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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBIsETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3YUEHUs AUCLHUILUIMH €CTECTBEHHO-HAyYHOU
HAIPaBJICHHOCTH U IPEIMETOB I'yMaHUTapHOro LuKiIa. IIOCKOIBKY JIOTHYECKOE MBILUICHUE,
dopmupyemMoe TmpH HM3Y4eHHH OOYYAIOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKHUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUYECKHUX 3aJa4, YMEHUE BBIABUIaTh M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCTOJIBb3YIOTCS TIPU PEIIEHUM 3a/lady e€CTECTBEHHO-HAY4YHOI'O LIMKJIA, B YACTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHHUsE TMporpaMMel yuebHoro kypca «['eomerpusi» Ha yriyOnE€HHOM ypOBHE —
pasBUTHE MHIUBHIYAJIbHBIX CIIOCOOHOCTEH OOYy4YaroOIMXCsl NIPU H3yYEHUM TIEeOMETPUH, Kak
cocTaBJIAOLIeH mpeaMmeTHO obOnactu «MaremaTnka U MHPOpPMATHKa» dYepe3 obecrneyeHue
BO3MOXXHOCTH IPUOOPETEHUSI U HUCHOJIb30BaHUS Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
NeHCTBUH, CeNM(UIHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCHEIIHOTO MpOo(heCcCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/1a4aMu Kypca F€OMETPUU Ha yriyOIEHHOM YPOBHE, PaCIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCSL:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK YacTU MHUPOBOH KYJIBTYpHl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPY’KAIOIIUM MHUPOM;

dbopMHpOBaHHE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIHMX
MaTeMaTUYeCKUX MOJENSAX, I[O3BOJISIIOIIMX OMNMCHIBaTh W H3y4yaTb pa3Hble  SBICHUS
OKpY’KaloIIero MHpa, 3HaHHE NMOHATHHHOTO ammapara 1mo pasgeny «CTrepeoMeTpus» y4eOHOro
Kypca FeOMETpHH;

(dbopMHpOBaHHE YMEHHs BIIa/IeTh OCHOBHBIMU MOHATUSMH O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyJT U yMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3a/ay;

dbopMUpOBaHHE yMEHMs paclo3HaBaTh Ha YEPTEkKax, MOAENAX M B PEAJbHOM MHpE
MHOTOTPaHHMKH U Te€Jla BPALIeHUsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJEIIN;

¢dopmupoBaHue IOHUMaHUS BO3MOXXHOCTH AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOopHuil, (opMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTEeNbCTB M aJITOPUTMOB pEIICHUS,
YMEHMS MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUs
CTEpEOMETPUYECKUX 33Jady U 3aJad C T[PaKTHUYECKUM cojepkKaHueM, (popMHupoBaHUE
NpEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKHU B IPOBEAEHUM I€AYKTUBHBIX PaCCYXKICHUI;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0Oydaromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIIbCKUX YMEHHUM, KPUTHYHOCTH
MBIIUIEHUS], UHTEPEca K U3YUEHHUIO T€OMETPUH;

dopmupoBaHrue (HYHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX KU3HEHHBIX CUTYalUsIX W MPH U3yYEHUU APYTUX yUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTENl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAHUS pEAIbHBIX CUTYyallMil, HCCIeI0BaHus
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIY [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KAaTEeIIbHBIMU JIMHUAMH y4deOHoro Kypca «['eomerpusi» B 10-11
kiaccax sBistoTcs: «lIpsiMble W MIIOCKOCTH B MTPOCTpaHCTBe», «MHororpanHuku», «Tena
BpanieHus», « BEeKTopbl U KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YMETh OIEPUPOBATH MOHATHIMUY,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHoM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYSCKUX YMEHUU
pacripeniesiieTcsi He TOJBKO IO COJACPXKATelIbHBIM JIMHUSAM, HO W MO TojxaM OOydYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE MPEIAMETHBIM  pe3ylibTaTaM  OCBOCHHS
®enepanibHO paboueil MporpaMMebl, pacrpene’éHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATENbHO M IOCTYNATEIbHO, C COOJIIOJIEHUEM MpUHIHUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPHYECKHUX
MIPEACTABICHUI 00YYaIOIUXCsl, paclupsst U yriyossisi e€, o0pa3ysl MPOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[Tepexo K M3y4EHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3marh ycnoBus nans auddepeHnmanuu  00y4eHHs, MOCTPOCHUS WHAMBHUAYAIbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O0ECHeunTh  yIIIyOJNE€HHOE W3yYeHHE TEeOMETPHH  Kak
cocrasJsitollell yueOHoro npeamera «Maremarukay;

MOJTOTOBUTH OOYYAIOIIMXCS K MPOJIOJDKEHUIO M3yYeHUs MaTeMaTUKU C Y4ETOM BBIOOpa
Oynyueit mpodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXKIY OOIIMM U MPOeCCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henenro), B 11 kiacce — 102 ygaca (3 daca B Hezienio).

VYyer pabouell mporpaMMbl BOCHUTAHHS MNpU HU3ydeHHH mpenmera «MaTtematukay
peanusyercs yepes:

- MaKCUMAaJIbHOE HMCIIO0JIb30BaHUE BOCIIMTATEIbHBIX BO3MOXKHOCTEN CoJlep:kaHusl yueOHOTO
npenmera «MaTtematuka» A (GOPMUPOBAHUS y OOYYAIOIIUXCS POCCHMCKHUX TPaTUIIMOHHBIX
JIyXOBHO-HPABCTBEHHBIX M COLUMOKYJIbTYPHBIX LIEHHOCTEH, POCCUUCKOTO HCTOPUUYECKOTO
CO3HAHMUS Ha OCHOBE MCTOPUYECKOrO IMPOCBELICHUS; MOJ00P COOTBETCTBYIOLIETO COAEpPMKAHUS
YPOKOB, 3aJJaHUH, BCIIOMOTATEIHbHBIX MAaTEPUAJIOB, MPOOJIEMHBIX CUTYALlUN TSl O0CYKICHUIH;

- BBIOOpP METO/OB, METOJMK, TEXHOJOTHUN, OKA3bIBAIOIINX BOCIUTATENIBHOE BO3/EHCTBHE
Ha JUYHOCTh B COOTBETCTBHM C BOCHIHTATENIbHBIM WJEAJIOM, LIENBIO M 3aJa4aMH BOCHUTAHUS,
[[EJICBEIMU OPUEHTHUPAMHU PE3YJIbTATOB BOCIHUTAHMS; PEATU3ANI0 MPHUOPUTETA BOCIUTAHUS B
y4eOHOM JeSTENHHOCTH,

- IPUBIIEYCHNE BHUMAHUS 00YYaIONINXCs K IIEHHOCTHOMY acCHeKTy H3y4aeMbIX Ha YpOKax
«MaremaTukay», SBIEHUNA U COOBITUH, MHUIIMUPOBAHHUE OOCYKIEHUH, BBICKA3bIBAHUN CBOETO
MHEHHUSI, BBIPAOOTKH CBOETO JMYHOCTHOTO OTHOIIEHUS K M3y4aeMbIM COOBITHSIM, SIBJICHUSIM,
JIUam;

- TMpUMEHEHHEe WHTEPAKTUBHBIX (opM ydeOHOI paboThl — HHTEIUIEKTYalIbHbIX,
CTUMYJIMPYIOIIMX TO3HABATEIbHYI0 MOTHUBAILIMIO, UIPOBBIX METOJUK, JHUCKYCCHM, aloIIuX
BO3MOKHOCTh TIPHOOPECTH OIBIT BEAEHUS KOHCTPYKTHBHOTO JHAJora; TPYIIOBOM palOTHI,
KOTOpasli YYUT CTPOUTHh OTHOIIEHWUS W JIEWCTBOBAaTh B KOMAaHJIE, CIIOCOOCTBYET DPa3BHUTHIO
KPUTUYECKOT'O MBIIIUICHHUS;

- moOykJeHue oO0yyaroumxcs coOMIOAaTh HOPMBI TOBEACHHsS, TMpaBHJIa OOMICHHS CO
CBEPCTHUKaMM U  TEJaroru4ecKuMu  paboTHHKaMH, COOTBETCTBYIOIIME  YKIJIaTy



0011e00pa3oBaTeIbHON  OpPTaHMW3allii, YCTAHOBJICHHUE U TMOIACPKKY J0OpOXKeIaTeTbHON
aTMocdepsl;

- OpraHM3aIMI0 HACTABHUYECTBA MOTUBHPOBAHHBIX U IPYIUPOBAHHBIX O0YUAIOIIMXCS HAJl
HEYCIEBAIOIIMMU  OJHOKJIACCHUKaMH, B TOM 4YHCI€ C OCOOBIMH 0Opa3oBaTEIbHBIMU
NOTPEOHOCTSAMH, NAIOLIET0 OOYYaIOUIMMCS COLUATbHO 3HAYUMBIA OMNBIT COTPYIHHYECTBA U
B3aMMHOM ITOMOIIIH;

- WHUIMAPOBAHME W TOMJEPKKY HCCICIOBATEIBCKONW JESTEIBHOCTH O0YYarouXcs,
IUTAHUPOBAHUE W BBINOJIHEHHE WHAMBUAYAIbHBIX W TPYIIOBBIX MPOEKTOB BOCIUTATEIBHOMN
HaIpPaBJIEHHOCTH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOUIMECs, apalieIbHble U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemnBarOmuxcs npsaMbiX. [lapannensHOCTs IpSIMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauUIEIbHOCTD TPEX
OPSAMBIX, APAJLIEIBHOCTh NPAMOM M IIOckocTH. [lapamiensHOe UM LEHTPAIBHOE
POCKTHPOBaHUE, n3o0pakeHue Guryp. OCHOBHBIE CBOHCTBA MapaICIbHOTO MPOSKTUPOBAHMSL.
N300paxkenue Gpuryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJI
MEXIy IpPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEM: NapauleibHbIE INIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TUIOcKocTer. [IpocTeiime npocTpaHCTBEHHbBIE (PUTYPBI HA TUIOCKOCTH:
TETpa’aAp, NapaJLICNIEeNUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHOAUKYISIPHOCTh  NPSMOM M IUIOCKOCTH:  IEPIEHIAUKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUIeIbHBIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPU3HAK
NEePNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYISPHON
10cKocTH. OpTOoroHanbHOE NpoekTupoBaHue. [lepneHauKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH J10 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 INIOCKOCTH, MPOEKIUs (PUIYpbl HA TIIOCKOCTb.
[lepnieHAUKYISIPHOCTD TUIOCKOCTEW: IPU3HAK MEPIEHANKYIISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

YTrabl B IPOCTPAHCTBE: YTOJI MEXAY NPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YroOJ, IMHEHHbBIN
yroJl JABYIPAaHHOTO yria. TpéxrpaHHblii M MHOrorpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yriyia. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO yIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulesIeNine] W ero cpoWcrBa. Kparyaillume nyTM Ha IOBEPXHOCTH
MHoOrOorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi MUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, paBUiIbHAS TPEYTOJIbHAS MUPAMUJIa U MIPABUIbHBIN TeTpasap, kyO. IlpencraBnenue
O MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTA3IP, TOAECKASAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMU/IBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIeaa, CUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPUS PABWIIBHON TUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBICHHBIC BEKTOpbL. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIUUTAHHUE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHO)XXEHHME BeKTOopa Ha uwncio. CBoiicTBa cioxxkeHHs BeKTopoB. CBolicTBa
YMHOKEHUSI BeKTOpa Ha yucio. [loHaTtue komiuianapHsle BEeKTOphl. IIpu3Hak KoMIiaHapHOCTH
Tpé€x BekTopoB. [IpaBuno napamnenenunena. TeopemMa O pas3IoXKEHUMM BEKTOpa IO TPEM
HEKOMIUJIAaHApHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMHU TOYEK. YTOJ
Mexly BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpalieHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, ceprueckas
MOBEPXHOCTh, OOpa3zymoiiue mnoBepxHocTed. Tena BpamleHus: WIMHAP, KOHYC, YCEYEHHBIN
KoHyc, chepa, map. BzaumHoe pacnonoxxeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cdepe. U300paxeHune Ten BpallleHUs Ha IIOCKOCTU. Pa3BépTka nuninuHapa u konyca. CuMMeTpust
cthepsl 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIHHOIO
napajuienenunena u ciueactBus u3 He€. OOBEM HpsIMONW M HAKJIOHHOM MPU3MBI, HUIWHAPA,
nupamMuabl 1 KoHyca. O0bEM mapa 1 mapoBOro CETMEHTA.

KoMOuHammu Tey BpamieHuss W MHOTOTPaHHUKOB. [Ipu3Mma, BNHMCAaHHAs B IHJIMHID,
omucaHHas okoyio ImHApa. [lepeceuenne cdepsbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTPaHHKKA, OMHCAHHOTO OKOJIO chepsl, chepbl, BNUCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Inomanp MOBEPXHOCTH LWJIMHIpPA, KOHYycCa, Iuiomanas cepsl n e€ dacteir. [lomobue B
npoctpaHctBe. OTHomeHHMe O00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3asad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHMKOB W TEJd BpAIICHUs: CEYEHUs MWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHs KOHyca (mapajjieibHble OCHOBAaHHUIO M
POXOJAIINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHMH: METOJ CIIEJOB,
METO] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

BeKkTopbl M KOOPIAMHATHI B MPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepanuu HajJ BEeKTOpaMu. BekTopHOe yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOTO yMHOxeHHs. [IpsmoyronpHas cucreMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopaunatel BekTopa. Pa3noxenune Bektopa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOH TpU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

J{BM2KEeHHS B IPOCTPAHCTBE

JBwxkenust mnpoctpanctBa. OrtoOpakenus. JIBwkenuss u paseHCTBO ¢uryp. OOmue
CBOICTBa JBIWKEHUU. BHIBI ABMKEHUN: MapasieNbHBIA MEPEeHOC, HEHTpadbHas CUMMETPUS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nogodus. [psmas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHckoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3MIIMK  OOy4YaroIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O0 YJIEHAa POCCHUHCKOro OOIIecTBa, MPEICTAaBICHHE O MaTEMaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBJICHHH, NIPOLEAYyp TPaXKTaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYTO€), YMEHHUE B3aWMOJICHCTBOBATH C COIHMAILHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) naTPpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCHUUCKUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3THUYECKOTO MOBEICHHMSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCThIO YYEHOrO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jnYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PETyNsApHas (pu3nuecKkas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/AYy, OCO3HAHUE IIEHHOCTH TPYIO0JIO0US, HHTEpEC K Pa3IHYHbIM cdepam
pohecCHOHANBFHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPHUIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYEeCKOMY OOpa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANpaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUYECKOW KYyJIbTYphbl, TOHUMAHWE BIUSHUS COIHAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNFHOTO — XapakKTepa  JKOJOTHMYECKMX  MpoOJjeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIEH Cpeflbl, TUIAaHUPOBAHUE
MOCTYTIKOB M OIICHKH WX BO3MOXXHBIX TIOCIICJICTBUM JIJISI OKPYIKAIOIIEH CPEIbL;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pasBUTHSI HayKHd U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTHYeCKONH HAayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMAaTUYECKOM KYyJIbTYpOU KaK CPEACTBOM IO3HAHUSA MUDPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

ba3soBble Jlornyeckue a1ecTBUA:

BBISBJISITH U XapaKTePU30BaTh CYIIESCTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMNpEAENCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBAHUA i1 0000IIeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W IPEOOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOACHUSIX W  YTBEPXKACHUSAX, TMpeajaraTb KPUTEPUU JJIS  BBISABJICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTEeIbCTBA MAaTEMATUUYECKUX YTBEPKACHHUH (TIpsIMbIE U
OT TMPOTHUBHOTO), BBICTPAUBATh AapTryMEHTAIMIO, MPUBOAUTH NPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BbIOUpaTh CHoco® pemieHus y4eOHOM 3agaun (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamboJiee TMOAXOMAUUMNH C YYETOM CaMOCTOSITETLHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBbie ucciegoBaTeIbCKHe 1eHCTBHSA:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (DUKCUPYIOIIME TMPOTUBOpPEUHE, MpoOJieMy, yCTaHaBIMBAaTh HMCKOMOE M JaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UITUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEX Iy 00BEKTaMU, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSTENIbHO (hOpMYyIUpOBaTH 0OOOIIECHHUS ¥ BBIBOJBI MO pe3yJIbTaTaM MPOBEAEHHOTO
HaAOIIOIEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Paborta ¢ nnopmanmeii:

BBISBJISITH JeDUIIUTHI HHPOPMAINH, JAHHBIX, HEOOXOAUMBIX I OTBETa Ha BOIPOC U JJIs
pEIIeHUS 3a1a9H;

BHIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB  DPA3JIUYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEeMATU3UPOBATh W HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QOopM
MPE/ICTABIICHHUS;



CTPYKTYpHpOBaTh  MH(GOPMAILMIO, TPEACTAaBIATE €€ B  pasiMuHBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPUSIM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHble Y4eOHbIe 1elcTBUSA

OO0wmenne:

BOCHPUHUMATh M (OPMYJIHPOBATh CY)XKICHUS B COOTBETCTBHU C YCIOBUSIMH M ILEISIMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, J[daBaTb IMOJACHCHUA II0 XOAY PCIICHHUA 3aJa4d, KOMMCHTUPOBATH HOJIy‘-IeHHBIﬁ
pe3yJbTar;

B X0Jie OOCYXIEHHS 3aJaBaTh BOINPOCH! IO CYIIECTBY OOCYXIaeMOW TeMbl, POOIEeMBl,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXKACHUA C CYXIACHUAMH APYIrUX YYaCTHHKOB AWajora, O6H8,py>KI/IBaTI) pasiiniuue U CXoACTBO
MO3HIINH, B KOPPEKTHOH popme HOpMyTUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yJIbTAaThl PELICHUS 33/a4d, DKCIIEPUMEHTA, HCCICIOBAHMSA, MPOEKTa,
CaMOCTOATENIFHO ~BBIOMpaTh (opmar BBICTYIUICHHS C Y4ETOM 3a1a4 TIPE3CHTAIMU |
0COOEHHOCTEHN ayJUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTABJIATh IUIAH, aJIFOPUTM peIleHHs 3a/ladyd, BBIOMpPATh CIOCOO pelieHUs ¢ y4&ToM
UMEIOLINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SJMOIHOHAJIBLHBIH HHTEICKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yJibTaTa pelIeHns MaTeMaTHUeCcKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSICHATH MPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI Pe3yJbTaTOB JESTEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelmieHMH y4yeOHBIX 3a/a4y, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeneniaTbh BUIAbl padoT, JOroBapHBaThCs, 0OCYKIAaTh
MIPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B I'PYMNIOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMHU 4IEHAMH KOMAaHJbI, OLIEHWBAaTh KaueCTBO CBOEro BKJaJa B OOWIUI MPOIYKT MO
KpUTEpUIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.

MNPEAMETHBIE PE3YJIBTATHI



K xoniry 10 kjacca o0ydaromuiicss HAYYNUTCS:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHSATHAMHU CTEPEOMETPUH MIPH PEIICHUU 33134 U
NPOBEICHUN MaTEMATUYECKUX PACCYKICHHIA;

OPUMEHATh AKCHOMBI CTEPEOMETPUM W  CJIEIACTBHS W3 HHUX IpU PELICHUU
reOMETPUYECKUX 3314,

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHIE MPSAMBIX B MPOCTPAHCTBE, TIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B MIPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATHh MOHSATHSIMH, CBA3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK/TY MPSIMOH U IJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJHO pAacCMoO3HAaBaTh OCHOBHBIC BHJbI MHOTOIPAaHHHMKOB (TpU3Ma, NHpaMuja,
IPSIMOYTOJIBHBIN Mapajuienenumnen, Kyo);

KJIaccu(pUIUPOBATh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOJTHO ONEpPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITOJIHATH HapaIlJIeNIbHOE, IICHTPAIbHOE U OPTOrOHAILHOE MPOEKTUPOBaHKUE (PUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (PUTYp Ha IIIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAaHHHKOB PA3IMYHBIMH METO/aMH, BBITOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYHCIIATh IUIOMIATM  IIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MHPaMHUIA),
reOMETPUYECKUX TeJ C IPUMEHEHnEM (HOopMyIT;

CBOOOZHO ONEPHPOBATh IMOHATUSAMH: CHMMETPHUS B IIPOCTPAHCTBE, LEHTP, OCb W
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJIHO ONEpUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAMHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJI BEKTOPAMH;

pewmiath 3aJaud Ha JI0OKa3aTeIbCTBO MAaTEMaTHUECKUMX OTHOIIEHUH M HaXOXXJICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSAS M3BECTHbIE METOAbl IPH  PELICHUH
MaTeMaTHYECKUX 33]1a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHS CIOXKHOCTH;

NPUMEHSTH MPOCTEUIINE POTPAMMHBIEC CPEICTBA M JIEKTPOHHO-KOMMYHUKAITMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3a/1aY;

U3BJICKaTh,  NpeoOpa3oBbIBAT W HMHTEPIPETHPOBaTH  HMHGOpMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTypaxX, IMPEICTaBICHHYI0 Ha dYepTeXax u
pPHCYHKaX;

OPUMEHATh TOJNy4YEeHHBbIE 3HAHUS Ha NPAKTUKE: CPaBHMBATh W aHAJIU3UPOBATH
peanbHbIE CUTYAIlUH, TPUMEHITh W3yYEHHBIE MOHSTHS B MPOIECCE MOWCKA PEIICHUS
MaTeMaTHYecKu c(HOpMyTUPOBAHHON MPOOIEMbI, MOJCIUPOBATh PealbHbIE CUTyalluu
Ha SI3bIKE€ TEOMETPUH, MCCIEOBATh MOCTPOCHHBIE MOJAEIH C HCIOJIb30BaHHEM
TE€OMETPUYECKUX TIOHSATHH ¥ TEOpeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPE/ICTaBIEHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUHM KaK COCTaBHON
JacTu pyHIaMEHTa Pa3BUTHS TEXHOJIOTHI.

K konuy 11 kiacca oOyyaromuiicss HAy4uTCs:



CBOOOJHO OMEpPUPOBATH MOHATHIMHU, CBSI3AaHHBIMU C HUIMHIPUYECKON, KOHUYECKON U
cheprueckoil MOBEPXHOCTIMU, OOBSICHITH CIIOCOOBI MOTYyUEHUS;

OTIEPUPOBATH TOHATHIMH, CBSI3aHHBIMH C TEJAMH BPALCHHUS: LUIHHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
MOJTyYEHUs TeJl BpallleHus;

KJIacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIIATh BEIUYMHBI HJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpALICHUSA, OOBEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAIICHMS, TEOMETPUUECKUX Tell C
npuMEeHEeHUEM (HOPMYIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJ BpAIICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMMCAHHBIA OKOJO chepsl,
cdepa, BicaHHast B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIUKCIISTH COOTHOIICHHS MEXAY IUIOLIaIIMU MOBEPXHOCTEH U 00BEMaMU MOJOOHBIX
Ten,

n300paxarb H3y4aeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU H3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TeJ BpaIlICHHUS;

U3BJICKATbh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (Urypax, MPEACTAaBICHHYIO Ha uepTexax u
pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapPTOBOW CHCTEME KOOPAMHAT;

pemaTe TEeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXIY TMPSMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B II€JIOM, Ha
pUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHNN;

CBOOOJTHO OIEPUPOBATH TMOHSTHUSMH, CBA3aHHBIMH C JIBUKCHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHH;

BBIMOJIHATh HM300pa)XCHHsT MHOTOTPAaHHMKOB M TeJ BpAIIEHUS TNPH IapajuIeIbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKAIbHOW CUMMETPHH, MIPU MTOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB W Tel BpAILEHUS: CEUYCHHS IHIMHIpA
(mapamienbHO W MEPIEHANKYJISIPHO OCH), CEYeHHS KOHYyca (MapajuiebHbIe OCHOBAHHUIO
U TIPOXOJIAIIINE Yepe3 BEPILINHY), CEUeHUS 1apa;

UCIOJIb30BaTh METOJbl TOCTPOCHHUSI CEYEHHUH: METOJl CJE0B, METOJ] BHYTPEHHEro
POEKTHUPOBAHUS, METO]] TIEpEHOCA CEeKYILeH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPKICHUS;

OPUMEHSTh TEeOMEeTpUuYecKrue (aKThl Ui pEIIeHUs CTePEOMETPUYECKHX 3ajad,
MPEJIONIarafoIUX HECKOJIBKO IIaroB PeIIeHUs, €ClIi yCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW U HESIBHOU (hopme;

pemarp 3amayd Ha JIOKa3aTebCTBO MAaTEMaTHYECKHMX OTHOIICHWH M HaXOXKICHHE
TE€OMETPUYECKUX BEJTHMYNH;

NPUMEHSTH MPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH
pEIIeHUU CTEPEOMETPUUECKHX 3a]1aY;



NPUMEHSTh TOJy4YeHHbIE 3HAHUS Ha NPAKTHKE: CpaBHUBAaTh, AHAJIU3UPOBATH W
OLICHUBATh peajbHbIe CUTYAIHH, IPUMEHATh U3yUCHHBIC MOHSATHUS, TECOPEMBI, CBONCTBA
B Ipolecce IIOMCKAa pEUICHHs MaTeMaTH4eCKd C(HOPMYIHMPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBAaTh peabHbIE CUTYallud HA S3bIKE FEOMETPHUH, UCCIIEN0BATh TIOCTPOCHHbIE
MOJIEJIM C UCIOJB30BaHUEM I'€OMETPUUECKUX MOHITHI M TeopeM, ammapara aureOpbl,
pelaTh IPaKTHYECKHUEe 33]]a4l, CBA3aHHbIE C HAXOXKICHUEM M€OMETPUUECKUX BEIUYUH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUH KaK COCTaBHON
yacTu (pyHIaMEeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIE (LM (pPOBbLIE)
n/n NMPOrpaMmblI Bcero Kontpobrie  Ipaxririeckiie o0pa3oBaTe/bHbIEe pecypChl
padoThI padoThI
Poccuiickas 35eKTpOHHAs
! BBeICHIE B CTEPEOMETPHIO 19 ! mkona https://resh.edu.ru/
Bubnnoteka LLOK
https://m.edsoo.ru/863ec1f8
5 B3aumHoe pacnonoxeHue npsiMbix B o5 1 Bubnunoteka LLOK
HPOCTPAHCTBE https://m.edsoo.ru/863ec324
3 [TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEHN B 6 Bubnnoteka LLOK
HPOCTPAHCTBE https://m.edsoo.ru/863ec78e
Bubnnoteka LIOK
4 [TepnieHAUKYIAPHOCTD MPSIMBIX U 5 1 https://m.edsoo.ru/863ed18e
IJIOCKOCTEN B IMIPOCTPAHCTBE Poccuiickast anexkrpoHHas
mrkona https://resh.edu.ru/
Bubnunoteka LOK
5 VYTibl U pacCTOSIHUSA 5 1 https://m.edsoo.ru/863ed18e
Bubnunoteka LLOK
6 BekTopsl B ipocTpaHcTBE 18 1 https://m.edsoo.ru/863ed18e
7 [Ipocreiimue 3a1aun B BEKTOpax 22 1
8 [ToBTOpEHHE, O606H1€HI:IG u 3 1
cUCTeMaTH3aIHs 3HAHUH
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OBIIEE KOJIMYECTBO YACOB 110

102
I[TPOTPAMME



11 KJIACC

KoaunuyecTBO 4acosB

HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIE (LU(POBbHIE)
Ne i/m Konrposbnusie IIpakrnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChI
padoThI padoThI
1 A 15 1 Bubnnoteka LIOK
an ecKasi TeoMe
HATHTIHECKAd FEOMETPI https://m.edsoo.ru/863ec1f8
5 IToBTOpEHME, 0000IIICHUE 1 15 1 Bubnnoteka LIOK
cHUCTeMaTH3aIus 3SHAaHUH https://m.edsoo.ru/863ec324
. Bubnnoteka LIOK
3 O0bEéM MHOTOTpAaHHUKA 17 1
https://m.edsoo.ru/863ec78e
4 T 24 1 Bubnunoteka LLOK
eJ1a BpalleHUs
f1a Bpatt https://m.edsoo.ru/863ed18e
5 [Tnomanu moBepxHOCTU U 0OBEMBI 9 1 Bubnnoteka LLOK
KPYTJIBIX Te https://m.edsoo.ru/863ed18e
6 1 5 1 Bubnunoteka LOK
BUXXCHUA
https://m.edsoo.ru/863ed18e
-, [ToBTOpenue, o6o0IIeHNE U 17 5
cUCTEeMaTH3aIlHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 3 0
I[MTPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Konrtpoabnbsie IIpakTnueckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpeHne. MHOTOYroJIbHUKH. 1 3.09 Poccuiickas snexkrpoHHas
Tpeyronpauku. OKpy>KHOCTBH ' mkona https://resh.edu.ru/
5 [ToBrOpenre. MHOrOyroJbHUKH. 1 5.09 Pocculickas 351eKTpOHHas
YetpipéxyroabHUKU. OKPYKHOCTh ' mkona https://resh.edu.ru/
Pocculickas 35ekTpoHHasA
3 BepTukanbHbie 1 CMEXKHBIE YTJIbI 1 7.09
p Y mkodta https://resh.edu.ru/
[ToBTOpenue . Pemenue 3anay Ha Poccuiickas snexTpoHHas
4 1 10.09
MIOCTPOCHHS mkoJa https://resh.edu.ru/
Pocculickas 35eKTpoHHas
5 Kontponbnas padota Ne 1 (BxogHas 1 KP 12.09
R P (Bxontas) mkodta https://resh.edu.ru/
[Ipeamer crepeomerpun. Mcropus
6 pPa3BUTHSA IITIAHUMETPUU U 1 14.09
CTEpEOMETPUH
IT
7 OHSATHS U ONIPEACIICHUS 1 17.09
CTEpPEOMETPUHN
AKCHOMBI CTEPEOME €pBBIE
8 KCHOMBI CTEPEOMETPHUH U TICPBBHI 1 19.09
CIIEICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUH U TIEPBHIE
clenc 3 . CnocoOsI 3a51a
9 neAacTBus u3 HuX. Cr bl 33JIaHUS 1 21.09

MPSIMBIX U INTIOCKOCTEN B
npoctpancTBe. O003HAYEHUS MPSMBIX
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U IJIOCKOCTEN

N3o0pakeHne ceueHn MIpaMu/Ibl,
Ky0a 1 MPU3MbI, KOTOPBI AKCHOMBI

10 24.09
CTEPEOMETPUH U NIEPBbIE CIECICTBHS
U3 HUX.
AKCHOMBI CTEPEOMETPUH U TEPBBIE
.C 0
1 CIIEICTBUS U3 HUX nvoco bl 3aJJaHUS 26.09
NPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE
12 KonTponbnas padota Ne 2 KP 28.09
13 [Ipsimble B ipocTpaHCcTBE 1.10
14 CkpemumBaroiuecs npsiMple 3.10
Poccuiickas anexTpoHHas
15 [Tpu3Hak CKpenMBAIOIIMXCS TPIMBIX 5.10
P pett B P mikouia https://resh.edu.ru/
ITapanne e e
16 pajuIeTIbHBIE TIPSIMBIE B 8.10
MIPOCTPAHCTBE
17 TeopeMa 0 mapaieNbHbIX IPSIMBIX 10.10
18 Jlemma o nepeceueHnn 12.10 Pocculickas 35eKTpoHHas
NapauIeIbHBIX MPSIMBIX MJIOCKOCTHIO ' mkona https://resh.edu.ru/
19 [MapannenbHOCTh TPEX MPSIMBIX 18.10
n .
20 apayIeNIbHOCTh TPEX MPSIMBIX, 17.10
peleHue 3aaay
21 VYTibl B IpOCTpaHCTBE 19.10
VYTIIIBI ¢ COHANpPABIEHHBIMU Pocculickas s5ekTpoHHas
22 22.10
CTOpOHAMHU mkoJa https://resh.edu.ru/
0% .
93 TOJI MEX]Ty MPSIMBIMU 24.10

[leprienAuKyIsIpHBIE TIPSIMBIE B
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IIPOCTPAHCTBE

[TapannensHOCTD NPSIMOU U

24 m1ockocTH. [lapasienbusie npsmele, 26.10
MEPICHIUKYISIPHBIC K IMJIOCKOCTH
CBoiicTBa napajjieabHbIX OPIMON U

25 P P 7.11
IIOCKOCTH
CaoiicTBa mapaieIbHBIX MIPSIMOU U

26 P P 9.11
IIOCKOCTH
IlapamnensHbIC IPSIMBIC,

27 P P 12.11
MIEPIICHIUKYISIPHBIC K IJIOCKOCTH
[lepreHAUKYISIPHOCTD MPSIMOH U

28 PHEHATIYP P 14.11
IIOCKOCTH
ITocTpoenue npsamoii,

29 P PAMO 16.11
MEPIICHIUKYISIPHOM K TIOCKOCTH
TeopeMa o TpéX mepICHANKYIIpaX,

30 pena © Tpex TEPHEH TP 19.11
oOpatHas Teopema
Pemenue 3amay Ha mpuMeHEHNE

31 A Ha fp 21.11
TEOPEMBI 0 TPEX MEePHEeHAUKYIIPax

32 VYron Mexay npsMoi U TUIOCKOCTBIO 23.11

33 VYron Mexay npsiMOl U TNIOCKOCTBEO 26.11
[IpoenmpoBanue uryp Ha

34 mockocTs. [TapannensHoe 28.11
MIPOEKTUPOBAHHE
[IpoeunpoBanue puryp Ha

35 IJI0CKOCTH. [leHTpaiibHoe 30.11
MIPOEKTUPOBAHHE
IIpoenupoBanue dhuryp Ha

36 poeuup uryp 3.1

MII0CKOCTh. OpTOrOHAILHOE




IIPOEKTUPOBAHUE

37 KontponbHas padora Ne 3 1 KP 5.12

38 [TapannenbHbIE MIOCKOCTH 1 7.12

39 CaoiicTBa napamieIbHBIX MIOCKOCTEH 1 10.12

40 Pemenune 3imaq Ha MapauienbHOCTh 1 1212
IJIOCKOCTEHN

a1 Pemmenune 3iu:[aq Ha MapauIeIbHOCTD 1 14.12
IUIOCKOCTEHN

42 JIByrpaHHbIN yroi 1 17.12

43 JIByrpaHHbIN yroj. Yroa MexIy 1 19.12
IUIOCKOCTSIMHU

44 [lepneH MKy IAPHOCTD IIOCKOCTEN 1 21.12

45 [TeprieHAMKYIAPHOCTD IUIOCKOCTEMN 1 24.12

46 [TnockocTy U NeprneHAUKyYISIpHbIe UM 1 26.12
IpsiIMble B MHOTOI'paHHHUKaX
OO01muit neprneHuKyIsp IByX

47 E(E:E;;La?igfgzaiiiﬁgipoeKuI/H/I L 28.12
MHOTOYTOJIbHUKA

48 PaccrosiHus B IpocTpaHCTBE 1 9.01

49 PaccrosiHus B mpocTpaHCTBE 1 11.01

50 PaccrostHuS B TpOCTpaHCTBE 1 14.01

51 PaccrosiHus B mpocTpaHCTBE 1 16.01
[Touck neprneHAnKYISIPHBIX TPSIMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIIIPHBIX 1 18.01

IJIOCKOCTEN




FCOMeTpI/I‘-IGCKI/Ie MECTa TOYCK,

53 CBSI3aHHBIC C PACCTOSTHUSIMU B 1 2101
MIPOCTPAHCTBE
54 KonTponbnas padorta Ne 4 1 23.01
55 [TonsiTue BekTOpa 1 25.01
56 PaBeHCTBO BEKTOPOB 1 28.01
S7 Konnuneapusie BEKTOpbI 1 30.01
Jlunei :
58 WHEHHBIE OTepaIui HaJl BEKTOpaMu 1 1.02
CIIO)KEHUE
JInnelinble onepa a :
59 WHEHHBIC OTepaIiuy HaJl BEKTOPaMU 1 4.02
CIIO’KEHHE
60 KomrmianapHbie BEKTOPBI 1 6.02
61 Paznoxenne BekTOpa Ha IIOCKOCTH 1 8.02
62 Pasnosxenne BekTopa 1o TpéM 1 11.02
HEKOMIUTAHAPHBIM BEKTOPaM
PasnoxeHne BekTopa 1o TpéM
63 HEKOMIUIAHAPHBIM BEKTOPAM. 1 13.02
Pemrenne 3anau
O
64 MpeieJIeHHEe CKaIsIPHOTO 1 1502
MIPOU3BEICHUS BEKTOPOB
Onpenenenre CKaIsipHOTO
65 Mpou3BeIeHUs BEKTOpoB. CBOICTBA 1 18.02
CKaJISIPHOTO TIPOU3BEICHUS BEKTOPOB
CBolicTBa CKaJsIpHOTO MPOU3BEE
66 BOMCTBA CKAJIIPHOTO MTPOU3BEICHUS 1 20.02
BEKTOPOB.
Croii
67 BOICTBA CKAJIIPHOTO MPOU3BEACHUS 1 22 02

BEKTOPOB




[Ipu3Hak nepneHauKyISIPHOCTH ABYX

68 25.02
BEKTOPOB
IIpusnak nepne K oc

69 pU3HAK MEPICHINKYIISIPHOCTH JIBYX 27.02
BEKTOPOB

70 Bekropusiii MeTo 1.03
11 CHCEHHUE BEKTO

71 pUMEHEHHE BEKTOPHOTO METO/1a K 4.03
pEIICHHUO 3a/1a4

72 Kontposnbnas pabora Ne 5 KP 6.03
Koopauuarsl BekTopa

73 PA pa® 8.03
MIPOCTPAHCTBE
JInnelneie omepa

72 WHEHHBIC OTepaIuy HaJl BEKTOPaMU 11.03
B KOOpIMHATAX
Koopaunatsl BekTopa B

75 npoctpancTBe. JIunelHbie onepanuu 13.03
HaJl BEKTOpaMH B KOOPJAHHATAX
CKallsipHO€E IIPOU3BEIE

76 p p JICHIE BEKTOPOB B 15.03
KOOpJIUHaTaxX
CKaJIsIpHOE IPOU3BE

77 KaJISIPHOE TIPOU3BEICHUE BEKTOPOB B 18.03
KOOpIMHATaX
CKaJIsIpHOE IIPOU3BEIECHIE BEKTOPO

78 KaJISIPHOE TIPOU3BEICHUE BEKTOPOB B 1 20.03
KOOpIMHATaX

79 CkanspHoe Mpou3BeIeHUEe BEKTOPOB B 1.04
KOOpJMHATAaX, pEIIeHHE 3aa9 '
TIpoexnu BeKTOpa HA OCH B

80 poekdl P 3.04
KOOpIMHATaX

€KapTOBBI IPAMOYTOJbHBIE
81 Jlexap pAMOY 5.04

KOOpAUHATbl TOUKHU




Pewmenne npocrenmumx 3anad B

82 8.04
KOOpJHMHATAX
Pemenne npocrenmux 3agad B

83 KOOpJIWHATAX: JJIMHA OTPE3Ka, 10.04
paccTosiHuEe MEXy TOUKaMHU

84 Pemenue npocreimux 3aay B 12.04
KOOpJAMHATAX: JUIMHA BEKTOpa
Pemenue npocreimux 3aay B

85 KOOpIHUHATAX: KOOPAUHATHI CEPEIUHBI 15.04
OTpe3Ka

86 YpaBHernue chepsl 17.04

87 VYpaBHaenue chepsl, pelieHue 3aaa4y 19.04

88 VYpaBHEHHUE MITIOCKOCTH 22.04

89 [IpsiMas B mpocTpaHCTBE B 24.04
KOOpJMHaTax

90 B3aumHoe pacrnionoxeHue npsaMon u 26.04
IIJIOCKOCTH B KOOPJIMHATAX

o1 PaccrosiHMe OT TOUKH /10 TJIOCKOCTH B 26.04
KOOpJAHMHATAX
PaccTosiHMe OT TOUKH /10 TJIOCKOCTH B

92 KOOp/IMHATAX B MPOCTPAHCTBEHHBIX 1.05
¢burypax, p.3
PaccTosiHME OT TOUKH /10 INIOCKOCTHU B

93 KOOpAHHAaTaxX B MPOCTPAHCTBEHHBIX 3.05
¢burypax

94 KonrtponbHas padora Ne 6 KP 6.05

95 N3obpakenue Guryp Ha TUIOCKOCTH. 8.05




Pemenue 3agau

96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 10.05

97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 13.05
O06o001IeHne U CUCTeMaTU3AIUS

98 3Hanui. [lapamiensHOCTh B 1 1.05
MIPOCTPAHCTBE
O60061eHre U cucTeMaTH3alus

99 3HaHuil. [lepreHnKyIIpHOCTD B 1 17.05
MIPOCTPAHCTBE

100 Paccrosinus B mpocTpaHCTBE 1 20.05
O06o0meHne 1 cucTeMaTU3aIUs

101 3HaHUM BEKTOpPHBIN U KOOPAMHATHBIN 1 22.05
METO/IbI PEIICHUS 3a/1a4

102 . U'toroBas koHTpOsbHAs paboTta Ne7 1 KP 24.05

OBIIEE KOJIMYECTBO YACOB I10 102 6

I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

e T'eomerpus, 10 -11 xnaccel/ Atanacsan JI.C., byry3os B.®., Kagomues C.b. u npyrue,
Axunonepsoe obmectso «Mznarenscro «IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

bubmmoreka LIOK https://m.edsoo.ru/863efa24

Poccuiickas snekTpoHHas 1mkosa https://resh.edu.ru/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6muoreka [{OK https://m.edsoo.ru/863efa24

Poccuiickas anekrponHas mkoua https://resh.edu.ru/
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