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IHOACHUTEJIBHAS 3AIINCKA

I'eomeTrpust sBIIsIeTCSI OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpPEIHETO 00Iero oopa3oBaHmsl, Tak
Kak o0ecrneyrBaeT BO3MOXKHOCTb M3Y4YEHUs TUCIMIIIIMH €CTECTBEHHO -HayYHOH HaIpaBICHHOCTH U
NPEeIMETOB TyMaHUTapHOro IUKiIa. IloCKONbKY IlorM4eckoe MbIIUIeHue, (popMupyemoe mpu
U3y4eHUH OOY4YalOUIMMHUCSA IOHATHMHBIX OCHOB TI'€OMETPUH, IIPH [JOKa3aTelbCTBE TEOPEM U
IIOCTPOCHUU LENOYKU JIOTMYECKUX YTBEP)KJIECHUMN MpPU PELIEHUH NeOMETPUUECKHMX 3aJad, YMEHHE
BBIIBUTaTh U OIPOBEPraTh TUIOTE3bl HENOCPEIACTBEHHO HCIIOJB3YIOTCA IPU PELICHUU 3anad
€CTECTBEHHO -HAay4YHOT'O I[MKJIA, B YaCTHOCTU (PU3UYECKUX 3a]1aU.

Iesnb ocBoeHMs Tporpammbl yueOHoOro Kypea «I'eomeTpus» Ha yriiyOJEéHHOM YPOBHE — pa3BUTHE
MHIUBUAYAJIBHBIX CHOCOOHOCTEH OOydaroluxcsi IpU U3YyYEHUH I'€OMETPUM, KaK COCTaBJIAIOIIEH
npeaMmeTHol obmactu «Marematuka W HH(oOpMaTHKay uepe3 o0ecledeHue BO3MOKHOCTH
npuoOpeTeHusT M HCIOJb30BaHMUA Oojee TIyOOKMX T€OMETPHUECKMX 3HAHUU H JeHCTBHUH,
crelu(UYHBIX T€OMETPUM, U HEOOXOJUMBIX I YCHEIIHOro Mpo(eccHoHaIbHOro 0Opa3oBaHus,
CBSI3aHHOTI'O C MCII0JIb30BAaHUEM MAaTEMaTHKU.

[IpuopuTeTHBIMM 3afjayaMM Kypca IF€OMETpUH Ha YIriyOJIEHHOM YpPOBHE, pacCIIUPSIOLIUMH U
YCUJIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paclIpeHue MpeACTaBICHUsl O T€OMETPUM KaK 4acTU MUPOBOM KyJbTypbl U (popMHpOBaHUE
OCO3HAaHUs B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dbopMHpoBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UI'ypaXx Kak O BaXHEHIIMX
MaTEeMaTHYECKUX MOJIENSIX, MO3BOJISIOIIMX ONUCHIBATh U U3y4aTh Pa3HbIE SIBJICHMSI OKPYKAIOLIErO
MUpa, 3HaHWE OHATHHHOrO anmnaparta 1o paszaeny «CrepeoMeTpus» ydeOHOro Kypca reOMETpUH;

(dbopMHpOBaHHE YMEHUS BJIaJETh OCHOBHBIMU IMOHSTHSMHU O NMPOCTPAHCTBEHHBIX (UTYpax M HX
OCHOBHBIMM CBOMCTBaMH, 3HaHUE TeopeM, (GOpMyJ]l U YMEHUE UX IPUMEHSTh, YMEHHS JOKa3bIBaTh
TEOpPEMBI 1 HaXO/AUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a1ay;

¢dopMHpoBaHHE YMEHHMs paclo3HaBaTh Ha 4YepTekaX, MOJENAX U B peaJbHOM MHpe
MHOTOTPaHHHUKH U TeJia BPaLeHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJIEIIN;

(dbopMHpOBaHHE MOHUMAHHS BO3MOXXHOCTH aKCHOMATHYECKOTO IOCTPOCHHUS MaTeMaTHYECKHUX
TeopHii, HOpMUPOBaAHHE TOHUMAHUS POJIM AKCHOMATHKH TIPH MTPOBEACHUHN PACCYKICHHIA;

(dbopMHpOBaHKE YMEHHUS BIIaIETh METOJaMHU JI0Ka3aTeIbCTB U QAJITOPUTMOB PELICHUS, YMEHUS UX
MPUMEHSITh, IPOBOJIUTH J1I0KA3aTEIbHbIE PACCYKIACHUS B XOJI€ PEIIEHUSI CTEPEOMETPUUECKUX 3a/1a4
U 3aJa4 C TNPAKTUYECKUM COJAep)KaHheM, (OopMHUpOBaHUE NPEACTABICHUS O HEOOXOIMMOCTH
JI0Ka3aTeJIbCTB NPU OOOCHOBAaHMM MAaTEMaTHUYECKMX YTBEP)KICHUM W pOJIM aKCMOMAaTUKU B
IIPOBEJICHUH JI€yKTUBHBIX PACCYXICHH;

pa3BUTHE U  COBEPIICHCTBOBAHUE WHTEJJIEKTYaJlbHBIX M  TBOPYECKHX  CIIOCOOHOCTEN
oOyyaroImuxcs, TI03HaBaTEJIbHONM AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHMH, KPUTHUYHOCTH
MBIIIEHHS], UHTEpEca K U3Y4EHHUIO T€OMETPHH;

¢dopmupoBaHue  (QYHKUIMOHAIbHON  I'pPaMOTHOCTH, PEJIEBAaHTHOM TE€OMETpPUM:  yMEHUs
pacrno3HaBaTh MPOSIBIECHUS F€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B peabHbIX
KM3HEHHBIX CUTYAIMsIX U MPH U3YYCHUU JIPYTUX Y4EOHBIX MPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEH
1 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAIbHBIX CUTYaIlUi, HCCIEA0BaHUS TIOCTPOCHHBIX MOJENEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COJIepKaTeIbHBIMU JUHHUSAMH y4yeOHoro kypca «I'eomerpusi» B 10-11 kmaccax
aBisAoTCs: «lIpsMble M MIIOCKOCTH B INpOCTpaHCTBE», «MHororpaHHuku», «Tema BpaiieHUs»,
«BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/|BUXKEHUS B IPOCTPAHCTBE.

CohopmymupoBannoe Bo PI'OC COO TpeboBaHUE «yMETh OMNEPUPOBATH MOHATUIMU,
peNeBaHTHBIMU T€OMETPUHU Ha yriayOnéHHoMm ypoBHe oOydeHust B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIEpP)KaTEeNIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (opMupoBaHHE JIOTHUECKHUX YMEHUH
pacnpeziensercss He TOJIBKO M0 COoAepKaTeIbHbIM JIMHUSM, HO U 10 rojam oOydenus. Conepikanue
00pa3oBaHMs, COOTBETCTBYIOILEE NPEIMETHBIM pe3ylbTaTaM ocBoeHHs DenepanbHO paboueit
MIPOrpaMMBbl, pacrpeAeNéHHBIM [0 rojilaM o0y4eHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIMIIHAIBHBIM BOIpOcCaM oOydaroluecs: oOpallaJuch HEOAHOKPATHO. DTO
MO3BOJISIET OPraHU30BaTh OBJIAIEHUE T€OMETPUUECKUMHU MOHATUSIMU U HaBbIKaMU MOCIIE0BATEIbHO



U TMOCTYyNaTeNbHO, C COONIIOICHHEM MPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B
OOIIYI0 CHUCTEMY TE€OMETPUYECKUX MPEICTABICHUA OOYYaIOIIUXCs, paciiupsisi U yriuyonss e€,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon K U3y4EeHUIO T€OMETPUHU Ha YIIIyOJEHHOM YPOBHE MO3BOJISET:

co3iarth ycinoBus s guddepeHuManud  00ydeHHs, TMOCTPOSHUS  WHIMBUAYAIbHBIX
00pa3oBaTeNbHBIX MPOTpamMM, 00eCIIeYnTh YIIyOIEHHOE U3yUdeHHUE TeOMETPUHU KaK COCTaBIISIONIEH
yueOHoro npeamera «MareMaTuka;

MOJATOTOBUTh OOYYAIOIIUXCS K MPOJOKCHHIO HM3YyUeHUS MaTeMaTHKH C y4E€TOM BBIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXAY OOIMMM U MPOQPECCHOHATBHBIM
o0Opa3oBaHHEM.

Ha u3yuenue yuebHoro xkypca «I'eomerpus» Ha yriyoséHHOM ypoBHE oTBoauTces 204 gaca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B HeIel0).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimasi, MIOCKOCTb, MpocTpaHCcTBO. IloHsATHE 00
AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUN: AKCUOMBI CTEPEOMETPHH U CIIEACTBUSA U3 HUX.

B3aumHOe pacnosjokeHue npsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECS, IMapaJUICIbHbIE U
cKpenuBaromuecs npsmele. [IpusHaku ckpemmBaromuxcs npsMbeiX. llapamienbHOCTh NpSMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: NapajuleibHbIE IPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IIPSAMBIX, NTAPAJLIEIBHOCTD NMPAMON U INIOCKOCTHU. llapanensHoe 1 neHTpallbHOE IPOEKTUPOBAHME,
n3zobpaxenue guryp. OCHOBHbIE CBOWCTBA MapajlIeIbHOIO IPOeKTUpoBaHus. V3o0pakenue Guryp
B IApaJUICIBbHOM IPOEKIUHU. YTVl C COHANPABICHHBIMM CTOPOHAMM, YIOJ MEXIY HPSIMBIMH B
npocTpaHcTse. [lapannenbHOCTh MIOCKOCTEN: NapalIesIbHbIE IIII0OCKOCTH, CBOMCTBA NapajuIeIbHbIX
mwiockocreil. [IpocTeiiinye npocTpaHCTBEHHbIE (PUTYPBI HA IIJIOCKOCTU: TETPa’JIp, NapajliesIenuIe],
IIOCTPOEHUE CEYEHUM.

[lepneHMKYIAPHOCTh MPAMOM M IUIOCKOCTH: NEPIECHIMKYJSPHBIE NPSMbIE B IPOCTPAHCTBE,
IpsIMBIC MApPAJUICIIbHBIE W MEPICHAMKYISAPHBIE K IUIOCKOCTH, IPU3HAK IEPIEHIUKYIAPHOCTH
OpsIMOM W TUIOCKOCTH, TeopeMa O MNpsSMON NepHeHAUKYISIPHONH IUIOCKOCTH. OpTOroHaibHOE
IIpOEKTUpOBaHUE. IIepneHIuKyIIAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 0 TUIOCKOCTH, PACCTOSHUE
OT MPSAMOM 10 IIOCKOCTH, MPOEKIUs (GUTYpbl Ha MIIOCKOCTb. [lepneHauKyIsIpHOCTh MIOCKOCTEH:
IIPU3HAK NEPIECHAUKYIIPHOCTH ABYX IUIOCKOCTEH. TeopeMa 0 TpEX NEepIeHAUKYIIApax.

VYTIuBl B IPOCTPAHCTBE: YIOJl MEXKAY HPSIMOU M IJIIOCKOCTBIO, IBYTPAHHBIN YTOJ, JMHEUHBIA YIroJl
IBYTPAaHHOTO yria. TpéXrpaHHeli W MHoOrorpaHHsle yriael. CBOHCTBa IIJIOCKMX  YIJIOB
MHoOrorpaHHoro yria. CBONCTBa IUIOCKUX W JABYI'PAaHHBIX YIJIOB TpEXTpaHHOro yria. Teopembl
KOCHHYCOB ¥ CUHYCOB ISl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Bunasl MHOrOrpaHHuKoOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosnbHas npusma, mnpsiMas U
HaKJIOHHAs TpU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh NMpu3Mbl. [lapamienenunen, npsaMoyroiabHbIN
napajuleJienunes U ero cBoiicrsa. Kparuaiiimme nmytu Ha NOBEpXHOCTM MHOTOTpaHHUKa. Teopema
Oiinepa. [lpoctpancTBennas Teopema [Iudaropa. [Tupamua: N-yronbHas nupamuaa, npaBuibHas U
yceu€HHas nupamusl. CBolicTBa péOep M OOKOBBIX IpaHell MpaBUIbHON nupaMuibl. [IpaBuibHbIE
MHOTOTPaHHUKH: TPaBWIbHAs TNpHU3Ma W IMpaBWIbHAs IHMpaMUJa, MPaBWIbHAs TpPEYroJjbHas
NUpaMuia U TpaBWIBHBIA TeTpa’ap, KyO. IlpeacraBieHue o NpaBWIBHBIX MHOTOIPAaHHHMKAX:
OKTa’Ip, JOJAEKAdAP U UKOCABP.

Bblunciienue 31€MEHTOB MHOTOTpAaHHHMKOB: pEOpa, aumaroHanu, yriasl. [lmomans OGokoBoi
MOBEPXHOCTU U IMOJIHOM MOBEPXHOCTHU MPSAMOM MPU3MBI, IJIOIIA > OCHOBaHMM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU HpAMOM mpu3Mbl. [lnmomans OGOKOBOW MOBEPXHOCTH U MOBEPXHOCTH IMPaBHIBLHON
MApaMU/IbI, TEOpPEMA O IJIOMAAN YCEUEHHON TMPaMU/bI.



CumMeTrpusi B MPOCTPAHCTBE. OJIEMEHTHl CHUMMETPHUHM MPABUIbHBIX MHOTOTPAaHHUKOB.
CummeTpusi B MNPaBWIBHOM MHOTOIPAHHHMKE: CUMMETpHUsS Napajlienenunena, CUMMETpUs
MPAaBWIbHBIX MTPU3M, CHMMETPHS MPABUILHON MUPAMUIBL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIEHHBIE M IPOTHBOIIOJIOKHO HAIpPABIECHHBIE BEKTOpPbI. PaBeHCTBO
BEKTOpOB. JleHCTBUS C BEKTOpamH: CJIOXKEHHE U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXKE€HUE BEKTOpa Ha yuciio. CBOMCTBA CIIOXKEHMSI BEKTOpOB. CBONCTBA YMHOXEHUS
BeKTOpa Ha uucio. [lonarue komruianapHble BEKTOpHL. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwio mnapamnenenunena. Teopema O pa3loKEHUUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. lIpsMoyronpHas cucreMa KoopauHaT B mpoctpaHcTBe. KoopauHatsl BekTopa. CBsi3b
MEXy KOOpAMHAaTaMU BEKTOpa M KOOpPAMHATAMHU TOYEK. YToJl MexXIy BekTopamu. CkaiaspHoe
MIPOU3BEICHNE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[lonaTusi: UMIAMHIpPUYECKAas  MOBEPXHOCTb, KOHHWYECKAas MOBEPXHOCTh,  cepuueckas
MOBEPXHOCTh, 00pa3ymoire nosepxHocreil. Tena BpaleHus: HUIMHAP, KOHYC, YCEYEHHBINH KOHYC,
cdepa, map. B3anmuoe pacnonoxenne chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300paxxeHue Ten BpalieHus Ha IUIOCKOCTH. Pa3BépTka nminuHapa u konyca. Cummerpus cepsl 1
mapa.

O6béM. OcHoBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBLHOTO
napajuienenunena v ciaeActsus u3 He€. OO0OBbEM NpsIMOM M HAKIOHHOW HpPU3MBI, LWIMHIpA,
nupaMuibl 1 Konyca. O0bEM 11apa U apoBOTro CerMeHTa.

KomOuHnanmu ten BpamieHHs ¥ MHOTOTPaHHUKOB. [Ipu3ma, BrMcaHHas B IMJIMHAP, OMUCAHHAS
okonmo munuHApa. Ilepecedenue cdepsl M mapa ¢ miaockocTeio. Kacanume miapa u cdepol
IUIOCKOCThIO. [lOHSTHE MHOTOTpaHHUKA, OMHMCAHHOTO OKOJIO cdephl, chepbl, BIUCAHHOH B
MHOTOTPaHHUK WM TEJIO BPALICHHUS.

[Inomans MOBEPXHOCTH IMIIMHApA, KOHYyca, Iuiomanb chepsl u e€ yacredd. [lomobue B
npoctpanctBe.  OTHomIeHHEe  O0BEMOB, IUIOLIAIed  TMOBEPXHOCTEH  MOMOOHBIX  UTYP.
[IpeoOpa3oBanue mnonoOus, romoreTus. Pemenune 3agad Ha IUIOCKOCTH C HCIIOJIb30BAHUEM
CTEpPEOMETPUYECKUX METOJIOB.

[TocTpoenne ceueHUil MHOTOTPAaHHUKOB U TEJ BPALLEHUS: CEYEHUs IWIMHApPA (MapajuiebHO U
NEPIEHANKYIIIPHO OCH), CEYeHMs KOHyca (MapajjiesbHbleé OCHOBAaHMIO M TPOXOJAIIUE 4Yepe3
BEpILMHY), CEYEHHUs IIapa, METOJbl MOCTPOCHHSI CEYEHHUIl: METOJ CJEIO0B, METOJl BHYTPEHHEro
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Omnepanuu HaJa BEKTOpaMH. BEKTOpHOE YMHOKEHHE BEKTODOB.
CBolicTBa BEKTOPHOTO YMHOXeHUA. lIpsMoyronbHas cuUcTeMa KOOpJAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOA MHpU
peIlIeHNN TeOMETPUYECKUX 3a/1a4.

JBHKEeHHS B IPOCTPAHCTBE

JBxenus mpoctpanctBa. OtobOpaxeHus. JBrwkeHuss u paBeHcTBO ¢uryp. OOmme cBoncTBa
IBUKCHW. BUIpl ABWOKEHUIN: TapauleNbHBIA TEPEeHOC, IEHTpajdbHas CUMMETpPHs, 3epKaabHas
CUMMETpHUSs, HOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus nogobus. [Ipsmas u cdepa Ditnepa.

IINIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJEHHBIN YPOBEHb) HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
1) rpaskaanckoe BOCIMTAHHE:



c(OpPMHUPOBAHHOCTH T'PaXJAAHCKON MO3ULUU O0YYaromerocsi Kak akTUBHOI'O U OTBETCTBEHHOTO
YJieHa POCCHICKOTO OOIeCcTBa, MPECTABICHNE O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHHM, IPOILIETYpP TPaKIaHCKOTO 001IecTBa (BEIOOPHI, ONIPOCHI U APYToe),
YMEHHE B3aUMOJICHCTBOBATh C COLMATHHBIMA MHCTUTYTAMHU B COOTBETCTBUU C WX (DYHKUIUSAMU U
Ha3HAYCHHEM;

2) naTpuoTHYECKOE BOCIINTAHUE:

c(OPMUPOBAHHOCTh POCCUNCKON TIpaKJAaHCKOW HACHTUYHOCTH, YBOKEHHUS K MPOILIOMY H
HACTOSIIEMY POCCUWCKOM MAaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHXKEHUAM POCCHUMCKHX
MaTEMaTHKOB M POCCUMCKONW MaTEMaTHUECKOM IIKOJIbI, UCIIOIb30BAHUE ITUX JOCTIXKEHUN B PYTUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHHE IYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOIO
CO3HaHMsI, STUYECKOTO MOBEACHHUSI, CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN HAyKU
U ICSITETbHOCTBIO YIEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOWIMBOTO Oy IYIIEro;

4) acTeTHYECKOE BOCIIUTaHME:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas ACTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lay, pPELICHUM, pacCyXIeHUH, BOCHPHUHUMUYHMBOCTH K MaTEMaTHYECKUM acIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3nyeckoe BocnUTAHUE:

c(OPMUPOBAHHOCTh YMCHHSI NMPUMEHATh MAaTEeMAaTHYSCKUE 3HAHHS B MHTEpPECax 370POBOTO H
0e30macHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 37I0POBBIO (3A0POBOE MHUTAHUE,
cOamaHCHPOBAHHBINA PEXKHUM 3aHSATHI U OTIbIXA, peryisipHas (pu3udeckas akTHBHOCTH), (DU3HYECKOe
COBEPIICHCTBOBAHUE MIPU 3aHATUAX CIIOPTHUBHO-030POBUTEIHHON JAESTENbHOCTHIO;

6) TpynoBOE BoCIIUTAHME:

TOTOBHOCTh K TPYIy, OCO3HAHUE IICHHOCTH TPYAONIOOUS, HWHTEpPEeC K pa3lIu4yHbIM chepam
po(ecCHOHATLHON JIEATEeIbHOCTH, CBS3aHHBIM C MATEMATHKOW W €€ MPUIOKCHUSIMHU, yYMEHHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayiel nmpodeccuu U peann3oBbIBaTh COOCTBEHHbBIC KU3HEHHbBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTMBHOMY YYacTHIO B PEUICHHH MPAKTUYECKUX 3a/1ady
MaTeMaTUYeCKOW HaIlpPaBJIECHHOCTH;

7) 3K0JIOTHYECKOe BOCTIMTAHHUE:

c(hOPMHUPOBAHHOCTh  JKOJOTHYECKOW  KYJIbTYphl, TOHUMAHHWE  BIUSHUS  COIHAIBHO-
SKOHOMUYECKHUX MPOLECCOB HAa COCTOSHHME NPUPOJHOM U COLUMAIBHOM Cpedbl, OCO3HAHHE
JI00AJBPHOTO XapaKTepa SKOJIOTHUECKUX MPOoOJIeM, OpUEHTAIMs Ha TPUMEHEHHUE MaTeMaTHYECKUX
3HAHUU JJIs pelIeHHsl 3a]1a4 B 00J1aCTU OKpYKaoIIel Cpefibl, MIIaHUPOBAHKUE TIOCTYNKOB U OLIEHKH
MX BO3MOXHBIX TTOCJICICTBUM JIJISl OKPYXKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKH U OOIIECTBEHHOM MPaKTUKH, TOHUMAaHHE MAaTeMAaTUYECKON HAyKH Kak chephl YeIoBEeYECKOM
NEeSTETLHOCTH, 3TANOB €€ PA3BUTHUS U 3HAUMMOCTHU JJISl Pa3BUTHSI [IUBUITU3ALINH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKd W MaTeMaTH4YeCKOM KyJIbTYypOll Kak CpEACTBOM TIO3HAHUS MHUpPA, TOTOBHOCTH
OCYIIECTBJISITh MTPOCKTHYIO U UCCIIEIOBATEILCKYIO IEITEIbHOCTh WHIMBUIyaJIbHO U B TPYIITIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTenbHBIE YHMBEPCAIbHBIE YUeOHbIE 1eHCTBHS

ba3zoBble JJjornueckue aAeMcTBUA:

BBIABIIATD U xapaKTemeBaTL CyHIeCTBeHHI)Ie HpI/ISHaKI/I MATEMATHUYCCKUX 06T)eKTOB, HOHSITPIf/i,
OTHONIICHUH MEXIy TMOHATHUSAMH, (DOPMYITHpOBATH ONpPEICICHUS TMOHSTHN, YCTaHABIUBATh
CYLIECTBEHHBIN IMPU3HAK KIACCHU(UKALMU, OCHOBAaHUS Al OOOOIIEHUS M CpaBHEHMsSI, KPUTEPUU
MPOBOJAMMOI0 aHAIU3a;

BOCIPUHUMATh, (GOPMYJIUPOBATh W MPEOOpPa3OBBIBATh CYXKACHUS: YTBEpAWUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;



BBISIBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpeUHsl B (haKkTax, TaHHBIX,
HAONIIOJICHUSAX ¥ YTBEPXKICHUSX, MpEeAsiaraTb KPUTEPUH MJsl BBISBICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;

JenaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHMBHBIX M HMHIYKTUBHBIX
YMO3aKIIYeHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTEIBLHO JOKA3aTeNbCTBA MATEMAaTHUYECKUX YTBEPXKICHUU (MpsSMbIE U OT
MPOTUBHOT0), BBICTPAWBAaTh aApPryMEHTALIMIO, TPUBOAUTH TPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BBIOMpaTh crnoco0 pelieHus: yueOHOW 3ajadyu (CpaBHUBATh HECKOJBKO BapHAHTOB pEILCHUS,
BEIOMpaTh HanOOJIee TOIXOSAIINN C YIETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBarejhLCcKue AeiicTBHA:

WCIOJIb30BaTh BOMPOCHI KAaK HCCIIEIOBATENLCKUNM WHCTPYMEHT TO3HAHUS, (DOpPMYIHpPOBATH
BONPOCHL, (UKCHUPYIOIIME MPOTUBOPEUYHE, MpoOJIeMy, YCTaHaBIMBaThb MCKOMOE U JIaHHOE,
(hopMHUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MIPOBOAUTH CAMOCTOSITEJIBHO CINIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHUE MO0 YCTAHOBJICHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIICHUS, MPOIIECCa, BRISBICHUIO 3aBUCHMOCTEH MEXTY
00BEKTaMHU, SIBJICHUAMHU, TIPOLIECCAMU;

CaMOCTOSITeNTLHO (POpMyITUpOBaTh OOOOIMICHUS W BBIBOJABI IO pe3yJbTaTaM IPOBEIEHHOTO
HaOIIO/IEHUs, UCCIIEeIOBAaHMS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U
00001IeHMNIT;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIABUTATh MPEIIONOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISBJIATH JCPUIUTH MHOOPMAIMH, JAHHBIX, HEOOXOIMMBIX I OTBETAa HA BOIPOC H IS
pellIeHus 3a/1auH;

BEIOMpaTh ~ WHGOPMAIMI0O W3  HCTOYHHMKOB  PA3jIMYHBIX  TUIOB,  AHAJIWU3HPOBATH,
CUCTEeMAaTHU3HpPOBaTh U  HWHTEPIPETHPOBATH MHGOPMAIMIO pa3IMYHBIX BHAOB U  (Qopm
MIPEACTABICHHUS;

CTPYKTYypUpPOBaTh HMH(OPMALINIO, TPEACTABIATh €€ B pPa3IU4YHBIX (opMax, WILIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAILIUY TTO CAMOCTOSATENHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA

OO0menue:

BOCIPUHUMATh U POPMYIUPOBAThH CYKIEHHUS B COOTBETCTBUHU C YCIOBUSMHU U LIEJSIMU OOILIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 X0y pELIeHMs 33/1a4i, KOMMEHTHPOBAThH MOJyYE€HHBIH Pe3yJIbTaT;

B XoZe OOCYXIEHHs 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, NPOOJIEMBI,
pemaeMoil 3ajauM, BBICKA3bIBATh MJIEW, HAIEJIEHHbIE HAa TOWUCK PELIEHHs, COINOCTABIATH CBOU
CYXJIEHUS C CYXJIEHUSIMH JPYTrUX YYaCTHHUKOB JMajora, oOHapyXHuBaTh pa3jindMe U CXOJCTBO
MO3ULMH, B KOPPEKTHON opMe GOpMyIMPOBATh pa3HOTrIacHsl, CBOM BO3PAXKEHUS;

IIPENCTABIATh PE3YyJbTaThl DPELIEHUS 3aJauM, DOKCIIEPUMEHTA, MHCCIECNOBAaHUS, IIPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (POpMAT BBICTYIJIEHUS C YYETOM 3a/1ad MPE3eHTAlMH U 0COOEHHOCTEN
ayUTOpHH.

PeryasiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA

Camoopranmu3anmus:

COCTaBJIATh IUIaH, QITOPUTM pELIEHUS 3aJauyd, BHIOMpATh CHOCOO pelIeHUus ¢ Y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEeUICHHUH ¢ yu€TOM HOBOM MH(pOpMaLIHU.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJIEKT:

BJIa/IETh HABbIKAMHU IO3HABATENbHOM pedIeKCMH KaK OCO3HAHMS COBEpIIAEMBIX JIEHCTBUN U
MBICIMTENbHBIX MPOLIECCOB, UX PE3YyIbTAaTOB, BIAJETh CIIOCO0AMM CaMONPOBEPKU, CAMOKOHTPOJIS
mpolecca 1 pe3yJsibTaTa peluleHHsl MaTeMaTH4eCKON 3a/1auH;



NpPeABHUICTh TPYJHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh TIPH PEIICHWH 33Jadd, BHOCHUTb
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTaTa LEIU U yCIOBUSAM, OOBSCHATH MPUYMHBI JOCTHKCHUS WU
HEJIOCTIDKCHHSI PE3YNIbTaTOB JAEATEIbHOCTH, HAXOANUTH OUIMOKY, 1aBaTh OLEHKY HPUOOPETEHHOMY
OTIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHMMAaTh W HCIIOJIB30BaTh NPEUMYIIECTBA KOMAHAHONH W HMHIUBUAYaJbHOH paboOTHl NpHU
pemieHMM  y4eOHBIX 3ajJad, NpPUHUMATh IIeJdb COBMECTHOH JEATeNbHOCTH, IUIAHMPOBAThH
OpraHu3ali0 COBMECTHOH paboThl, pachpeaeisTb BHAbI paboT, JOrOBapHBATHCS, OOCYXKIATh
IPOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHNST HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyxaeHHus, OOMEH MHEHUH, «MO3TOBBIC
IITYPMbI» U MHBIE), BHIIOIHATH CBOIO 4acTh pabOThl U KOOPIMHUPOBATH CBOU JCUCTBHSA C APYTHMHU
YyjieHaMd KOMAaH[bl, OILEHHBATh KadeCTBO CBOETO BKJIaZa B OOMIMHA HPOAYKT IO KPUTEPUSM,
copMyIMPOBaHHBIM yYaCTHHUKAMU B3aHMOJICHCTBUSL.

HNPEAMETHBIE PE3YJIbTATbBI

K xonny 10 kiacca o0yyaromuiicss HAQy4uTCs:

® CBOOOJJHO ONEpPUPOBATH OCHOBHBIMHM IOHSATUSIMU CTEPEOMETPUM IpPU PEUIeHUM 3ajad U
IIPOBE/ICHUU MaTEMaTUYECKUX PacCyKJICHHIA;

® [IPUMEHATh AKCUOMBI CTEPEOMETPUU M CIIEJCTBUS U3 HUX MPU PELIEHUU TI'€OMETPUUYECKUX
3ajauy;

e KjlacCU(pULMPOBaTh B3aMMHOE PpACMHOJOXKEHUE IMPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

® cBOOOJTHO ONEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C YIJIAMU B IIPOCTPAHCTBE: MEXKY MPSAMBIMU
B IIPOCTPAHCTBE, MEXKY MPSAMOU U MIIOCKOCTBIO;

® cBOOO/IHO OMEPUPOBATh NOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKAMH;

e CcBOOOJIHO  paclo3HaBaTb OCHOBHbIE BHJbl MHOTOTPaHHUKOB  (IIpU3Ma, NHMpamMuJa,
NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo);

e K1acCU(UIIUPOBATH MHOTOTPAHHHUKH, BEIOMpPAst OCHOBAHUS VISl KJIaCCU(UKAITUH;

® cBOOOJIHO OMEPUPOBATh NOHATHAMM, CBI3aHHBIMHU C CEUEHUEM MHOTOIPaHHUKOB IJIOCKOCTBIO;

® BHIMOJIHATh [ApAJUIENIbHOE, IEHTPAJIbHOE M OpPTOTOHAIbHOE IPOEKTHpOBaHHE (Uryp Ha
IUIOCKOCTD, BBIIOJHSTH H300paXkeHHsl (PUTYp Ha MIOCKOCTH;

® CTPOUTH CEYEHHUS] MHOTOTPAaHHUKOB Pa3IMYHBIMH METOJaMH, BBIMOJIHATh (BBIHOCHBIE) MJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y;

® BEIUMCIIATH IUIOMIAAN MTOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma, MUPAMUIA), FTEOMETPUUECKUX
TeJ ¢ MpUMEeHeHueM Gopmy;

® CBOOOJTHO OIEpUPOBATh MOHSTUSIMH: CUMMETPHUSl B MPOCTPAHCTBE, LIEHTP, OCb U IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYPBL;

®CBOOO/IHO OMNEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJAWHATaM B
IIPOCTPAHCTBE;

® BBLITIOJIHATH ACUCTBUS HaJl BEKTOPaMU;

epemaTh 3aJayd  Ha JOKa3aTeIbCTBO MAaTEMAaTMYECKUX OTHOLIEHWH W HaxOXKICHHE
TreOMETPUUYECKUX BEJINYMH, IPUMEHSSI U3BECTHBIE METO/BI IPU PELICHHMH MAaTEMAaTHUUYECKUX 3a/1ady
MOBBIIIEHHOTO U BHICOKOT'O YPOBHSI CJIOKHOCTH;

® IPUMEHATh NPOCTEHMIINE TPOrPAaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHbIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3a1a4;

e 3BJIEKaTh, MPeoOpa3oBbIBATH U MHTEPIPETUPOBATH HH(OPMALMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUYeCcKuX QUrypax, npeAcTaBIeHHYIO Ha YepTEeKax U PUCYHKAX;

® IPUMEHATH IIOJyYEHHBbIE 3HaHMS Ha NPAKTHKE: CPaBHUBAThb M AHAIM3UPOBATh pEAJIbHBIC
CUTyallud, HPUMEHSATh M3yYEHHBIE IOHATUS B IPOLECCE IIOMCKA PEIIEHUS MaTeMaTH4YeCKU



c(OpMyYJIMPOBAaHHONW MpPOOJIEMBI, MOJEINPOBAaTh pEAJIbHBIC CHUTyallUd Ha S3bIKE TIE€OMETpPUH,
UCCIIEIOBAaTh IOCTPOSHHBIE MOJIENH C HCIOJb30BAHUEM TI'E€OMETPUYECKHUX IOHATUH M TEOpeM,
anmapara anreOpspl, pelaTh NPaKTHYECKUE 3aJaui, CBA3aHHBIE C HAXOXKICHHUEM Ie€OMETPUYECKUX
BEJIMYHH;

® IMETh MPEJCTABICHHUA 00 OCHOBHBIX JTallaX Pa3BUTUS TEOMETPUU KAaK COCTABHOW YacTH
¢dbyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K xonity 11 kiacca o0ydaromuiicss HAy4UTCS:

¢ CcBOOO/IHO OMNEPUPOBATH TMOHATHSAMHU, CBS3aHHBIMH C [MJIMHIPUYECKOH, KOHUYECKOH U
cepuuecKoil MOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

® OIIEpUPOBAThH MOHATUAMH, CBA3aHHBIMU C TEJIaMU BpalllEHUs: LIUJIUHAPOM, KOHYCOM, chepoil u
LIapOM;

e pacro3HaBaTh TeJa BpameHus (LUIMHAP, KOHYC, cdepa W map) M OOBACHATH CIIOCOOBI
MIOJTyYCHHUS TeJl BPALLCHUS;

e KJ1acCU(hULIMPOBATh B3aUMHOE PACIIONOKEHHE C(EePhl U IIIOCKOCTH;

® BHIUUCIIATh BEJIMYUHBI 3JEMEHTOB MHOTOTPAaHHHUKOB U Te€J BpALIeHUs, OOBEMBI U IJIOLIAU
IIOBEPXHOCTEN MHOTOTPAaHHUKOB U TEJI BPALLEHUs, TEOMETPUUYECKHX TeJl C IPUMEHEHUEM (HOpMYIT;

¢ cBOOOJIHO OIEPHPOBATH TOHATHAMHU, CBS3aHHBIMH C KOMOWHAIMAMH TeJ BpallCHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHHK, BIIMCAHHBIM B cdepy M ONHCaHHBIA OKono chepsl, chepa,
BIIMCaHHAsl B MHOT'OI'PaHHUK WJIM TEJIO BPaILlCHMS;

® BEIUMCIIATH COOTHOIICHHSI MEX Ty TUIOIIASIMH ITOBEPXHOCTEH M 00bEMaMU TOJJOOHBIX TEIT;

® 1300pakaTh H3ydaeMble (PUTYpbl, BBINOIHATH (BBIHOCHBIC) IUIOCKME YEPTEKU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (GUTYp: BU CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TeJ BpallleHUs;

® U3BJICKAaTh, HMHTEPIPETUPOBATh M MPEoOpa3oBBIBATh HH(POPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX;

® cBOOOJIHO ONEPUPOBATH OHATHEM BEKTOP B IIPOCTPAHCTBE;

® BHITNOJIHATH ONEPALMU HaJl BEKTOPAMU;

®33/1aBaTh IUIOCKOCTh YPaBHEHUEM B IEKapTOBON CHUCTEME KOOpAMHAT;

e peliaTh IeOMETPUYECKHE 3a/layd Ha BBIYMCICHUE YIJIOB MEXIY NPSAMBIMU U IJIOCKOCTSMH,
BBIUMCIIEHUE PACCTOSHUA OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOP/AMHATHOT'O METO/J1a MPH peIlIeHNUH;

¢ cBOOOJIHO OMNEPUPOBATh TOHSATHSIMH, CBSI3aHHBIMH C JIBIDKEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JBUKEHUI;

® BHIMOJIHATh M300paKeHUsT MHOTOI'PAaHHMKOB M TeJl BpaIleHUs NpU HapajljiebHOM IepeHoce,
LHEHTPAJILHOW  CUMMETPHM, 3€pPKJIbHOW CHMMETpPHM, MpU IOBOPOTE BOKPYI  INPSIMOH,
npeoOpa3oBaHus OI00MS;

® CTPOUTH CEUEHHUs] MHOTOTPAHHUKOB W TEJ BpAIIEHUS: CEYeHMs IMIMHApa (MapajielbHO U
NEPIEHAUKYIIIPHO OCH), CEYeHMs KOHyca (MapajjiesbHbleé OCHOBAaHMIO M IPOXOJAIUE 4Yepe3
BEpILMHY), CEUECHHUS 1apa;

® ICTIOJIb30BAaTh  METOJbl IOCTPOCHMS CEUEHHMH: METOA CIEJO0B, METOJ] BHYTPEHHEro
MIPOEKTUPOBAHHUS, METO]I TIEpeHOCa CEeKYILEeH MITOCKOCTH;

® JOKa3bIBaTh TEOMETPUIECKUE YTBEPKICHUS;

®[IPUMEHATh  TeOMETpHUeCKHue  (aKThl IS PEIIeHHs  CTEPEOMETPUYECKHX  3ajad,
MPENoIaraloliiX HECKOJIbKO IAaroB pelIeHHs], €CIH YCJIOBUs NPUMEHEHUsS 3aJaHbl B SIBHOW U
HesIBHOU opMme;

epemaTh 3aJayd  Ha JIOKa3aTeJIbCTBO MAaTEeMAaTUYECKUX OTHOLICHHH U  HaxXOXKICHUE
reOMEeTPHUECKUX BEIUYHH;

® IPUMEHATh TPOTPAMMHBIE CpPEACTBA W DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI TIpU
PEIICHUH CTEPEOMETPUIECKHX 3a/1aY;

® IPUMEHATh TOJYYECHHBIE 3HAHUS Ha MpPAKTUKE: CPaBHHUBATh, AHAJIM3UPOBATh U OLIEHUBATbH
peanbHble CUTyallud, IPUMEHSTh M3y4YEHHBIE MOHITHSA, TEOPEMBbI, CBOICTBAa B Mpoliecce MOUCKa
peleHHsI MaTeMaTHIeCKA CHOPMYITHPOBAHHON TPOOIEMBI, MOJICIMPOBATh peallbHbIe CUTYAIlMH Ha
A3bIKE TE€OMETPHUH, HCCIE0BaTh IOCTPOCHHbIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUYECKHX



MOHATHM U TEOpeM, alnapara aareopbl, pemaTh ITpakKTHUYEeCKHUEe 3a/1a4H, CB3aHHbIE C HAX0XK/IEHUEM

rCOMCTPHUICCKUX BCINYHH,

e IMETh MPEJCTABICHHUS 00 OCHOBHBIX JTalax pa3BUTHUsS TEOMETPUM KaK COCTABHOM dYacTu
¢byHIamMeHTa pa3BUTHS TEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumenoBanue KoaunuecTBO yacon JyiekTpOHHBIE (LM (PpPOBLIE)

n/n pa3aesioB U TeM Bcero | Konrpoubnbie | IIpakTnueckue o0pa3oBaTelIbHbIE pecypchl
MporpaMMsbI padoTsI padoThI

1 Bsenenne B 23 1 5 https://resh.edu.ru/subject/lesson
CTEPEOMETPHIO [4756/conspect/203541/
B3auMHoe https://infourok.ru/laboratornie-
pacroioKeHne i-prakticheskie-raboti-po-

2 6 0 0 — .
IPSIMbIX B razdelu-pryamie-i-ploskosti-v-
MPOCTPAHCTBE prostranstve-3355751.html
[MapamiensHOCTh https://nsportal.ru/shkola/geome

3 NPSMBIX M TUIOCKOCTEH 8 0 2 triya/library/2016/06/05/praktich
B IIPOCTPAHCTRBE eskie-raboty-po-geometrii

https://multiurok.ru/files/praktic
Hepnenuryprocts heskaia-rabota-po-teme-

4 MIPSIMBIX U TUTOCKOCTEH 25 0 3 = P

B TIPOCTpaHCTBE perpendlku_ Ilgrnost-
4.html?login=0k
https://znanio.ru/media/praktich
eskaya-rabota-po-geometrii-10-

5 VTIIbl U pacCTOSIHUS 16 1 2 klass-rasstoyanie-ot-tochki-do-

ploskosti-ugol-mezhdu-
pryamoj-i-ploskostyu-2713515
https://infourok.ru/biblioteka/ge

6 MHOTOrpaHHUKH 7 1 0 ometriya/klass-10/uchebnik-

604/tema-36688/type-60

7 BekTopsl B 12 0 3 https://ypoxk.pd/library/vektori
MPOCTPAHCTBE v_prostranstve 103308.html
IToBTOpEHUE,

8 000011eHrE U 5 9 0 https://www.uchportal.ru/load/2
CUCTEMATU3ALUA 5-1-0-94975
3HAHUN

OBIIEE KOJIMYECTBO 102 5 15

YACOB I1O TTPOTPAMME



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://infourok.ru/laboratornie-i-prakticheskie-raboti-po-razdelu-pryamie-i-ploskosti-v-prostranstve-3355751.html
https://infourok.ru/laboratornie-i-prakticheskie-raboti-po-razdelu-pryamie-i-ploskosti-v-prostranstve-3355751.html
https://infourok.ru/laboratornie-i-prakticheskie-raboti-po-razdelu-pryamie-i-ploskosti-v-prostranstve-3355751.html
https://infourok.ru/laboratornie-i-prakticheskie-raboti-po-razdelu-pryamie-i-ploskosti-v-prostranstve-3355751.html
https://nsportal.ru/shkola/geometriya/library/2016/06/05/prakticheskie-raboty-po-geometrii
https://nsportal.ru/shkola/geometriya/library/2016/06/05/prakticheskie-raboty-po-geometrii
https://nsportal.ru/shkola/geometriya/library/2016/06/05/prakticheskie-raboty-po-geometrii
https://multiurok.ru/files/prakticheskaia-rabota-po-teme-perpendikuliarnost-4.html?login=ok
https://multiurok.ru/files/prakticheskaia-rabota-po-teme-perpendikuliarnost-4.html?login=ok
https://multiurok.ru/files/prakticheskaia-rabota-po-teme-perpendikuliarnost-4.html?login=ok
https://multiurok.ru/files/prakticheskaia-rabota-po-teme-perpendikuliarnost-4.html?login=ok
https://znanio.ru/media/prakticheskaya-rabota-po-geometrii-10-klass-rasstoyanie-ot-tochki-do-ploskosti-ugol-mezhdu-pryamoj-i-ploskostyu-2713515
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne HaumeHoBanue KoJsau4yecTBO 4acoB DyekTpoHHBIE (LM (pPOBBIE)
n/m | pa3aeioB U TeM Bcero | KonTpoasnbie | [IpakTuueckue oOpa3oBaTesibHbIE pecypchl
NporpamMmal padoTsI padoTsI
https://infourok.ru/sbornik-
Ananurnyeckas laboratornoprakticheskih-
1 15 1 2 =
reomMeTpus rabot-po-geometrii-
3453080.html
IToBTOpEHHE, https://rmv.at.ua/load/plany_ur
00001EeHne u okov/uroki po povtoreniju v
2 15 1 2 >
CHUCTEMATU3aIUs nachale goda geometrija 11
3HAHUN klass/3-1-0-602
N https://infourok.ru/prakticheski
3 O0BéM
MHOFOrDAHHIKA 17 1 3 e raboty po teme obyemy m
p nogogrannikov-170292.htm
https://znanio.ru/media/praktic
heskaya rabota po gotovym
4 Tena BparieHus 24 1 4 chertezham_po_geometrii_tem
a _mnogogranniki i tela vrasc
heniya 11 klass-352488
https://infourok.ru/praktichesk
aya-rabota-na-temu-
[Tnomaau - ; :
vychislenie-obemov-i-
5 MMOBEPXHOCTH U 9 1 1 . .
00BEMBI KPYTJIBIX TEJ ploshade_|—pove_rhnoste|—
geometricheskih-tel-11-klass-
6113535.html
https://uchitelya.com/geometri
6 JiRr— 5 1 0 va/205670—prakt|cr_1_eskava—
rabota-po-geometrii-
dvizheniya.html
[ToBTOpEHue,
v 000011IeHnE U 17 9 3 https://www.uchportal.ru/load/
CUCTEMATU3AIIN 26-1-0-3212
3HAHUU
OBIIEE KOJIMYECTBO 102 8 15

YACOB I10 ITPOTPAMME
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHBIE
Ne KonnuyecTBo 4acos Aata ungposre
/i Tema ypoka odpa3oBaTebHbIE
pecypchbl
BCET KOHTPOJIbH | IIPAKTUYIECK
cero ble paboThl | ue paboThl
OcHoBHbIe NpaBuiIa U300paXKEHUS Ha https://infourok.ru/izobrazheni
1 PHUCYHKE INIOCKOCTH, NapalJICIbHBIX 1 0 0 e-prostranstvennyh-figur-
MPSIMBIX (OTPE3KOB), CEPETUHBI parallelnoe-proektirovanie-
oTpeska 5203534.html
[oHsITHS CTEpEOMETPHH: TOUKA,
MpsiMast, TOCKOCTh, TPOCTPAHCTBO. https://ypok.pd/library/vvo
2 OcCHOBHBIC ITpaBHJIa U300paKEHUS Ha 1 0 0 dnij urok stereometriya a
PHCYHKE IIOCKOCTH, ITapalleabHbIX ksiomi_stereometrii_geo 2
MPSMBIX (OTPE3KOB), CEPEANHBI 20722.html
OTpe3Ka
IMonsTHA: IEpeceKkaromuecs .
TOCKOCTH rfe eCGKaIH(-)IH_II/IeCH https://resh.edu.ru/subject
3 » T1ep 1 0 0 /lesson/4756/conspect/
MpsiMast ¥ TUIOCKOCTB;
MOJIYITPOCTPAHCTBO
IlonsTHA: epecekaronmecs .
TOCKOCTH rf; eceKaII(L)[LuI/IeCH https://resh.edu.ru/subject
4 » T1ep 1 0 1 /lesson/4756/conspect/
TIpsiMast ¥ TUIOCKOCTE;
MOJIYIIPOCTPAHCTBO
MHoOrorpasHuKy, H300paKeHue .
5 1 OCTeI‘/'II:JH/IX I O’CT aHIZTBeHHI)IX 1 0 0 https://resh.edu.ru/subject
p PocTp /lesson/6018/conspect/
¢buryp, HECYIIECTBYIOMINX 00BEKTOB
MHororpaHHuKH, U300paKeHne .
6 Il OCTeﬁII)JJHX I O’CT aHI():TBeHHLIX 1 0 1 https://resh.edu.ru/subject
p pocip /lesson/6018/conspect/
(buryp, HECYIIECTBYIONINX O0BEKTOB
AKCHOMEI CTEPEOMETPUU U MIEPBLIE https://resh.edu.ru/subject
7 P p p 1 0 0
CJIIECTBUS U3 HUX /lesson/4756/conspect/
AKCHOMEI CTEPEOMETPUU U MIEPBLIE https://resh.edu.ru/subject
8 P p p 1 0 0
CJIIECTBUS U3 HUX /lesson/4756/conspect/
https://interneturok.ru/less
AKCHOMBI CTEPEOMETPHH U TIEPBhIC
on/geometry/10-
citenctBys U3 HUX. CriocoObl - N
o klass/aksiomy-stereometrii-
9 3a1aHUs IPAMBIX U IJIOCKOCTEH B 1 0 0 - n
i-ih-sledstviya/predmet-
npocTtpancTBe. O003HAUEHHS o
. stereometrii-aksiomy-
MPSIMBIX U TUIOCKOCTEH stereometrii
N3o0paxenne ceveHni MUpaMHIBbI,
Ky0a ¥ IPU3MBI, KOTOPBIC TIPOXOIST
yepes ux péopa. M3oopaxenne )
10 Hepeceqelgnﬂpnon eHIiIBIX 1 0 0 https://resh.edu.ru/subject
P . v /lesson/4912/conspect/
mI0ckocTel. PackpammBanue
MOCTPOCHHBIX CEUCHUI Pa3HBIMU
BETAMU
N3o0paxenne ceueHN MUpaMUIbI,
Ky0a M MPU3MbI, KOTOPbIE MPOXOIST https://resh.edu.ru/subje
11 yepes ux péodpa. M3obpaxenue 1 0 0 ct/lesson/4912/conspect

NepeceyeHrs MOTyYEHHBIX
1ocKkocTed. PackpanBanue

[
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MOCTPOEHHBIX CEUCHUM Pa3HbIMU
LIBETAaMU

12

N300paxkeHne ceYeHUI MUPaMHUIBI,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOIST
yepe3 ux péopa. zoopaxenue
MePECCUCHHUS TIOTYUECHHBIX

https://resh.edu.ru/subject/les

- son/4912/conspect/
mockocte. PackpainBanue
HOCTPOCHHBIX CEYCHUH Pa3HBIMU
[IBETAMH
N300paskeHne CeUCHUT MUpaMUIbI,
Ky0a U MPHU3MBI, KOTOPBIE MPOXOIST
13 [iepes nx pé€bpa. N3obpaxenne https://resh.edu.ru/subject/lesso
[EPECEUCHHUS MTOTYYEHHBIX [NIOCKOCTEM, n/4912/conspect
PackpariBaHie TOCTPOCHHBIX
CeYCHHUH Pa3HBIMH [[BETAMHU
https://infourok.ru/prezentaciya-po-
14 Meroz SHGHOB AT HOCTPOCHNS geometrii-na-temu-metod-sledov-
CCUCHUH 3550851 html
MerTo CiIeioB IS TOCTPOCHHS https://nsportal.ru/user/1

15 ceuenuii. CBONCTBA MepeceUeHU 076716/page/prezentatsiy
MPSIMBIX U TUIOCKOCTEN a-metod-sledov
MeTona ciiefioB Isl MOCTPOCHUS https://nsportal.ru/user/1

16 ceueHuid. CBOWCTBA MepeceueHui 076716/page/prezentatsiy
MPSIMBIX U TUIOCKOCTEN a-metod-sledov
IlocTpoeHue ceyeHuii B nupamuze,

17 KyOe 1o TpéM Toukam Ha péopax. https://resh.edu.ru/subje
Co3maHne BEIHOCHBIX YEPTEIKEH U ct/lesson/4912/conspect/
3aIKCh IIaroB IMOCTPOCHUS
IlocTpoeHue cedyeHuii B mupamMuze,

18 KyOe 1o TpéM TouKaMm Ha péopax. https://resh.edu.ru/subje
Co3naHne BBIHOCHBIX YEPTEXKEH U ct/lesson/4912/conspect/
3aIKCh IIaroB MOCTPOCHUS
IToctpoeHue ceueHuii B nupamu/ie .

5 p ) P6 e, https://resh.edu.ru/subj
KyOe 1o TpéM Toukam Ha péOpax.
19 Y P peopa ect/lesson/4912/conspec
Co3znanue BRIHOCHBIX YEPTEXKEH U Y/
3alKCh 11aroB MOCTPOCHHUSI
ITocTpoeHue ceueHuii B nupamu/ie .
6 P ) P6 A% https://resh.edu.ru/subj
KyOe 1o TpéM Toukam Ha péopax.
20 Y P bebpa ect/lesson/4912/conspec
Co3naHne BEIHOCHBIX YepTeken 1 Y
3aIKCh IIaroB MOCTPOCHUS
IloBTOpenue iannmetpun: Teopema http://1502.moscow/files/u

21 0 NPONOPLUUOHAIBHBIX OTPE3KaX. cheb_m/10kl geom povtor
[Togo6ue TpeyroJibHUKOB enie_planimetrii.pdf
IToBTOpenue muanumMerpuu: Teopema
Memnenas. PacueTsl B ceueHHsX Ha https://resh.edu.ru/subj

22 BBIHOCHBIX uepTekax. Mcropus ect/lesson/4756/conspec
Ppa3BUTUA IIJTAHUMETPUN U E[

CTEpEOMETPHH

23 KontposbHast pabota "AKCHOMBI
crepeomerpuu. CedeHus"

B3anMHOe pacnonoxeHue npsMbIX B .
P C P https://resh.edu.ru/subj
npoctpancTBe. CKpenBarommecs

24 poctp petit B ect/lesson/6133/conspec

npsmeie. [IpusHaku

CKpCHIMBAOIINXCA MTPAMBIX.

t/
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[MapannensHbie NPSIMBIC B
POCTPAHCTBE

Teopema o CyllleCTBOBaHUHU U
€JIMHCTBEHHOCTH MPSAMON
NnapaJuleNbHONU JaHHOU MIPSMO,
MIPOXOAIIEH Yepe3 TOUKY

https://resh.edu.ru/subj

25 . ect/lesson/6065/conspec
MPOCTPAHCTBA U HE JIexalleH Ha Y
JlaHHOM mpsiMoil. Jlemma o
NePEeCceUeHNH apauIeIbHBIX MPSIMbBIX
TUIOCKOCTBIO
[TapannenbHOCTH TPeX NPSMBIX.

26 Teopema 0 TpEX MmapajuIeIbHBIX https://resh.edu.ru/subje
npsMeix. Teopema o ct/lesson/6065/conspect/
CKPEUIMBAIOLINXCSI MPSIMBIX
[MapannensHOE MPOSKTUPOBAHUE. . . .
OCHOBHBIE CBOMCTBA MAPaJLIENILHOIO https://videouroki.net/video/3

3-parallelnoe-proektirovanie-

27 nmpoeKkTupoBaHus. M3o0paxenne ; ,

. izobrazhenie-prostranstvennyh-
pasHbIX GUryp B MapamieabHONR fiour-html
MPOCKINU
LlenTpanbHas NpoeKIus. YTOI C https://compendium.scho

28 COHAIIPaBJICHHBIMU CTOPOHAMH. YTOJI ol/mathematics/geometr
MEX]Ty IPSIMBIMA y10/13.html
3azauu Ha IOKA3aTENbCTBO U https://multiurok.ru/index.

29 HCCIEIOBAHNE, CBSI3aHHbIC C php/files/primery-resheniia-

pacIoI0KEHUEM IIPSAMBIX B zadach-na-raspolozhenie-
[IPOCTPAHCTBE riamykh.html
IToHsTHSA: apanienbHOCTh IPSIMOI
W MJIOCKOCTH B MTPOCTPAHCTRBE. .
poctp . https://resh.edu.ru/subj
30 ([Ipu3Hak mapayuIeTbHOCTH MPSIMON 1
. ect/lesson/6065/conspect
riockocTH. CBOMCTBa
napataeaIbHOCTH PSIMOU U TIIOCKOCTH
I'eomeTrpuyeckue 3a1aun Ha https://infourok.ru/zadachi
BBIYUCIIEHUE U JOKA3aTEILCTBO, -dlya-uroka-reshenie-zadach-
31  [cBs3aHHBIE C APATUICTHHOCTHIO na-parallelnost-pryamyh-
[IPSIMBIX U IUIOCKOCTEN B pryamoj-i-ploskosti-10-klass-
[POCTPAHCTBE 5463385.html
ITocTpoeHue ceuenust, MPOXOASIIEro
3p  [d€PE3 MAHHYIO MPAMYIO HA YepTeske u https://urok.1sept.ru/art
MapajuieIbHOrO IPYrou MpsiMOi. icles/212754
Pacu€t oTHOLIEHUI
[MapannensHas MPOEKIHS,
NpUMEHEHHUE JUIsI TOCTPOCHHUS .
P . A p https://resh.edu.ru/subj
33  |ceuenwmii KyOa W TapaieNenunena.
9 ect/lesson/5444/conspect
CBoiicTBa napajuiesnenuneaa u
TIPU3MBI
34 [MapannensHbie iockocTH. [Ipu3Haku https://urok.1sept.ru/art
MapaJJIENbHOCTH ABYX INIOCKOCTEN icles/622290
Teopema 0 napanieasHOCTH U https://ab.al-
€IMHCTBEHHOCTH TIOCKOCTH, shell.ru/articles/teorema
35  |mpoxopsieli uepe3 TOUKY, He -o-edinstvennosti-
MIPUHAJUICKAILYIO TaHHOW TUIOCKOCTH pryamoy-parallelnoy-
U CIIEAICTBHA U3 HeE ploskosti
36  |CaoiicTBa napajuieIbHbBIX https://resh.edu.ru/subjec
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t/lesson/6129/conspect/
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p Y 12 matematika dlya shko
CKPELIMBAIOLIMMUCS MPSIMBIMU B ikov pdf
MIPOCTBIX CUTYalMIX HKOV.pAl
PaccTosiHuEe OT TOUYKHU A0 IIOCKOCTH, https://kpfu.ru/staff files/F2020

74 paccTosiHUe OT MPSIMOH 10 188451/Ganeeva 2012 matema
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Briuucnenue paccTOsTHUN MEXTY

75 CKPCIIUBAIOIIUMHCS TIPSIMBIMH C https://urok.1sept.ru/articl
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78 KonrtponbHas padora "Yribl 1
paccrosHus"
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81 [pusma. [Ipsimast u HakIIOHHAS https://resh.edu.ru/subjec
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82 NPSAMOYTOJILHBIN Mapajuienenue], teme-pryamougolniy-

Ky0 arallelepiped-kub-
3274869.html
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npocTpaHcTae" uglov-v-prostranstve
IloBTOpenue Temsl "YpaBHEHHE https://repetitor-

4 MPSIMOM, MPOXOASIIEH Yepe3 JIBe mathematics.ru/uravnenie-
TOYKH" pryamoj-po-dvum-tochkam/

5 YpaBHeHHE TIOCKOCTH, HOpMAJIb, https://resh.edu.ru/subje
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax ct/lesson/6083/conspect/
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ypaBHEHHUE MIIOCKOCTH B OTPE3Kax ct/lesson/6083/conspect/

https://skysmart.ru/articles/mathe

7 BCKTOpHOC IIPOU3BCACHUC matic/vektornoe-proizvedenie-

vektorov
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pOrpaMMHUpPOBAHUE ct/lesson/6122/conspect/
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MIpAMBIX, CAMMCTPHUUN
MHOT'OI'PaHHUKOB
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MEPHEHINKYIAPAX 221518/
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24 IJIOCKOCTH: BHIUKUCIICHUS IJIUH B
t/lesson/4724/conspect /
MHOTOrpaHHUKAX
Tosropenne: mnomann https://urok.1sept.ru/artic
25 MHOTOYTOJIBHUKOB, ()OPMYJIIBI JJIST
. les/626941
TUIOIIA I, COOOpaKeHHS MOI00NUs
[ToBTOpEHHE: MIOMIAIN https://ypok.pd/library/«
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YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

ATtaHacaH /1.C., byty3oB B.®., Kagomues C.b. lTeometpua 10-11 Knaccbl Y4ebHUK Ba3oBbiit 1 yray6aéHHbIN
ypoBHu, MNMpocseweHune, 2023

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

E.M. PabuHoBKMY. 3aga4mM 1 yNpaxKHEHMA Ha FOTOBbIX YepTexKax. 10 — 11 knaccol. FeomeTpua. Mocksa.
«Mnekca».

A.T. EpwoBa, B.B. lonobopoabko. CamocTonTesibHble U KOHTPO/IbHbIE paboTbl. FeomeTpua 10 — 11.
MockBa. «Mnekcar.

A.T. EpwoBa, B.B. l0n1060poabKo. YCTHbIE NPOBEPOUHbIE U 3a4eTHble PaboTbl No reomeTpum ana 10-11
Knacca. Mocksa. «MneKkca».

MaTtemaTunKa. BepoAaTHOCTb U cTaTUCTUKA. 7-9 Knaccbl. Ba3oBbi ypoBeHb. MeToaunyeckoe nocobue K
npegmMeTHOM IMHMM YYEBHUKOB NO BEPOATHOCTM M cTaTucTuKe W.P. Bbicoukoro, U.A. AweHKo nog,
peaakuuen U.A. AweHKo.

MeTtoaunyeckne pekomengauun. 10-11 knaccel (kK y4ebHuky AtaHacsH J1. C. v ap.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HHTEPHET






