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INOACHUTEJIBHASA 3ATINCKA

['eomerpust sBiseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIero
0o0pa3oBaHus, Tak Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUS AUCLHUIUINH €CTECTBEHHO-HAyYHOU
HAIpaBJIEHHOCTH U TPEAMETOB I'yMaHUTapHOro LuKia. [I0CKOIBKY JIOTMUECKOE MBILUICHUE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHUHU LIENOYKU JIOTUYECKUX YTBEPXKICHUH INpH pELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]la4 €CTeCTBEHHO-HAYYHOTO LMKJA, B YaCTHOCTH (PU3MUYECKUX
3aja4.

Ilenb ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yriiyOJn€HHOM YypOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOy4aroIMXCsl IpPU H3YYEHUM TE€OMETPUH, Kak
COCTaBIISIIOLICH MpeaMeTHOl obnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUN U
NecTBUH, creun(UYHbIX I€OMETPUH, U HEOOXOAMMBIX JUIsl YCHEIIHOro Mpo(ecCHOHAIbHOrO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMH 33aJlJa4yaMU Kypca Fr€OMETPUH Ha YIriyOJEHHOM YpPOBHE, pacCHIMPSAIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

pacuiMpeHue IpeJICTaBIeHUs] O TeOMETPUM KaK 4YacTd MHUPOBOW KYJIbTYyphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYXKAIOIIUM MUPOM;

¢dopMHpoBaHHWE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTUYeCKUX MOJENSAX, IIO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KaIOIIEero MHUpa, 3HaHHE NOHATHIHOro anmnapara mo pasieny «CrepeoMeTpus» yueOHOro
Kypca reoMeTpuH;

(dbopMHpoBaHHE YMEHMsI BIIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTYypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd M yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PELLIEHUs 3a/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTeXkaX, MOJENSAX U B PEATbHOM MHUpE
MHOTOTPaHHMKH U Te€Ja BPAlEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/II)OBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUMA
MaTeMaTUYeCKUX TEeOpHuil, (pOpMUPOBaHHWE MOHMMAHUS POJM AKCHUOMATHKU NP IMPOBEACHUU
pacCyKIeHUN;

dopMHUpoBaHHE YMEHMs BIaJE€Th METOJAMH JI0KAa3aTeIbCTB W AJTOPUTMOB peEIlEHHS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTENIbHBIC PACCYXICHUS B XOJAE pEUICHUs
CTEpEOMETPUYECKUX 33Jady U 3aJad C T[PaKTHYECKHUM COJepKaHueM, (OpMUPOBaHUE
OpEeACTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeldbCTB INpU OOOCHOBAaHMM MaTeMaTUYECKHX
YTBEPKICHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPLIEHCTBOBAHME WHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BAaTEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIIUICHUs], HHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEeaIbHBIX JKU3HEHHBIX CUTYalMsSIX U MPH U3YUYEHUU JPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pPEAIbHBIX CHUTyallUld, MCCIENOBaHUS
IIOCTPOEHHBIX MOJENIEH, MHTEPIIPETALUU TI0JyYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIEP)KATEIbHBIMUA JIMHUSIMU y4eOHOTO Kypca «['eomerpusi» B 10-11
Kiaccax sBiAOTCS: «[IpsiMble W TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpeboBaHWE «YMETh OINEPUPOBATH IOHATHUSIMUY,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAaHUE JOTUYECKHX YMEHUH
pacmpesieniieTcss HE TOJBKO IO COJEPKATENbHBIM JUHUSM, HO W IO TojaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yabTaTaM  OCBOCHHS
OenepalibHO pabouell MPOrpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIMIUAIBHBIM BOIMpPOCaM OOydYaromuecs
oOpalajaiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHMW30BaTh OBJAJEHUE I'€OMETPUUYECKUMU
MNOHATUSIMM U HABbIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpPUHIUIA
IIPEEeMCTBEHHOCTH, a HOBbI€ 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY TI'€OMETPUUYECKUX
MPEJICTABICHUI O0YyJaronuXcs, paciupss U yrayomnsis e€, oOpa3ys mpoYHbIe MHOXKXECTBECHHBIC
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3math ycnmoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIWBUYaTIbHBIX
00pa3oBaTeNbHBIX MpPOrpaMM, OOECHeUUTh YIIyOJIEHHOE U3Yy4EeHHE TEOMETPUU  Kak
cocTaBJsitolel yueOHoro npeamera «MareMaTuka,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Heeno).



COJEP)KAHUE OBbYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIbHbIE U
CKpeIluuBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuxcs NpsaMbIX. [lapainenbHOCTs IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMApPAJUICIIbHBIEC IIPSAMBIE B IIPOCTPAHCTBE, MAPaAJLICIBbHOCTh TPEX
OPSMBIX, ApaJUICIbHOCTh NPSAMOM M INIOCKOCTH. [lapayuiennbHOE W LEHTpaIbHOE
IPOEKTHpPOBaHue, n3oopaxxenue ¢puryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUS.
N300pakenue Gpuryp B napamiesibHOW MPOEKIHU. YTIIbl C COHAIIPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IIPOCTpaHCTBE. llapaienbHOCTh IVIOCKOCTEW: IapaljiebHbIe IUIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TUIOcKocTel. [IpocTeiimme npocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH:
TETPa3p, NapajuleIeuIe], IOCTPOSHUE CEUYEHUI.

[lepneHOIUKYNIAPHOCTE NPSAMOM M IUIOCKOCTH: IEPIEHIOUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, IPsIMbIE IApAJUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEHAUKYJISIPHON
IJI0CKOCTH. OpTOroHanbHOE NpoeKTUpoBaHue. [lepneHanuKynsp U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 IUIOCKOCTH, NPOEKIMs (PUIYpbI HA IJIOCKOCTb.
IlepneHquKyISIpPHOCTD TUIOCKOCTEN: IPU3HAK NIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIIpl B IPOCTPAHCTBE: YIOJI MEXAY IPSAMOMN U INIOCKOCTBIO, IBYTPAHHBIN YO, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa INIOCKUX YIJIOB
MHOrorpaHtoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yromapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTHh Npu3Mbl. [lapannenenunen,
NPSMOYTOJIBHBIA MapajulesIeNIiNe]l W ero cBoWcrBa. KparTyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. I[IpoctpancTBeHHass Teopema Iludaropa. IMupamuaa: n-
yrojipHasi IUpaMuia, NpaBuibHasg U yceu€HHas nupamubl. CBoiicTBa pédep u OOKOBBIX rpaHei
NIpaBUIBHOM TNHpamuibl. [IpaBuwiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpPH3Ma M IpaBUIIbHAs
NUpaMuJia, paBUiIbHASL TPEYTOJIbHAS UpaMKia U MpaBUWIbHBIN TeTpadap, KyO. Ilpencrasnenue
0 MPAaBWIBHBIX MHOTOI'PAHHUKAX: OKTap, NOAEKAdAP U UKOCADIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, nquaroHanu, yrisl. [linomans 60xoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema o
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
IIPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU TUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IPABUIIBHBIX MHOI'OIPAHHUKOB.
CummeTpuss B NpPaBUIBHOM MHOTOTPaHHUKE: CUMMETpHUS NapajUIeNeNuneaa, CUMMETPHUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHbIE W IPOTHBOIOJIOKHO HAIPaBICHHBIE BEKTOpPBI. PaBEeHCTBO



BEKTOpOB. JleHCTBUS C BEKTOpaMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa ciokeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsaTue KomIutaHapHble BEKTOpbI. [Ipu3Hak KoMIuIaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTOopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeX1y KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsT IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, chepuueckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpaleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkenue Ten BpalieHus Ha MI0CKOCcTU. Pa3BépTka munmuHapa u konyca. CuMmmeTpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOr0 CETMEHTA.

KomOunanuu Ten BpamieHuss WU MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIHHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocthro. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTrpaHHHUKA, OIIMCAHHOIO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp MOBEPXHOCTH IMJIMHIpPA, KOHYycCa, Iuiomanas cdepsl u e€ dactei. [lomodue B
npoctpadctBe. OtTHomeHue 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpa3oBanue nonodus, romoreTus. PemeHue 3agady Ha IUIOCKOCTH € MCIIOJIb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne ceyeHU! MHOTOTPAHHUKOB W TEJI BpAIICHUs: CEYEHUs LWIMHApA
(mapayuiebHO W TMEPHIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJALINE Yepe3 BEepIINHY), CEYCHHUs Iapa, METO/bl MOCTPOEHUS] CEYEHUI: METOJ] CIlIe[IOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpancTBe. Onepanun HaJl BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yYMHOKEHHA. IIpsiMoyronbHas cucrema KOOpPAHMHAT B IPOCTPAHCTBE.
Koopaunats! Bektopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBmwxkenuss npoctpancTBa. OrtoOpaxkeHus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JIBMOKCHUH. Buabl NBM)KEHMIl: MapalieNbHbIA IMEPEHOC, LEHTpalbHAasi CHUMMETPHSI,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHBIV YPOBEHB) HA YPOBHE CPEJTHEI'O
OBLIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTABICHHE O MAaTEeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEIyp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MIACHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOAIIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMAaTHYECKOW IIKOJbI, HUCIOJb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOrO  Haponma, cHopMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUUYECKUM INPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHUE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYHUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHHE:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKIIOYasg  O3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHWH, pacCyKIEHUH, BOCIHPHUHUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3unYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI IIPUMEHSATh MaTEMaTHUECKUE 3HAHUSI B MHTEpecax 3J0POBOTO
u 0Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NMUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3HYEecKOe COBEPIIICHCTBOBAHUE MPHU 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) Tpy10BOEC BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K pa3IHYHbIM cdepam
poeCCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccu W peanu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBICHHOCTH;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIUSHUS COLUAIBHO-
SKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHUX  MpoOJieM, OpUEHTalus Ha  MpPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIaCTU OKpYXKAIoUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKpYXKarOLIeH Cpebl;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKH U OOIECTBEHHOW MPAKTUKH, MOHUMaHHE MaTeMaTWYeCKOW HayKH Kak cdepsl
YEJIOBEUECKOU JIEATEIbHOCTH, ITAlOB €€ PA3BUTHUs M 3HAYUMOCTH Ul Pa3BUTUS LIMBUWIM3ALUU,
OBJIAJICHUE SI3BIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH MPOCKTHYIO M UCCIIEN0BATEIBCKYIO AE€ATEIbHOCTD MHANBHYaIbHO U
B IpyIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
INOHATUH, OTHOWICHUH MEXAY MOHATUAMHU, (OpPMYIUpOBaTH ONPEAETICHUS  MOHATHH,
YCTAaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000UIeHHS U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W MPeoOpa3oBbIBaTh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HaOMIOJEHUSIX M  YTBEPXKICHUSX, MpelyaraTb KPUTEPUU U BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJb30BAHMEM 3aKOHOB JIOTMKH, ICIAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUMI0, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIbI;

BbIOMpaTh CHoco® pemieHus YydeOHOM 3amaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXOMAIIMH C Y4ETOM CaMOCTOSITENIbHO —BBIJIETICHHBIX
KPUTEPHEB).

ba3zoBble nccienoBarebcKkue 1eHCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HaHMSI, (OPMYyIUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOJeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEIAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObEKTa, SIBJICHHS, IMpPOLEcca, BHIIBICHHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOATENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAaHMsI, OLIEHUBATh JIOCTOBEPHOCTD MOIYUYE€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIlecca, a TaK)Ke BbIIBUIaTh MPEINOI0XKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIIUK, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOIPOC U JJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pAa3jIMYHBIX THUIIOB, AHAIM3MPOBATH,
CHUCTEMaTH3MpOBaTh U HHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IpEeJICTaBICHHUS,



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTABIATH e¢ B  pasuuuHbBIX  (opmax,
WILTIOCTPUPOBATh IpadUuecKu;

OLICHUBATh HAAEKHOCTh HMH(POpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHbIE YHMBepPcaabHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpClICHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, IPOOJIEMBI,
perraeMoi 3a1auu, BHICKA3bIBATh WMJCH, HAICJICHHBIC HA IOMCK PELICHHUS, CONOCTABIATH CBOU
CYXJIEHUS C CYKACHUSAMH APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBATh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATh IUJIaH, QJTOPUTM pEUICHUs 3a/Jaud, BBHIOMPATh CHOCOO pEIICHUs] C Yy4ETOM
MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
U MBICTUTENBHBIX TPOIECCOB, HX pe3yJIbTaTOB, BIAJIETh CHOCO0AMU CaMOMPOBEPKH,
CaMOKOHTPOJIS TIPOIIEcca U pe3ybTaTa pelIeHrs MaTeMaTHUeCKOH 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh HpPH PEHICHUM 3a/layd, BHOCUTH
KOPPEKTHUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, IAHHBIX, HAMICHHBIX OMIHUOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa I[EIH M YCIOBHSIM, OOBICHATH NPUYUHBI
JOCTHIKEHHUS] WM HEAOCTH)KEHUS PEe3yNbTaTOB JEATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeIbHOCTD:

MOHUMATh M UCTOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaTbHOW pabOTHI TpU
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh Iellb COBMECTHON JeATeIbHOCTH, IIaHUPOBAThH
OpraHU3AIMI0 COBMECTHOM PabOTHI, paclpeaessiTh BHIBI padoOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHST HECKOIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (hopMax paboThl (00CyXkIeHUS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U WHBIE), BBHITIONHATH CBOKO YacTh PabOTHl U KOOPAMHHUPOBATH CBOU JEHCTBHUS C
JIpYTUMH YJICHAaMH KOMAaH[bI, OIICHMBATh KauyeCTBO CBOEro BKJIaJa B OOIMMHA MPOAYKT IO
KpUTEpUSIM, CHOPMYIMPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHS.

INPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiacca o0ydaromuiicst HAyquTCs:

CBOOOIHO ONEpHPOBATh OCHOBHBIMH MOHATHSMH CTEPEOMETPHUHN NPU PEIICHUH 3a1a4d U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUIA;

NPUMEHATh aKCHOMBI CTEPEOMETPUH M  CICACTBHA W3 HHUX TIPH  pEIICHUH
TreOMETPUUECKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOJIOKEHUE TPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEKIY
OpSMBIMH B IPOCTPAHCTBE, MEXKTY MPSIMOM U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (IIpHU3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(pUIMPOBATH MHOTOTPAHHUKY, BEIOMpasi OCHOBAHUS JUIs KIacCH(UKaAIIH;
CBOOOIIHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIbHOE H OPTOTOHAJIBHOE NMTPOSKTUPOBaHKE UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHsS] MHOTOTPAaHHUKOB PA3IMYHBIMU METOJIAMH, BBIITOJIHSITH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIAATh  IUIOIIAIM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TE€OMETPUYECKUX TeJl C MPUMEHEHNEM (HOpMYIT;

CBOOOJTHO ONEpUPOBATh TMOHATHIMH: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TUNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPIWHATAM B
IPOCTPAHCTBE;

BBINOJIHATH ICHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JO0Ka3aTelIbCTBO MAaTeMaTHYECKUX OTHONICHWH W HaXOXKICHHE
r€OMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHBIE METOAbl IPU  PELICHUU
MaTeMaTHUYECKUX 33/1au TOBBIILIEHHOTO U BHICOKOTO YPOBHS CII0)KHOCTH;

HOPUMEHSATh MPOCTEHIINE NIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUH CTEPEOMETPHUYCCKUX 3a]1aY;

U3BJEKaTh,  NpeoOpa3oBbIBATb M HMHTEPIPETUPOBAaTH  HMHMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, MPEACTABICHHYI0 Ha 4YepTekax |
pHUCYHKaX;

NPUMEHSTHh TIONyYEeHHBIE 3HAHUS Ha TPaKTUKE: CPaBHUBATh W aHAIM3HPOBATH
peanbHBIe CUTYaIluH, TPUMEHSITh W3YUYEHHBIC MOHITHS B IPOIECCE MOWCKA PEHICHUS
MaTeMaTHYecKu c(HOpMyITUPOBAaHHON MpPOOIEeMbl, MOJCTUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TEOMETPUYECKUX TIOHSATHH W TEOpeM, ammapara aireOphl, pemaTh MPaKTHYECKHe
3aJ1auu, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPEJCTABICHUSI 00 OCHOBHBIX JTamax pa3BUTUS TE€OMETPHH KaK COCTaBHOMN
JacTu QyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 ki1acca o0yyaromuiicss HAyYUuTCS:



CBOOOJHO OTEPUPOBATH MOHATHIMHY, CBI3aHHBIMH C IUJIUHAPUICCKON, KOHUYECKOH U
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHUS,;

ONEepUPOBATh MOHITUSAMHU, CBA3AHHBIMHU C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacno3HaBaTh Teja BpaileHus (IMIHHIP, KOHYC, cdepa u map) U 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATh B3aUMHOE PACIOIoXKeHUe cephl U MI0CKOCTH;

BBIUMCIISTh BEJIUYUHBI JIEMEHTOB MHOTOIPAHHUKOB W TEJ BpallleHUs, OO0BEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
pUMEHEHUEM (HOPMYIT;

CBOOOJHO OMEPUPOBATH MOHSATUSAMH, CBS3aHHBIMH C KOMOWHALUSMU TN BpallCHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIIATH COOTHOIICHHSI MEXKIY TUIOMIAISIMHA ITOBEPXHOCTEH U 00BEMaMHU TOTOOHBIX
Te,

n300paxarh HW3ydaeMble (DUTYpBI, BBIIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX O00OBEMHBIX (GUTYp: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATH nH(pOpMaLIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTAaBICHHYI0O Ha YepTexax u
PHUCYHKAX;

CBOOOJHO OMEPUPOBATH OHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHSATH OINEPAllMK HaJl BEKTOpaMH;

3aJaBaTh INIOCKOCTh YPaBHEHHUEM B JICKAPTOBOIl cUcTeMe KOOPAMHAT;

pemiath TEeOMETPUYECKHE 3aJayd Ha BBIYMCICHHE YIVIOB MEXKIYy MPSIMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/IA IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3AaHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHUM;

BBITMIOJHATh M300paKeHHWsS MHOTOTPAHHUKOB W TeNl BpallleHUs MpH MapaiieIbHOM
MepeHoce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TIOBOPOTE BOKPYT
PsIMOM, TIpeoOpa3oBaHus IO100MS;

CTPOUTh CCUYCHUS MHOTOTPDAHHUKOB W T BpPAMICHUS: CEYCHHS IFIIMHIpA
(mapamienbHO U MEPIEHAUKYIISIPHO OCH), CEUCHHS KOHYyca (mapaljiebHbIe OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIIUHY), CEUCHUS 1apa;

UCIIOJIb30BAaTh METOBI TIOCTPOSHUSI CEUSHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKA3bIBaTh TE€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKne (aKThl JUIsl PEIICHUS CTePEOMETPUYCCKHX —3ajad,
MPEJIOJIarafoINX HECKOJIBKO IIaroB PeIIeHUs], €ClIi YCIOBUS MIPUMEHEHHUS 3a/1aHbl B
SIBHOW U HESIBHOU (hopMme;

pemath 3aJayd Ha JOKA3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH W HAXOXICHUE
TCOMETPHUYCCKUX BEIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TIPH
pEIICHUN CTEPEOMETPUICCKHX 33]1aY;



IOPUMEHATHh TMOJyYCHHbIE 3HAHWS Ha TMPaKTHKe: CpPaBHUBATh, AHAIM3HPOBATH U
OLICHUBATh peajbHbIE CUTYAllMH, IPUMEHSATh U3yUCHHbIE MMOHSATHUS, TEOPEMBI, CBOMCTBA
B Ipolecce IIOMCKAa PELICHUS MaTeMaTH4eCKd C(HOPMYIMPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBATh PEalbHbIE CUTYAllMH HA S3bIKE F€OMETPHUH, UCCIIE0BATh TOCTPOCHHbIE
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUNM U TEOpeM, allnapara anreopsbl,
pelaTh IPaKTHYeCKUEe 3a]a4l, CBI3aHHbIE C HAXOXKICHHUEM M€OMETPHUYECKIX BEJIMYMH;
UMETh MpeJICTaBlIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHsS T€OMETPUU KaK COCTaBHOM
yacTu (pyHAaMeHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

KoauuecTBO 4acoB

HaumenoBanue pa3aesioB U TEM

NMPOrpaMMbI Bcero

BBenenue B crepeoMeTpuio 23

B3anMHOe pacnionokeHue npsmsIx B
MIPOCTPAHCTBE

KonTpoabu
ble padoThbI

IIpakTu
yeckune
padoThI

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIe pecypChl

POIII 10 kmace
https://resh.edu.ru/subject/17/10/ MOIII
10 xnacc

https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video_lesson,video
subject_program_ids=31937339,3266302
3,31937337 class_level ids=11,10

POII 10 knace
https://resh.edu.ru/subject/17/10/ MBI
10 kmacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video_lesson,video
subject_program_ids=31937339,3266302
3,31937337 class_level ids=11,10

[TapamrensHOCTh IPSIMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

PBII 10 knace
https://resh.edu.ru/subject/17/10/ MBI
10 xmacc
https://uchebnik.mos.ru/catalogue?aliases

=lesson_template,video lesson,video
subject program ids=31937339,3266302
3,31937337 class level ids=11,10

[lepneHUKyYISIPHOCTD MPSAMBIX U 25

POIII 10 kmace




IUIOCKOCTEH B IIPOCTPAHCTBEC

https://resh.edu.ru/subject/17/10/ MOIII
10 kmacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video_lesson,video
subject_program_ids=31937339,3266302
3,31937337 class_level ids=11,10

VYTriasl 1 paccTosiHUA 16

PBII 10 knace
https://resh.edu.ru/subject/17/10/ MO
10 kmacc
https://uchebnik.mos.ru/catalogue?aliases

=lesson_template,video lesson,video
subject _program 1ds=31937339,3266302
3,31937337 class level ids=11,10

MHororpanHuku 7

BexkTops! B IpocTpaHCTBE 12

IToBTOpenue, 00o0IIeHNE U
CHCTeMaTH3alus 3HaHUH

POII 10 xnacc
https://resh.edu.ru/subject/17/10/ MDIII
10 xnacc

https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video_lesson,video
subject_program_ids=31937339,3266302
3,31937337 class_level ids=11,10

POIII 10 knacc
https://resh.edu.ru/subject/17/10/ MBI
10 knacc
https://uchebnik.mos.ru/catalogue?aliases

=lesson_template,video lesson,video

subject _program ids=31937339.3266302

3,31937337 class level ids=11,10




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

Ne
n/n

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMMmblI

AHanutnueckas TeoOMCTpHUA

[ToBTOpenue, o6obIIeHNE 1
crucTeMaTu3alus 3HaHUI

KoauuecTBO 4acoB

Bcero

15

15

KonTpo
JIbHbIE
padoThI

IIpakTuyec
KHe
padoThI

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

POII 11 xnacc
https://resh.edu.ru/subject/17/11/ MDIII
11 xnacc

https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video_lesson,video
subject_program_ids=31937339,3266302
3,31937337 class_level ids=11,10

POIII 11 xmace
https://resh.edu.ru/subject/17/11/ MOIII
11 xnacc

https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video_lesson,video
subject_program_ids=31937339,3266302
3,31937337 class_level ids=11,10

O06bEM MHOTOTpaHHUKA

17

POII 11 knace
https://resh.edu.ru/subject/17/11/ MBI
11 xmacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video_lesson,video
subject_program_ids=31937339,3266302
3,31937337 class_level ids=11,10

Tena BpameHnus

24

POIII 11 xmace
https://resh.edu.ru/subject/17/11/ MDIII




11 knacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video_lesson,video
subject_program_ids=31937339,3266302
3,31937337 class_level ids=11,10

[Tnomaam MOBEPXHOCTH U O0BEMBI

POIII 11 xmace
https://resh.edu.ru/subject/17/11/ MBI
11 xmacc

KpYIJIBIX Ten 9 https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video_lesson,video
subject_program_ids=31937339,3266302
3,31937337 class_level ids=11,10
POIII 11 kmacc
https://resh.edu.ru/subject/17/11/ MBI
11 kmacc

JIBrKeHUS 5 https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video_lesson,video
subject program_ids=31937339,3266302
3,31937337 class_level ids=11,10

[ToBTOpenue, o6obIIeHNE 1 17

CHCTeMaTu3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




10 KJIACC

INIOYPOYHOE IINTAHUPOBAHUE

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KoHTpoJLHbIe
Bcero P
padoThI

IpakTuyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE TpaBUIIa U300PAKECHUS HA
PHUCYHKE IIJIOCKOCTH, NapaJlIesIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

05.09.2023

[TonsiTHS cTepeoMeTpHn: TOUKa, psimas,
IIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuiIa N300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

08.09.2023

[TonsTHS: epeceKaroUecs MIOCKOCTH,
nepeceKaromecs npsmasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

IlonsTus: NnepeceKarommecs mIoCKoCTH,
InepeceKarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYITPOCTPAHCTBO. Pemenune 3amau

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

08.09.2023

12.09.2023

15.09.2023

MHororpaHHuKH, U300pakeHUE
MIPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOLIUX 00BEKTOB. Pemenue
3a1a4

15.09.2023

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
clIencTBUS U3 HUX. Pelenne 3amaq

19.09.2023

22.09.2023

AKCHOMBI CTEPEOMETPHHU U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

22.09.2023

10

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBbI, KOTOPBIE IPOXOJAT Yepe3 UX
peopa. M3o0OpakeHne nepecedcHust
ITOJIYYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpOeHHBIX CEYEHUN
pa3HbBIMU LIBETaMU

26.09.2023

11

N300paskeHne ceueHni mupaMubl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJTYYEHHBIX MJIOCKOCTEM.
PackpamBanue NOCTPOEHHBIX CEUYECHUN
pa3HbBIMU [IBETaMHU

29.09.2023

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pedpa. M3o0pakeHne nepecedeHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamBanue NOCTPOSHHBIX CEYSHUN
pa3HbIMU 11BeTaMU. Perienune 3a1a4

29.09.2023

13

N300paxenune cedyeHuit nmupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pebpa. N3o0pakeHne nepecedeHums
MOJTyYEHHBIX TUIOCKOCTEH.

03.10.2023




14

PackpaivBanve mocTpoeHHbBIX CEYEHU
pa3HbIiMu LBeTaMu. Pemienue 3anau

Merton cnenoB Juisi HOCTPOCHUS CEUYCHUM

06.10.2023

15

Meton ciie10B JUIsl IOCTPOEHUS CEUEHU M.

CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

06.10.2023

16

17

18

19

20

Meton ciie10B JUIsl IOCTPOEHUS CEUEHU M.

CaoiicTBa niepece4eHnii IpsIMbIX U
IUIOCKOCTEeH. Perrenne 3agaq

[Toctpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alUCh 1IaroB
MMOCTPOEHUS

ITocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIUCh 11aroB
noctpoeHus. Pemenne 3anau

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
noctpoeHus. Peuenue 3anauy

10.10.2023

13.10.2023

13.10.2023

17.10.2023

20.10.2023

21

[ToBTOpenue manumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX oTpe3kax. [logobOue

20.10.2023




22

TPEYroJIbHUKOB

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4YepTexkax. McTtopus pa3BuTus
IJITAHUMETPUH U CTEPEOMETPHH

24.10.2023

23

KonTpomnbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

27.10.2023

24

B3anMHOe pacnosnokeHue npsmMbIx B
npoctpancTBe. CKpeluBaroIuecs
npsMble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHbie npsiMbIe B
IIPOCTPAHCTBE

27.10.2023

25

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOW MPSAMOM, IPOXOASUIEN Yepe3
TOYKY IIPOCTPAHCTBA U HE JIeKaIlel Ha
JAHHOM npsMoi. Jlemma o nepecedeHuun
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

07.11.2023

26

[TapannenbHOCTb TpeX MpsiMbIX. Teopema

0 TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o

CKpCHIMBAIOINUXCA ITPAMBIX

10.11.2023

27

28

[TapannensHOE TPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaAJIIETLHOTO
npoekTupoBaHus. M300pakeHne pa3HbIX
¢buryp B napauienbHON IPOEKINUN

[MenTpanbHas nmpoekuus. YToiui ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

10.11.2023

14.11.2023




29

30

31

32

33

3azaym Ha JOKa3aTeNbCTBO U
UCCIICIOBAHKE, CBA3AHHBIE C
PacCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

[ToHsiTHA: MapaeaIbHOCTh NPSIMOUN U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napauienbHOCTH NPSIMOU U
IJIOCKOCTH

I'eomeTpuueckue 3a/1aun Ha BHIYHUCIICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHbIE C
HapajyIeNIbHOCTBIO IPSMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE

[TocTpoenue cedueHus, mpOXOSAIIETO Yepes
JAHHYIO MIPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH

[TapannensHas npoeKUHs, IPUMEHEHUE
JUIS TIOCTPOCHHUSI CEUSHHI KyOa U
napauienenunena. CeoncTaa
napajuieJenuIeaa 1 Ipu3Mbl

17.11.2023

17.11.2023

21.11.2023

24.11.2023

24.11.2023

34

[TapannensHele ockocty. [Ipusnaku
NapaJUIeIbHOCTH JBYX IUIOCKOCTEN

28.11.2023

35

Teopema o mapajuieTbHOCTH U
CANHCTBEHHOCTH ITJIOCKOCTH, HpOXOJISIHIeﬁ
yepe3 TOUKY, He MPUHAJICKAIYIO TaHHON
IJIOCKOCTH M CJIEJICTBHSA U3 HEé

01.12.2023

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUCHUS
IIPY NIEPECEUCHNH JIBYX MMAPaUICIIbHBIX

01.12.2023




37

38

IJTIOCKOCTEH TpeThe

CBoiicTBa mapayIenbHBIX IOCKOCTEH: 00
OTpe3Kax MapajuiesIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXAY NMapajuleIbHbIMU
IUIOCKOCTSIMH; O IIEPECEUCHUN TIPSAMOM €
JBYMS IIapaJlJIeIbHBIMU IJIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

05.12.2023

08.12.2023

39

40

41

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOIO
napajuleJenune1a

Boruncnenue UIMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajuieyIeuIe e

08.12.2023

12.12.2023

15.12.2023

42

[lepneHMKyIAPHOCTD NPAMOU U
mockocty. [Ipn3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOMN U
IJIOCKOCTH

15.12.2023

43

44

45

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipn3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOH U
IJIOCKOCTH

TeopeMa 0 CylIeCTBOBaHUH U
€AMHCTBEHHOCTH IPSIMOM, MPOXOAAIIECH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

IInockoctu u NEpUCHAUKYIISIPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

19.12.2023

22.12.2023

22.12.2023




46

47

48

[TnockocTu U epneHAUKYISIPHBIE UM
MpsIMbIE B MHOTOIpaHHUKaX. Pemienue
3a1a4

[lepnienuKynsap U HAKJIOHHAS.
[TocTpoenue neprneHauKysapa u3 TOUYKU
Ha IPSIMYIO

[lepnieHIuKysp U HAKJIOHHAS.
[TocTpoenue neprneHauKyspa u3 TOUKU
Ha npsMyto. Pemenue 3agau

26.12.2023

29.12.2023

29.12.2023

49

50

51

TeopeMma 0 TpEX nepHeHANKYIIApax
(mpsimast u oOpaTHast)

Teopema 0 TpEX MepreHAuKyIIpax
(mpsimast u oOpatHasi). Pemenue 3amayq

Yron MECKAY CKPCHIMBAOIIIUMHACA
IIpsAMBbIMHA

09.01.2024

12.01.2024

12.01.2024

52

[Tonck nepreHIMKyIspHBIX IPSIMBIX C
IIOMOILBIO IIEPIEHAUKYISIPHBIX
IJIOCKOCTEN

16.01.2024

53

54

55

OpToroHanbHOE IPOEKTUPOBAHUE

ITocTpoenue ceuenuit kyoa, Ipu3Msl,
MPAaBUIBHOM MUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

[Toctpoenue ceuenunii kyda, MpU3MBlI,
MPaBUJIBHOM NTUPAMHUJIBI C IOMOLIBIO
OPTOrOHAJIBHOM MPOEKIUU. Perenne
3ajJa4

19.01.2024

19.01.2024

23.01.2024

56

CumMMeTpHs B IPOCTPAHCTBE




57

OTHOCHUTEJIBHO II0cKocTH. Ilinockoctn
CUMMETPUN B MHOT'OTPaHHUKAX

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

26.01.2024

26.01.2024

58

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

[IpaBunbHbIE MHOTOIpaHHUKHU. Pacyér
pacCTOSAHUM OT TOYKH 10 MIOCKOCTH.
Pemenue 3anau

CrocoObl ONyCTUTH NEPIIECHANKYISAPHIL:
CUMMETpPHUS, CABUT TOYKHU IO
napajieIbHON MPAMO

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHUE PACCTOSIHUN

30.01.2024

02.02.2024

02.02.2024

06.02.2024

62

63

64

65

KonTponbhas padota "B3aumnoe
pacIoIOKEHNE MPSIMBIX U TNIOCKOCTEN B
npocrpaHcrae”

IloBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMaA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘{CCKI/IC METO/bI BEIYHMCJICHUA
yriia MCKAy NpsIMbIMHA B MHOT'OT'PAHHUKAX

09.02.2024

09.02.2024

13.02.2024

16.02.2024

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOTO yTIila

16.02.2024




67

68

69

[TeprieHAMKYSIPHBIE TIJIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISIPHBIX
IJIOCKOCTEN

[Ipu3Hak neprneHuKyIIpHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHus IByX MI0CKOCTel
MEePIEHIUKYISIPHBIX TPEThEU IIIOCKOCTH
[IpssMOyTONBHBIN MapauIeIenuIe; Kyo;

HU3MCPCHUA, CBOMCTBaA MpAMOYT'OJIBHOT'O
mapajiCCIrumIicaa

20.02.2024

23.02.2024

23.02.2024

70

Teopema 0 1MaroHany NpPsMOYTrOJIbHOTO
napajuiesIenuIe1a u CIeJCTBUE U3 Hee

27.02.2024

71

72

73

74

CrepeomeTpHryuecKue U MpUKIIa HbIC
3a7a4M, CBA3aHHbBIC CO B3aUMHBIM
pacIoN0KEHUEM NPSIMBIX U TUIOCKOCTH

HOBTOpeHI/IGI CKpCUIMBAIOIIHECS ITPAMBIC,
apaJiICJIbHBIC MJIOCKOCTH B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

Hapa napajiCJIbHBIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
MPOCTBIX CUTYaUAX

Paccrosaue oT TOUkHn J0 IINIOCKOCTH,
pacCTosIHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

01.03.2024

01.03.2024

05.03.2024

08.03.2024

75

76

Brruncnenue pacctossHuNA MEXIY
CKPELIMBAIOIIHUMUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIISIPHON TUNIOCKOCTH

TpéXrpanHblii yroi, HEpaBeHCTBa IS

08.03.2024




TpexrpaHHbIX yrioB. Teopema [Tudaropa, 12.03.2024

TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIS

TPEXTPAHHOTO yIya
77 DneMeHTHI ChePUIECKON TeOMETPHH:

reoIe3nYECKUe JIMHUN Ha 3eMiie 15.03.2024
73 KonrponsHast pabora "Yrisl u

paccrosiHus" 15.03.2024
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

U €ro 3JeMEeHTHI" 19.03.2024
20 ITupamupa. Buaer nupamua. [IpaBunsHas

nupamuaa 22.03.2024
31 [Ipusma. [IpsAmas u HAKJIOHHAS IPU3MBI.

[IpaBuiibHas nmpusma 22.03.2024
2 [Ipsimoii napamienenunen,

MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo 02.04.2024
23 Brinyxiible MHOrorpanHuku. Teopema

Diinepa 05.04.2024

Brinyxkiible MHOTOrpaHHUKH. Teopema
84 Oiinepa. [lpaBunbpHbIe U OTyNIpaBUIbHBIE 05.04.2024

MHOTOTpaHHUK!U
85 KonTponbnas padora "MHuororpaHHuKT" 09.04.2024
26 [lonsTHE BEKTOpA HA MIJIOCKOCTH U B

MIPOCTPAHCTBE 12.04.2024
87 CyMMa BEKTOpOB 12.04.2004
88 PasnocTs BekTOpOB

16.04.2024




89

[IpaBuio napannenenunena

19.04.2024
90 YMHOXEHHE BEKTOpa Ha YHCIIO
19.04.2024
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 i
BEKTOPOB, HE JISKAIUX B OJTHOU 73.04.2024
MIJIOCKOCTH
92 C
KaJIIpHOE TIPOU3BEICHUE 26.04.2024
03 Brruncnenue yria Mexy BEKTOpaMu B
MPOCTPAHCTBE 26.04.2024
94 IT i
pocTeiiine 3a1a4u ¢ BEKTOpaMu 30.04.2024
95 IT i
pocTeiiine 3a1a4u ¢ BEKTOpaMu 03.05.2024
96 [Ipocrelimme 3a1a4u ¢ BEKTOPaMH.
Pemenue 3anau 03.05.2024
97 [Ipocreiimme 3a1a4m ¢ BEKTOPaMHU.
Pemrenue 3amau 07.05.2024
98 06006 i
001IIeHrEe U CUCTEeMaTH3aIis 3HAHUIA 10.05.2004
99 006006 i
00lIlIeHNE U CUCTEeMaTU3als 3HaHUI 10.05.2024
100 Hrorosast koHTpoIpHAs paboTa
14.05.2024
101 HToroBasi KOHTpOJIbHASA paboTa
17.05.2024
102 O06o0061IeHre U crucTeMaTU3alus 3HaHU!




17.05.2024 |

OBIIEE KOJIMYECTBO YACOB I10
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11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
] [ToBTOpenue TeMsl "KoopauHarsl BEKTOpa |
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTOopenue Temsl "CkansipHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria |
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpEeHUE TeMBI "YpaBHEHHE MTPSIMOH, |
IIpoxosuiei yepes 1Be TOUuku"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, |
YpaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousseneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE |
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/Ibl pacuéTa yria ]
MEXy NPSIMbIMH B MHOT'OTPaHHUKAxX
11 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXY TNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSSHUASA OT TOYKH J10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHue paccTosiHUI OT TOUYKH 10

13
IIJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUI OT TOYKH 10
IJIOCKOCTH B MPAaBUJILHON TUPAMHUJIE

15 KontposbHas pabota "AHamuTndeckas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIEJIOB
CeueHrsi MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IIJIOCKOCTH, MIEPECEUEHUS IPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
rapajuieJbHbIE CEYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOIIEHUM
[TapannensHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAIOIIIUMHUCS
MPSIMBIMU
[TepnenuKynsipHBIC TIPSIMBIEC U

” MIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEepHIEHUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB
[TepnenguKkynsipHBIC IPSMBIC H

23 IJTOCKOCTH: TEOpEMaA O TPEX
MepHeHIUKYISIpax

24 [lepnenaukynspHbIe TPSIMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS AJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOIIAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
101 IeH, COOOPaKEHHsI TTOI00MS

26

[ToBTOpenue: miomanu
MHOTOYTOJLHUKOB, ()OPMYIIBI JIS
TJI0IA N, COOOpaKEHHsI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, CoOoopakxeHus Mo00M

[Tnomamu cedeHuit MHOTOTPaHHUKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpAKCHHUSI TOT00MS

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUs OA00US
KonTponbnas padota "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesenunena

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpHUyeCcKre 3a7a4u, CBI3aHHBIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNenuneaa

34

[Tpuknaguelie 3a1a4n, CBI3aHHBIE C




BBIYMCICHUEM 00BEMA MMpsAMOYI'OJIBHOTO

napajienenumneaa

35 O06BEM IPSIMOI TPU3MBI

36 CrepeomeTpuueckue 3aJa4u, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSAMOIA TPU3MBI
Beruncnenme 00bEMOB TEIT ¢ TTIOMOIIIBIO

38 onpeaenéHHoro uurerpana. OopéM
HAKJIOHHOH MPU3MBI
Beruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

39 onpenenéHHoro uHTerpaita. O0neM
T PAMH/TBI

40 dopmyna 00béma nmupamuabl. OTHOIIEHUE
00BEMOB MHUPaMHU/J C OOIIMM yTIIOM

41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM

4 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIOHHOW TPU3MBI

43 CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4yn mo Teme "OOBEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI

46 [Ipumenenue o0bEMOB. Borunicnenue

pPacCTOAHUA A0 IMIIOCKOCTHU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
Hunuaapuyeckas MOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Munuuap. [IpsAsMoit KpyroBou HUIMHAP.
[Inomane MOBEpXHOCTH LUIUHIPA

50 Konundeckasi mOBepXHOCTH, 00pa3yromiue
KOHMYECKOU noBepxHocTH. Konyc

51 Ceuenune KOHyca MIOCKOCTHIO,
napajuieNbHOM MII0OCKOCTH OCHOBAHUS

50 Yceu€nneplit konyc. M3o0paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

55 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MIOCTPOECHUEM CEYEHUH HUINHAPA, KOHYyCa
CrepeomeTpuueckue 3aa4 Ha

56 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa

57 [Ipuknagnelie 3aa4u, CBI3aHHbBIE C
HUATUHAPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
UUAITUHAPOM

59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u cepbl
IUIOCKOCTHIO. Bua u n300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuyecKue 3a7aud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpolt U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpuyecKue 3a7aud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOEHUEM UX CEUEHHH MIOCKOCTHIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHI)Ie
nmoxoous

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHJIpA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpenenéHHoro uarerpana. Oobém
KOHYca

74

75

76

IInomanu 60KOBOI M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHUeCKHE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHYca

[Ipuknagueie 3agaun 1o teme "OO0BEMBI U
IJI0IIaAu TOBEepXHOCTEN Ten"

77

O0BEM mapa 1 mapoBOTo CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
chepnl. CTepeoMeTprUIeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
11apa, mapoBOro CErMEHTa U IIapoOBOTO
CEeKTopa

78

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
momaasio cgepbl. COOTHOLIEHUS MEXKITY
TIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOTOOHBIX TEIl

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpHUeCKUE 3a]1a9H, CBI3aHHBIC C




80

BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MMOBEPXHOCTEM

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBrokeHust mpocTpancTBa. OTOOpasKeHHS.
JIBv>keHust ¥ paBeHCTBO Guryp. O0mme
CBOWCTBA JBUKCHUI

82

83

84

Bupl 1BukeHMI: napaieibHbIN
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajbHAsi CAMMETPHS, IIOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS

85

86

87

88

Kontponbnas padota "BekTops! B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CHCTeMAaTH3allis 3HAHWI:
"[lapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
B IIpocTpaHcTBe"”

Oo6o06maromiee noropeHue 11 noHATUH U
MEeTOJI0B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"Bekrops! B mpocTpaHcTBe”

O6o06maromiee nosropenue 11 noHATUH U
MeTOoJI0B Kypca reomerpun 10—-11




89

90

KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUM:
"BexTops! B mpocTpaHcTBe"

O6o6maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3all1sl 3HAHU:
"OO6beM MHOTOTrpaHHUKA"

Ob6o06maromee nosropenue 11 noHsATUH U
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTH3aIlHsl 3HAHHI:
"O6beM MHOTOrpaHHUKA"

91

Oo6o6maromee nmoBropenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyrJbix Ten"

92

O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"

93

WroroBas koHTpoJsibHas paboTa

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3aIvsl 3HAaHUHA

96

Hcropus pa3BUTHS CTEPEOMETPHUN KaK
HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HayKH U € poJib B Pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
INPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
PECYPCEHI ¢ LIOP:

1. Poccuiickas anekTpoHHas mkoja https://resh.edu.ru/

2. bubnnoreka MockoBCKO# 31eKTpoHHOMU 1Kokl https://uchebnik.mos.ru/catalogue
3. Buneoypoxku Ha caiite "Mnpoypok" https://iu.ru/video-lessons

4. bubnnoTteka BUAEOYPOKOB MO IIKOJIBHOM MporpaMMe Ha caiTe

5. "Internetypok" https://interneturok.ru/

6. Onnaiin-mkona "3Haiika" https://znaika.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 360759633439360235315265728116943077456903154137
Bnageney MoneHuykan HaTanea AnekcadoposHa

OeicTevTened C17.03.2023 no 16.03.2024



http://www.tcpdf.org

		2023-11-03T17:43:02+0500




