEHANKYIIIPHOCTH ABYX ILIOCKOcTel. Teopema
0 TpEX MEPIECHAUKYIIApaX.

VYTIBl B IPOCTPAHCTBE: YIOJl MEXAY NMPSMOM U IUNIOCKOCTBIO, IBYTPAHHBINA YT OJ1, INHEWHBIN
yToJI JABYIPaHHOTO yria. TpéxrpaHHblii M MHOrorpaHsele yribl. CBONCTBa IJIOCKMX YIJIOB
MHOrorpaHHoro yryia. CBolcTBa INIOCKMX M JIBYI'PaHHBIX YIJOB TpEXrpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUJISl TPEXTPAHHOTO YIJIA.

MHororpaHHuK#u

Buzasl MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: nN-yroipHas mpusMma,
npsiMasi U HaKJIOHHAs MPU3MbI, OOKOBasl M MOJHAsl MOBEpXHOCTh mpusMbl. [lapamnenenunen,
IPSMOYTOJIBHBIN Tapajulelienunes] MU ero cpoicTBa. KpaTuaiimme NoyTH Ha IIOBEPXHOCTH
MHOTOrpaHHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. Ilupamumma: n-
yroJjibHasi MUpaMuia, MpaBUiIbHAs M yceu€HHas nupamuabl. CBoiicTBa pédep M OOKOBBIX IpaHel
IpaBWIbHON nUpaMupl. [IpaBuibHBIE MHOTOIpDaHHUKM: NpaBUiIbHAs IpHU3Ma U IIPAaBUJIbHAS
NMpaMuia, NpaBuibHasl TPEYrojbHas MUpaMyUAa U NMpaBUIbHBIN TeTpadap, Kyo. Ilpencrasienue
0 MTPaBWJIBHBIX MHOTOTPAaHHUKAX: OKTa3p, NOACKAd AP U UKOCAIAP.

Brluucienue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHanu, yribl. [lnomans 6okoBoi
IIOBEPXHOCTH M IIOJHOW IIOBEPXHOCTH MPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema o
OOKOBOH TOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U IOBEPXHOCTH
MIPaBUIILHOM UPAMUJIBL, TEOPEMA O IUIOLIAAN YCEUEHHON MMPAMHUIBI.

CuMMeTpust B IPOCTPAHCTBE. OJIEMEHTHI CUMMETPUM IIPaBUIIBHBIX MHOI'OI'DAaHHUKOB.
CuMMeTpuss B TNpaBUIBHOM MHOTOIDAaHHUKE: CHUMMETpHUS MapajUiesIeNuIea, CUMMETPUs
MPaBUJIBHBIX ITPU3M, CHMMETPHS IPABUIBHOW MUPAMU/BI.

BeKTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJIECHHBIE M IPOTHUBOIOJIOXHO HAIPABICHHBIE BEKTOpBI. PaBeHCTBO
BEKTOPOB. JIeMCTBHUSI C BEKTOpPAMH: CJIOKEHHWE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, YMHOXEHHME BeKTOopa Ha uMcio. CBoiicTBa cllokeHHs BeKTopoB. CBolicTBa
YMHO>KEHMS BEKTOpa Ha uncio. [loHdaTne komIutanapHbele BEKTOpHI. 1Ipu3Hak KoMIuiaHapHOCTH
Tp€x BekTOopoB. llpaBuno mnapamienenunena. Teopema O pPa3IoKEHHM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. lIpsiMmoyrosbHass cucreMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunats!l BekTopa. CBA3p MeXIy KOOpAMHATAMH BEKTOpPAa M KOOPAMHATAMHU TOYEK. YTOI
Mexay BekropaMu. CKallipHOE ITPOU3BEIEHUE BEKTOPOB.

INIJTAHUPYEMBIE PE3YJIBTATHI OCBOEHMUAA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIII YPOBEHb) HA YPOBHE CPEJHEIO
OBILIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BoCIMTAHHE:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOro OOIIECTBA, MPEJICTABICHUE O MAaTEMAaTHMYECKUX OCHOBaX
(OYHKIIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYpP, SBICHHHA, NPOIEAYp TPa)kIaHCKOTO OOIIecTBa
(BBIOOpHI, OMPOCHI U JAPYTO€), YMEHHE B3aUMOJACHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTaMHU B
COOTBCTCTBHUHU C UX (i)YHKHI/ISIMI/I 1 HAa3HAYCHUEM,

2) NnaTPpUOTHYECKOE BOCIMTAHME:



c(OpMUPOBAHHOCTh POCCUMCKON TPaXkJaHCKON MICHTUYHOCTH, YBAXKEHHS K MPOLLIOMY U
HACTOSIIEMY POCCHMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHMKEHHSIM POCCUHUCKUX
MAaTEMAaTHUKOB U POCCHUMCKOM MATEMAaTUYECKON IIKOJbI, MCHOJIB30BAHUE ATUX JOCTHKCHUN B
JIpYrux HayKax, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE  JIyXOBHBIX  IIEHHOCTEH  POCCHUHCKOrOo  Hapoja, C(HOopMHPOBaAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JOCTH)KEHUM HAyKH W JEATEIbHOCTHIO YUYEHOr0, OCO3HAHHWE JIMYHOTO BKJIAJa B IMOCTPOCHUE
YCTOMYMBOTO OyAYIIEro;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE  OTHOIICHHE K  MHPY, BKIIOYas  OCTETHUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pelIeHUH, pPACCYKICHUH, BOCHPHHUMYHMBOCTh K
MaTeMaTHYE€CKUM acCleKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocIMTAHUE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHUECKHUE 3HAHUS B UHTEpecax 3710pPOBOTO
u Oe3zomacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (30pPOBOE
nuTanue, cOaTaHCUPOBAHHBIM PEKUM 3aHATUM M OTIIbIXA, pETyJIsApHas pu3nueckas akTUBHOCTD),
(u3nyuecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-0310POBUTEIBHON AESITENFHOCTHIO;

6) TpynoBoe BocniuTanme:

TOTOBHOCTh K TPYJly, OCO3HaHHE LIEHHOCTH TPYI0Jt00Us, UHTEpeC K pa3iudHbIM cdepam
npodeccuoHaNbHON NEesSTENbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW U €€ MPUIOKECHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied NPOPEcCU © Pealn30BBIBATH COOCTBCHHBIC
KU3HEHHbIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTe€MaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTeMaTHUYECKOW HaIPaBJICHHOCTH;

7) 3K0JI0THYeCcKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYJNbTYypbl, TOHHUMAaHHE BIUSHUS COLUAIBHO-
SKOHOMUYECKHX TIPOILIECCOB HA COCTOSHHE TPUPOJHONM M COIMATBHON Cpeabl, OCO3HAHHE
rI00aNbHOTO  XapakTepa  JKOJOTMYECKMX  IpoOiieM, OpHeHTaluss Ha  IpUMEHEHHue
MaTEeMaTUYeCKUX 3HAHUU NIl pelIeHUs 3a/7a4 B 00JIACTH OKpYXKaloleh cpeibl, IIIaHUuPOBaHUE
ITOCTYNKOB ¥ OLICHKH UX BO3MOHBIX MOCIEICTBUN JIJIs1 OKPYIKAOIIEH CPEMBL;

8) neHHOCTH HAYYHOI0 NIO3HAHHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKH U OOIECTBEHHOM MPAaKTUKH, TOHMMaHHWE MaTeMaTH4YeCKOW HayKu Kak cgepbl
YEJI0BEUECKOUN ESITeIbHOCTH, TANOB €€ Pa3BUTHUS M 3HAYMMOCTH JJIS Pa3BUTUS LIMBUIIM3ALIUH,
OBJIQJICHHE SI3BIKOM MAaTEeMATHUKUA U MAaTEMaTHYECKON KyJIbTYPOU KaK CPEJICTBOM MO3HAHUS MUPA,
TOTOBHOCTh OCYHIECTBJISATh MPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh NHANBUYATIbHO U
B IpYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIe JeiiCTBUSA
basoBble Jloru4yecKkue 1eicTBUsA:
BBIABJIITE KW XapPaKTCPHU30BaTh CYIICCTBCHHBLIC IPU3HAKH MATCMATHYCCKUX 06’BCKTOB,
NOHATUN, OTHOIIEHWH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OIpEAENeHUs TOHATHUH,



yCTaHABJIMBATh CYIICCTBEHHBIH TPU3HAK KIACCU(PHUKAIIMHA, OCHOBAHMS JUII OOOOIICHHS H
CpaBHEHUsI, KpUTEPHH ITPOBOIUMOI0 aHAJIM3a;

BOCIIPUHMMATh, (OPMYJIHPOBAaTh W MPEeoOpa3OBBIBATH CYXKICHHS: YTBEPIUTEIbHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

BBISIBJISAITh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NMPOTUBOpEYUs B (akTax,
JAHHBIX, HAONIONEHUSIX W YTBEPKACHUAX, TMpeljiaraTh KPUTCPUH JUISL  BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPECYUHNH;

JieNaTh BBIBOABI C MCIIOJB30BAHMEM 3aKOHOB JIOTHUKH, ACIYKTHBHBIX W HMHIYKTUBHBIX
YMO3aKIIOYCHNH, YMO3aKIIIOUCHHUH 110 aHAJIOTHH;

MIPOBOJIUTh CAMOCTOSITENILHO JIOKA3aTelIbCTBA MATEMAaTHUYECKUX YTBEPXKICHUN (TIpsSMBbIC U
OT TIPOTUBHOTO), BBICTPaMBATh APTYMEHTAIMIO, NPUBOAUTH IPHUMEPHl W KOHTPIPHUMEPHI,
00OCHOBBIBATh COOCTBEHHBIEC CY)KICHHS U BHIBOJIBL;

BbIOMpaTh crmoco0 pemieHus ydeOHOM 3amauM (CpaBHUBATh HECKOJIBKO BapUaHTOB
pemieHusi, BbIOMpaTh HamOoJee TMOMXOAANIMN ¢ YYETOM CaMOCTOSITENIFHO BBIIEICHHBIX
KpUTEpHEB).

ba3oBble ncciieqoBaTe/bCKUE NeHCTBHA:

MCIIOJIH30BATh BOTIPOCHI KaK MCCIIEI0BATEILCKIUI MHCTPYMEHT ITO3HAHUS, ()OPMYITHPOBATH
BOIIPOCHI, (UKCUPYIOIINE TPOTUBOpEYHEe, MpoOJIeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
(hopMHPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO — CIUIAHUPOBAHHBIA  DKCIICPUMEHT, HCCIEAOBAaHUE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SIBJICHHUS, IPOLEcca, BBIIBICHUIO
3aBHCUMOCTEH MEXTy 00bEKTaMH, SIBJICHUSMH, ITPOIIECCAMHU;

CaMOCTOATENILHO (DOPMYITUPOBATh OOOOIICHNS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIOICHNUS, UCCIIEOBAHUs, OLIEHUBATh JJOCTOBEPHOCTD MOJIYUYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000111eHHI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, & TAKXKE BBIIBUTATH MPEATIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIJIOBHUSIX.

Pa6ora ¢ undpopmanmueii:

BBISIBIISITH JCQUIIMTHI HH)OPMAITUH, TaHHBIX, HEOOXOIUMBIX I OTBETA HAa BOMPOC M JIJIS
peleHus 3a/1a4H;

BBIOMpaTh WHPOPMANMIO W3 HMCTOYHUKOB pA3JMYHBIX THIIOB, AHAJIM3HPOBATH,
CHUCTEMATH3UpPOBaTh W HWHTEPHPETHPOBATh HHGOPMAIMIO PA3IUYHBIX BHJIOB U (HopMm
MIPEICTaBIICHUS,

CTPYKTYpHUPOBaTh  WHPOPMAILMIO, TMPEACTaBIATh €€ B  pas3iuyHbIX  (opmax,
WLUTIOCTPUPOBATH I'pahuuecKH;

OLIEHUBATh HAAEKHOCTHh HMHMOPMAIMK IO  CaMOCTOSITEIBHO  CPOPMYIUPOBAHHBIM
KPUTEPHSIM.

KomMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIE HeHCTBUSA

Oo0wmenue:

BOCIIpMHUMATb H q)OpMYJ'II/IpOBaTL CYXKIACHUA B COOTBCTCTBUHM C YCIOBUAMU U LECIAMH
oOuIeHus!, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M MUCHMEHHBIX
TEeKCTaX, JaBaTh IMOSICHEHUS 10 XOJy peUIeHUs 3aJladyd, KOMMEHTHUPOBAaTh MOJYyYECHHBIN
pe3ynbTart;

B XO7le OOCY>KAECHHs 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMON TeMbl, MPOOIEMBI,
pemaeMoi/'I 3aa4y, BbICKA3bIBaThb HUJCHU, HALCIICHHBLIC HA IOUCK PCIICHHA, COIOCTABIIATL CBOU
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CY)XACHHS C CYXICHUSIMHU JPYTUX YYaCTHUKOB JUANOra, OOHAPYKHBATh PAa3IMYMe M CXOJCTBO
MO3HIMI, B KOPPEKTHOU (popMe GOpMYITHPOBATH PA3HOTIIACHUS, CBOU BO3PAKCHNUS;

OpeACTaBIATh PE3YJbTaTbl PCIICHUA 3aJadd, 3KCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSITEIbHO BBIOMpaTh (opMarT BBICTYIUICHHS C y46TOM 3ajad IPE3CHTAlMUd U
0COOEHHOCTEH ayIUTOPHH.

PeryJisiTUBHBIC YHUBEpPCAJIbHbIC y4eOHbIEC 1eiiCTBHUA

Camoopranu3anus:

COCTaBIIAITh IUIAH, AJITOPUTM PpELIEHUS 3a7aud, BbIOMpaTh CIOCOO pelIeHus ¢ Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4E€TOM HOBOW HH(POPMALINH.

CaMOKOHTPOJIb, YMOLMOHAJIbHBIH HHTEJIEKT:

BJIa/I€Th HAaBBIKAMU TTO3HABATENILHON pe(IeKCHN KaK OCO3HAHHUS COBEPIIAEMbIX JEHCTBUI
U  MBICIUTENBHBIX IPOIECCOB, MX pPE3yJbTAaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCA U PE3YJIbTaTa PEIICHN MaTEMAaTHUECKOH 3a7a4un;

IIPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HMKHYTH IIPHM PELIECHUM 3a7add, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX, HAWJAEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa MLEJIM U YCIOBHUAM, OOBICHATH HPUUYHHEI
JOCTYDKEHUSI WM HEJAOCTH)KEHHsI pe3yJbTaTOB JEATENbHOCTH, HAaXOAMTh OLIMOKY, IaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eAATEJbLHOCTD:

[IOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIAHOW M MHIUBHyaJbHONH pabOThI MpU
pelieHNMH y4yeOHBIX 3aJay, MPUHUMATh IeJIb COBMECTHOH JEsTEeTbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOThI, pacmlpenensTh BHABI padOT, OroBapUBaThCs, OOCYKIATh
HpolecC U pe3yabTaT paboThl, 0000I1aTh MHEHUS HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboTsl (0OCykaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
UITYPMbD» M WHBIE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAUHHPOBATH CBOM JAECHCTBUS C
JIPYTUMHU 4I€HAaMH KOMAaH/bI, OLIEHWBaTh KayeCTBO CBOETr0 BKJIaJa B OOLIMH MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

HNPEIMETHBIE PE3YJIbTATHI

K xonity 10 kiaacca o0yqaroniuiicss HAyIUTCS

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU MOHATUSIMHU CTEPEOMETPHUH TIPH PEIICHUH 3a]1a4 U
MIPOBEJICHUN MaTeMaTUYECKUX PACCYkKICHUM;

® TPUMEHSATH aKCHOMBI CTEPEOMETPUM U CICJACTBUS W3 HHX TP PEIICHUU
reOMEeTPUUYECKUX 3a/1a4;

e KJacCcU(PHUIIMPOBATH B3aUMHOE PACITOJIOKEHUE MPSAMBIX B MPOCTPAHCTBE, TIIOCKOCTEH B
MPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHATHSIMHU, CBI3aHHBIMU C YTJIAMH B TIPOCTPAHCTBE: MEXIY
MPSIMBIMU B IPOCTPAHCTBE, MEKIY MPSMON U TIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHbl MHOTOTPAHHUKOB (MpU3Ma, MUPAMHJA,
MIPSIMOYTOJIBHBIN TTapasIeNenuIe]], Kyo0);



KJIaccu(UIUpPOBaTh MHOTOI'PAHHUKH, BEIOUPAs OCHOBaHMS IS KJIacCU(UKaIUHY;
CBOOOJHO ONEpUPOBATh IOHATUSIMHU, CBSI3AHHBIMH C CEYEHHEM MHOTOIPAaHHUKOB
IIJIOCKOCTBIO;

BBIMNOJIHATH MapajuieIbHOE, IEHTPAIBLHOE U OPTOrOHAJIbHOE MPOEKTUPOBaHUE QPUTYp Ha
IUIOCKOCTB, BBIMOJIHATE H300paXkeHUs (GUryp Ha MIOCKOCTH;

CTPOUTBH CE€YEHUS MHOTOIPAHHHKOB Pa3IMYHBIMU METOAAMH, BBIIOJHATH (BBIHOCHBIE)
IUIOCKHE YEpPTEeXH M3 PUCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHHU3Y;

BBIYUCIIATh IUIOINAAM TOBEPXHOCTEH MHOTOIpAaHHHKOB (MpH3Ma, NHpamMujia),
re€OMETPUUECKUX TeJl C IPUMEHEHUEM (OpPMYT;

CBOOOJIHO ONEpUPOBaTh MOHATHAMHU: CUMMETPHUS B HPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI;

CBOOOJIHO OIIEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAMHATAM B
IIPOCTPAHCTBE;

BBIIIOJIHATH ICUCTBUS HaJ BEKTOPAMU;

pelmars 3aJa4d Ha [OKa3aTelbCTBO MAaTEMAaTHMYECKUX OTHOIICHHH W HaXOXJIECHUE
FCOMETPUYECKUX  BEJIIMYMH, IPUMEHsAd M3BECTHBIE METOAbl IIPU  PELIECHUU
MaTE€MAaTHYECKHUX 3a/1a4 ITOBBIIIEHHOTO W BBICOKOTO YPOBHSI CIIOKHOCTH;

IIPUMEHSATH IIPOCTEUIINE TPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHMKALIMOHHBIE
CHCTEMBI IIPU PEUICHUHU CTEPEOMETPUUECKUX 3a/aY;

U3BJICKATb, peoOpa3oBHIBATH u UHTEPIPETUPOBATH UHPOPMALIHIO 0
NPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUrypax, IMPEICTaBICHHYI0O Ha YepTeXax u
PHUCYHKAX;

IIPUMEHATh TIOJIyYEHHBbIE 3HAHMS HA IPAKTUKE: CpPaBHUBAaTh M aHAIM3HPOBATH
pEaJIbHBIE CUTYallMH, IPUMEHATh M3yYEHHBIE MOHATHS B IPOLIECCE MOUCKA PEIIECHUS
MaTeMaTH4ecKu cHOpMyTUPOBAHHON MPOOIEMBbI, MOJCTUPOBATh PeajbHbIE CUTyaluu
Ha A3bIKE TEOMETPUH, MCCIEAOBATH IIOCTPOCHHBIE MOJEIU C HCIOIb30BAaHUEM
reOMETPUYECKUX MOHATHUI M TeopeM, ammapaTa aireOpbl, pelath MPaKTUYEeCKHUe
3a/1a4d, CBA3aHHBIE C HAXO0KICHUEM I€OMETPUUECKUX BEJINYUH;

UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX JTanax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
4yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (mudgposrbIe)
n/n MPOrPaMMbI Bceero Kontpoabneie | Ipaxruieckue oOpa3oBaTe/ibHbIE
padoThI padoTbI pecypesr
1 BBenenue B ctepeoMeTpuIo 23 1
5 B3anmMHoe pacrosiokeHue nNpsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepneHz[HIEmepHOCTb HPSMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
) VYribl ¥ paccTosTHUS 16
MHororpanHuku 7
BexkTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHUE ¥ CUCTEMATHU3ALIHS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacoB DJIeKTPOHHBIE
u 0OBbIC
Ne n/m Tema ypoka Kontpoabubie | Ipakrtuyeckne | JaTa usyvenus ep
Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcbl
1 OcHoBHbIE MpaBUiIa U300paKEHUS HA PUCYHKE TNIOCKOCTH, 1
napajuIeNIbHBIX TMPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka 06.09.2023
[lonsaTus crepeoMeTpun: TOUKa, MpsAMasi, IIIOCKOCTb,
) npoctpaHcTBO. OCHOBHBIE IIPaBUIIa H300pAKEHHS Ha 1
PHUCYHKE IUIOCKOCTH, apaJUICIbHBIX MPSAMBIX (OTPE3KOB), 08.09.2023
CepeIMHBI OTpe3Ka
3 [onsaTus: nepecexaromuyecs MIOCKOCTH, IePECEKAIOIIUECS 1
npsiMasi ¥ IMJI0CKOCTh; TOJIYTIPOCTPAHCTBO 08.09.2023
4 [ToHsATHS: IepeceKarouecs MIOCKOCTH, MEPEeCEeKaAIONIHecs 1
npsiMasi ¥ TII0CKOCTh; TIOTYITPOCTPAHCTBO 13.09.2023
MHororpaHHHUKH, H300paskeHre MPOCTEUIITNX
5 1
MPOCTPAHCTBEHHBIX (QUTYD, HECYIIECTBYIOIIHUX O0HEKTOB 15.09.2023
MHoOTrOorpaHHHUKH, U300pakeHNE MPOCTSUTITHX
6 1
MIPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX 00HEKTOB 15.09.2023
7 AKCHOMBI CTEPEOMETPHH U IIEPBBIE CIEICTBUS U3 HUX 1
peoetp P 20.09.2023
8 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX 1
PEOMETP P 22.09.2023
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICACTBUS U3 HUX.
9 Crioco6bI 3a/1aHuUs IPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE. 1 99 09.2023
O003HaYCHUS TPSMBIX U TUIOCKOCTEH R
10 N300pakeHre CEUCHHUI MUPaMUIbl, KyOa U IPU3MBI, 1
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KOTOPBIE IPOXOAIT uepe3 ux péopa. M3zobpaxenune
MEpECEUCHMS MOTYUYCHHBIX ITIOCKOCTE. PackpammmBanme
MOCTPOEHHBIX CEYEHUN Pa3HbIMU [[BETAMHU

27.09.2023

11

N3o06paxkenue ceueHuii mupamMuabl, KyOa 1 MPU3MBI,
KOTOPBIE TPOXOAT uepe3 ux péopa. M3zobpaxenune
MepeCceUeHMs MOTYUYCHHBIX IIOCKOCTE. PackpammBanme
MOCTPOEHHBIX CEYEHUN Pa3HBIMU I[BETAMHU

29.09.2023

12

N3o06pakenue ceueHuii mupamMuabl, KyOa U MPU3MEI,
KOTOpBIE TPOXOJAT uepe3 ux péopa. M3obpaxxenue
MepeceUeHMs MOIYUYCHHBIX IIOCKOCTEH. PackpammBanme
MMOCTPOCHHBIX ceueHuu Pa3HBIMU LIBETAMU

29.09.2023

13

N3ob6pakenue cedeHnit mupamMubl, Ky0a v PpU3MBI,
KOTOpBIE TPOXOJAT uepe3 ux péopa. M3obpaxxenue
nepecevyeHus NOJMyYeHHbIX IIIOCKOcTel. PackpamBanue
MOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETAMU

04.10.2023

14

Merton ciie10B I IOCTPOSHUS CEUEeHUN

06.10.2023

15

Merton cnenoB st TocTpoeHus: ceuenuii. CBoiicTBa
[IEPECEYECHUM NMPSAMBIX U IUNIOCKOCTEN

06.10.2023

16

Merton cienoB s nocTpoeHus ceueHuil. CBoiicTBa
[IEPECECYECHUM NPSAMBIX U INIOCKOCTEN

11.10.2023

17

[TocTpoeHue ceueHnii B mupaMu/ie, Kyoe 1mo TpéM ToUKaMm Ha
pé6pax. Co3maHue BRIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOCHUS

13.10.2023

18

[TocTpoenue ceuenuit B nupamusie, Kyoe mo TpémM ToukaMm Ha
pébpax. Co3aHue BEIHOCHBIX YEpPTEKEH U 3aIIUCh LI1aroB
IIOCTPOCHHUS

13.10.2023

19

[locTpoenue ceuenuii B nupamue, Kyoe no TpéM ToUKam Ha
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pé6pax. Co3maHue BEIHOCHBIX YEPTEKEH U 3aMKCh II1aroB
IIOCTPOEHUS

18.10.2023

20

[TocTpoenue ceueHuit B nupamusie, Kyoe mo TpéM ToukaMm Ha
pEbpax. Cozmanue BRIHOCHBIX YEPTEKEH U 3aMKCh IaroB
MOCTPOCHHUS

20.10.2023

21

[ToBTOpenue mnanumeTpun: Teopema o
MPOMOPIIMOHANEHBIX O0Tpe3kax. [logo0ue TpeyroibHUKOB

20.10.2023

22

IToBTopenue mmanumetpuu: Teopema Menenasi. Pacuetsl B
CEUYEHUSIX Ha BBIHOCHBIX uepTexax. Mcropus pa3BuTus
IJITAHUMETPUU U CTEPEOMETPUH

25.10.2023

23

KontponbHas pabota "Akcuomsl ctepeomerpun. Ceuenus"

27.10.2023

24

BzauMHoe pacrosnoxeHue npsMbIX B IPOCTPAHCTBE.
CxpemuBatomuecs npsmbie. [[pr3Haky CKpemmnBarOMMXCs
npsMbIx. [lapannensHbie TpsMbIe B MPOCTPAHCTBE

27.10.2023

25

Teopema o0 CyleCTBOBaHUM U €AMHCTBEHHOCTH MPSIMOM
napajieIbHON JaHHOW MPAMOM, MPOXOASIICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKallled Ha JaHHOM npsMon. Jlemma o
NEePECEUCHUH NMapalIeNIbHbBIX MPSIMBIX MJIOCKOCTBIO

08.11.2023

26

[TapamiensHOCTB Tpex MpsAMBIX. Teopema o TpEx
napajuleIbHbIX IPAMBIX. Teopema O CKpelUBarOIIUXCs
IPSAMBIX

10.11.2023

27

[TapannenbHoe npoexTupoBanue. OCHOBHBIE CBOICTBA
napajuieIbHOTO MPOEKTUpoBaHus. M300paxeHnne pa3HbIX
buryp B mapauienbHON TPOSKINU

10.11.2023

28

LlenTpanpHas mpoeKius. Yroi ¢ COHApaBIECHHBIMU
CTOPOHAMHU. YTOJI MEXAY IPSIMbIMU

15.11.2023

29

332[3.‘-11/1 Ha J0Ka3aTCJIbCTBO U UCCJIICA0OBAHUEC, CBA3AHHBIC C
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PaCIIONOKEHNEM MIPSIMBIX B IPOCTPAHCTBE

17.11.2023

30

[ToHsTHSA: MapaJUIENTbHOCTD MPSIMOM U TIIIOCKOCTH B
npoctpaHcTie. [Ipu3Hak napaienbHOCTH NPSMOU U
mockocTh. CBOMCTBA MapasijIeIbHOCTH MPSIMON U
IIOCKOCTH

17.11.2023

31

['eomeTrpuueckue 3ajauy Ha BEIYMCIICHUE U 10Ka3aTEIbCTBO,
CBSI3aHHBIE C MAPaAJIEIbHOCTBIO IPSIMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE

22.11.2023

32

[TocTpoeHune cedeHus, MPOXOJALIETO YePE3 NaHHYI0
IPSIMYIO Ha YEPTEKE U MAPAILIEIBHOTO APYTON MIPSIMOM.
Pacuér oTHOIIEHNH

24.11.2023

33

34

[TapannenbHast npoeKuus, MPUMEHEHUE ISl IOCTPOCHUS
ceueHui kyOa u nmapasienenurnena. CBoicTBa
napajuiesienumnea u IpusMbl

[TapamnensHble TIOCKOCTH. [IpU3HAKK NApAIIIEIBHOCTH
JIBYX IIJIOCKOCTEM

24.11.2023

29.11.2023

35

TeopeMa o0 napasmiesbHOCTH U €IMHCTBEHHOCTHU INIOCKOCTH,
MPOXOIAIICH Yepe3 TOUKY, HE TPUHAJIEKANTYIO JaHHOU
IJIOCKOCTH U CIIEJICTBHUS U3 HEE

01.12.2023

36

CBolicTBa napajuIeIbHBIX INIOCKOCTEN: O MapalIeIbHOCTH
IIPSIMBIX [IEPECEUYCHUS IIPU NIEPECEUECHUHN IBYX
NapajiyieIbHbIX TNIOCKOCTEN TPEThEH

01.12.2023

37

CaoiicTBa napasuleabHBIX MIIOCKOCTEN: 00 OTpe3Kax
napajjiCJIbHbBIX NPAMBIX, 3aKITI0UEHHBIX MCKOY
napaJjiyiCJIbHbIMU IJIOCKOCTAMU, O IICPECCUCHUU HpSIMOﬁ C
JIBYMS TTapajuIeTbHBIMU TIOCKOCTSMH

06.12.2023

38

IToBropenue: Teopema [Iugaropa Ha miockocTu

08.12.2023
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[ToBTOpEHME: TPUTOHOMETPHS MPSAMOYTOJIBHOTO

39
TPEYTOJIbHUKA 08.12.2023
4 .
0 CgoiicTBa Ky0a ¥ MPSMOYTOJIBLHOTO TTapaUIe/IeHIIe1a 13.12.2023
Brrauciienue IHH OTPE3KOB B KyO€ U TIPSIMOYTOJIEHOM
41
napajuieJenumnesie 15.12.2023
4 [eprienaAuKyISIpHOCTH NPSAMOU U MI0cKOCTU. [Ipu3HaK
NEPIEeHIUKYISIPHOCTH MPSIMOM U TNIOCKOCTH 15.12.2023
43 [leprieHAMKYISAPHOCTD NPAMOi U TIOCKOCTH. [Ipu3Hak
NEePHEHIUKYISIPHOCTH MIPSIMOMN U TUIOCKOCTH 20.12.2023
Teopema o CyliecTBOBaHUU M €UHCTBEHHOCTH MPSIMOH,
44 npoxosLIei qepesvTquy IIPOCTPaHCTBA U 99 12 2023
NEePIEHINKYIIIPHON K TUIOCKOCTH
45 [TnockocTH 1 epIeHANKYIISIPHBIC UM TIPSIMBIE B
MHOTOTpaHHUKAX 22.12.2023
46 [TnockoCTH ¥ IEPIEHANKYIISIPHBIC UM MPSMBIC B
MHOTOI'PaHHUKAX 27.12.2023
[Neprienaukymsip 1 HakioHHas. [locTpoeHne
47
NEPIEHIUKYIISIpa U3 TOUKU Ha MPSAMYIO 29.12.2023
[lepnienaukynsip 1 HakioHHas. [TocTpoenue
48
NEPIEeHIUKYIISIpa U3 TOYKU Ha MPSAMYIO 29.12.2023
49 T &
eopema o TpEX NMepneHAuKyspax (mpsmMas 1 oOpaTHas) 10.01.2024
50 T & 0
eopeMa o TpEX MepreHAuKyspax (nmpsMas u oopaTHas) 12.01.2024
51
VYron Mexy CKpeluBarouMUCs MPSIMBIMU 12.01.2024
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[Tonck nepreHIUKyYISAPHBIX IPSIMBIX € TOMOIIBIO

52 NEePHEHANKYISIPHBIX TNIOCKOCTEN 17.01.2024
53 OpTtoroHanbHOE IPOEKTUPOBAHNE
19.01.2024

54 [TocTpoenue ceuenunii Kyoa, MPU3MBI, TPaABUIHLHOM

MUPaMUIBI C TIOMOIIBIO OPTOTOHAIBLHOM MPOEKIINH 19.01.2024
55 [Toctpoenue ceuenuit Kkyba, mpU3Mbl, IPABUIBHOM

MAPaMUIBI C TIOMOIIBIO OPTOTOHATBLHOMN MPOSKIMH 24.01.2024
56 CumMMeTpHs B MPOCTPAHCTBE OTHOCUTEIHHO MIIOCKOCTH.

[InockocTu cuMMeTpuii B MHOTOTpaHHHUKAX 26.01.2024
57 [Ipu3Hak nepneHauKyIsIpPHOCTH MIPSMOM U INIOCKOCTH KaK

CJIEICTBUE CUMMETPUU 26.01.2024

[IpaBuiibHBIE MHOTOTpaHHUKH. PacyéT paccTosiHuii OT
58

TOYKH 10 INIOCKOCTHA 31.01.2024

[IpaBuibHBIE MHOTOTpaHHUKU. Pac4€T paccTosiHuil OT
59

TOYKH J10 IUIOCKOCTH 02.02.2024
50 CrtocoObI OIyCTUTD IEPIIEHANKYIISPBI: CAMMETPHS, CIIBUT

TOYKH TI0 MMapajuIeIbHON IPSMO 02.02.2024
61 CnBur no HenapasuleaIbHON IPSIMON, U3MEHEHHE

paccTosiHui 07.02.2024
62 KoHnTtponbHas pabota "B3anMHOe pacmoiokeHHue MPsSIMBIX U

MJIOCKOCTEH B mpocTpaHcTBe" 09.02.2024

[ToBTOpeHnue: yron Mexay MpsIMBIMH Ha TTIOCKOCTH,
63 TPUTOHOMETPHUSI B IPOU3BOJIBHOM TPEYTOJIBHUKE, TEOPEMA 09.02.2024

KOCHHYCOB
64 [ToBTOpeHue: yroi MexIy CKpeIuBaIOIIUMUCS MPSIMBIMH B

MIPOCTPAHCTBE 14.02.2024
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FCOMCTpI/I‘-IeCKI/Ie METO/JbI BBIYUCIICHUA yIJla MCXKIY

65
OPSIMBIMU B MHOTOTpaHHHUKAX 16.02.2024
JIByrpanssliii yroa. CBOMCTBO JIMHEHHBIX YIJIOB
66
JIBYTPAHHOTO yria 16.02.2024
67 [Tepnienaukymnsipabie I0ckocTH. CBOKCTBA B3aUMHO
NePHEHANKYIISIPHBIX TNIOCKOCTEN 21.02.2024
[Ipu3Hak nepneHauKyIIPHOCTH TIOCKOCTEH; TeopeMa o
68 IpsIMOM TIepecedeHH sl IBYX MIIOCKOCTEM
P P - 23.02.2024
NEPIECHIUKYISIPHBIX TPEThEH MIIOCKOCTH
69 [IpssmoyronpHBIN Napauienenunen; Kyo; u3MepeHus,
CBOMCTBA MPSIMOYTOJIBHOTO MapauieIeHIe /1a 23.02.2024
Teopema o AuaroHany NPSMOYTOJILHOTO Mapasuiesenuneia
70 "
U CIIEICTBUE U3 HEE 28.02.2024
71 CrepeoMeTpruecKue U MPUKIIAIHBIC 3aa49H, CBSI3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U IIJIOCKOCTH 01.03.2024
79 [ToBTOpEHME: CKpELIMBAIOIIUECS TIPSIMBIE, MTapalljieIbHbIE
IJIOCKOCTH B CTaHIAPTHBIX MHOTOTPaHHUKAX 01.03.2024
[Tapa napauienbHBIX IOCKOCTEN HA CKPEUIMBAOIINXCA
73 NPSMBIX, PACCTOSTHHE MEKIY CKPEIUBAIOIIUMHUCS MPSIMBIMH
06.03.2024
B IIPOCTBIX CUTYalUsAX
PaccrostHie OT TOUKH /10 TIIOCKOCTH, PACCTOSIHUE OT
74 .
IPSIMOM 710 TUTOCKOCTH 08.03.2024
75 Brrunciienue pacCTOSHUN MEXKY CKPEIIUBAIOIIUMUCS
IPSIMBIMU C IIOMOILBIO NEPIEHAUKYIISIPHOM IIOCKOCTU 08.03.2024
TpéxrpaHHblii yroy, HepaBeHCTBA AJI TPEXTPAHHBIX YIJIOB.
76 Teopema ITudaropa, TeopeMbl KOCHHYCOB U CHHYCOB UL
P baropa, Teop Y Y 13.03.2024

TPEXTPAHHOTO yIJIa
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77

DneMeHTHI C(hepUIECKON TEOMETPHUH: T€OE3NUECKUE JINHUN

Ha 3emiie 15.03.2024
78 KonTtponbHas pabota "YTIIbl U pacCTOSHUS 15.03.2024
79 Cucremaru3zanus 3HaHUH "MHOTOrpaHHUK U €T0 3JI€MEHTHI 20.03.2024
80 [Mupamuna. Buael nupamun. [paBunsHas nupamuaa 99 03.2024
81 [Tpusma. [Ipsamas u HakmoHHas npusMsbl. [IpaBuiibHas

npusma 22.03.2024
82 [Ipssmoit napajurenenunes, NpMOyTrOIbHbIA

napajenenunes, Kyo 03.04.2024
83 Brimykisle MHOTOrpanHuku. Teopema Ditnepa 05.04.2024
84 Boinyknbie MHOrorpanauku. Teopema Diniepa.

[IpaBunbHbIE U TONYTPAaBUIBLHBIE MHOTOTPAHHUKHU 05.04.2024
85 KonTtponbnas padota "MHOrorpaHHUKH 10.04.2024
86 [TonsiTHe BeKTOpa Ha TUIOCKOCTH U B POCTPAHCTBE 12.04.2024
87 CyMMa BEKTOpOB 12.04.2024
88 Pa3HocTh BekTOpOB 17.04.2024
89 [IpaBuio napamienenunena 10.04.2024
90 YMHOKEHHE BEKTOpa HA YUCIIO
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19.04.2024

Paznoxenue BekTopa 1o 6a3ucy TpéX BEKTOPOB, HE

o JeKAaIUX B OJTHOM TIIOCKOCTH : 24.04.2024
92 CkansipHO€ MPOU3BE/ICHHE 1 26.04.2024
93 Brrunciienue yriia Mexxay BEKTOpaMH B IPOCTPAHCTBE 1 26.04.2024
94 [Ipocreiimme 3a1a4n ¢ BEKTOpPAMHU 1 03.05.2024
95 [TpocTeiimue 3a1aun ¢ BEKTOpaMU 1 03.05.2024
96 [Ipocreiimune 3a1aun ¢ BEKTOPAMHU 1 08.05.2024
97 [TpocTeimue 3a1aum ¢ BEKTOPAMH 1 10.05.2024
98 O00011IcHE ¥ CUCTEMATH3aLIMs 3HAHUI 1 10.05.2024
99 O060011eHre 1 cucTeMaTu3alus 3HaHU! 1 15.05.2024
100 Hrorosast KOHTpoOJIbHAs paboTa 1 17.05.2024
101 Hrorosas koHTponbHas paboTa 1 17.05.2024
102 O0001enne ¥ cucTeMaTH3alHs 3HAHUI 1 22.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* MaremaTuka: ainredpa U Hauajaa MaTeMaTHYECKOIo aHayIn3a, reometpus. ['eometpus, 10-
11 xmaccwl/ Atanacsan JI.C., byty3os B.®., Kagomines C.b. u npyrue, AKiimonepHoe

obmectBo «M3naTenscTBO «IIpocBemnienney

METOJAUYECKHUE MATEPHUAJIBI JIUISI YUUTEJISA

1. Nuenckas M. A. I'eometopus. Kourponbsueie padotsl. 10 -11kmacc: yue6. mocodue mis
o0mreobpazoBat. opranmusaiuii: 6a3oBbeiii ypoBeHb / M.A. Nuenckas. - M. : [IpocBemenne.
2019

2. Nuenckas M. A. T'eometopus. CamocrtositensHbie padoThl. 10 kiacc: yued. mocodue s
o0meo6pazoBat. opranmu3aiuii: 6a3oBeiii ypoBeHb / M.A. Nuenckas. - M. : [IpocBemenne.

2018

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. OTKpBITHII OaHK 3a7aHuil 0 MaTemMaTiuke WWW.Fipi.ru

2. ®enepanbHbIA IEHTP TECTUPOBAHMUS WWW.rustest.ru

3. Pemy EI'D https://ege.sdamgia.ru/
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