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HHOACHUTEJIBHAA 3AIIUCKA

['eomerpus sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0Ilero
o0pa3oBaHusl, TaK Kak 00ecrieyuBaeT BO3MOXKHOCTh U3YUYCHUS JUCLUUIUINH €CTECTBEHHO-HAyYHOU
HalpaBJIEHHOCTU M IPEIMETOB I'yMaHUTapHOro mukiaa. Ilockosbky jorndeckoe MblIIUICHHE,
dopmupyemMoe Npu  HM3yYEeHHH OOYYaIOIIMMHUCS TOHATHHHBIX OCHOB TE€OMETpPHM, NpHU
JI0Ka3aTelbCTBE TEOPEM M IIOCTPOCHUHU LIENOYKU JIOTMYECKUX YTBEPXKICHUH IPU pEIICHUU
TeOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTb U ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS IIPU PEIIEHUHU 3aJa4 €CTECTBEHHO-HAYyYHOrO LMKJIA, B YaCTHOCTH (PU3MUECKHX
3a1ad.

Ilens ocBoeHMs TporpaMMel yueOHOro kypca «l'eomerpusi» Ha yriayOJ€HHOM ypOBHE —
pa3BUTHE HMHIUBHUIYaJbHBIX CIIOCOOHOCTEH OOYdYalOUIMXCS NpPU H3YYEHUH TE€OMETPHUH, Kak
cocTaBisifollell mpeaMeTHOM oOmactu «Marematuka W uHGOpMaTHKa» uepe3 olecredeHue
BO3MOXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHX T€OMETPUUYECKHX 3HAHUU U
NeNCTBUM, cnenu(UUHbIX T€OMETPUH, U HEOOXOJUMBIX JUISl YCIEUIHOTO MPO(EeCCHOHATBHOIO
00pa30oBaHUsl, CBA3aHHOTO C HCIIOJIB30BaHUEM MaTeMaTHKH.

[IpropuTeTHBIME 3a/1a4aMK Kypca T€OMETPUN Ha YTIIyOJIEHHOM ypOBHE, PacIlIUpPSIIOIIMMHU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SBIISIFOTCS:

pacmipeHue NpPeACTaBICHHS O TeOMETPUM KaK dYacTh MHMPOBOM KYJIbTYypbl U
(opMHUpOBaHNE OCO3HAHUS B3aUMOCBSI3H F€OMETPUH C OKPY’KAIOLIUM MUPOM,;

(hopMupoBaHHME TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTHYeCKUX MOJENSIX, IO3BOJIIONIMX ONUCHIBATh W M3y4yaTb pa3Hble SBJICHUSA
OKpY’KaIOLIero MHUpa, 3HaHHE MOHATHMHOrO amnmapara mno pasgeny «CrepeoMeTpus» yd4eOHOro
Kypca FeOMETpHH;

(hopMHUpOBaHHE YMEHUS BIIQJCTh OCHOBHBIMH MOHATHSMHU O TPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (HOopMyl U YMEHHE HX NPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAPTHBIE CIIOCOOBI PELIEHUS 3aay;

(dbopMHUpOBaHHE YMEHHUS pAcIO3HaBaTh HAa YepTekKaxX, MOJENIAX U B PEATbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BpalleHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIH;

¢dbopMupoBaHHE ~ TIOHUMAaHHUA  BO3MOXHOCTH aKCHOMaTHYECKOT O IIOCTPOEHHUS
MaTeMaTHYeCKUX TEeOopHuil, (opMUpOBaHHME MOHMMAHHS POJM AKCHUOMATHKU IpPU IMPOBEIECHUU
pacCyKJIeHUH;

(opMUpOoBaHHE YMEHHS BIAJIETh METOJAaMH JI0Ka3aTeIbCTB U aJFOPUTMOB pEIICHHUS,
YMEHUS MX T[PUMEHATh, MPOBOJUTH JOKa3aTelbHbIE pPACCYKICHUS B XOJE pPELICHHS
CTEpEOMETPUYECKUX 33Jady W 3aJad C [PAKTUUYECKUM COJepKaHueM, (OpMUPOBaHUE
OpeACTaBiIeHUss O HEOoOXOAMMOCTH J0Ka3aTeIbCTB INpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP)KJICHHUI U POJTM aKCHOMATHUKH B TIPOBEICHUH JIeTyKTHBHBIX PACCYKICHUH;

pa3sBUTHE M COBEPIICHCTBOBAHUE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0Oy4aromuxcsi, I03HAaBATE€IbHOW aKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHUH, KPUTHUYHOCTU
MBILIICHHSI, UHTEpPeCca K U3yUEHHUIO T€OMEeTPUH;

(¢bopMupoBaHue (QYHKIIMOHAJIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacro3HaBaTh MpPOSIBICHUS TE€OMETPUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYAIUSX W MPH M3YYCHUH JAPYTHX yUEOHBIX MPEIMETOB, MPOSBICHHS
3aBUCUMOCTEl M 3aKOHOMEpPHOCTEH, MOJENHUPOBAHUS PEANbHBIX CHUTyallMid, HCCIeI0BaHMS
IIOCTPOEHHBIX MOJIEJIEeH, MHTEPIPETALIMH [TOJIyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU  cOJiepXKaTeIbHBIMK JIMHUAMHU yueOHoro kypca «['eomerpusi» B 10-11
kjaccax saBisATcs: «[IpsiMple M MIIOCKOCTH B HpOCTpaHCTBe», «MHororpanHukm», «Tena
BpaleHUs», «BEKTOpBI M KOOPAMHATHI B IPOCTPAHCTBEY, «/IBM)KEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATUSMU,
peseBaHTHBIMU T'€OMETPUU Ha YriyOnéHHOM ypoBHe oOydeHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJEpPXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHHE JIOTHUECKHUX YMEHHU



pacmpenensiercss He TOJBKO IO COJEpXKATEIbHBIM JIMHUSM, HO W IO ToAaM OOydYeHHs.

Conmepxannie  00pa3oBaHUsS, COOTBETCTBYIOIIEE TMPEAMETHBIM  pe3ysbTaraM  OCBOCHUS

®denepanbHOil pabouel MporpamMMbl, pacipeAeaEHHbIM 10 ToaM 00yuYeHHs], CTPYKTypHUPOBaHO

TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIBHBIM BOIMPOCAM OOYYarOIIHeCs

oOpamianuch HEOJHOKPAaTHO. DTO IMO3BOJSET OPraHU30BaTh OBJAJIEHUE TIE€OMETPUYECKHMU

MOHATUSIMU W HaBBIKAMHU TIOCJIEIOBATEIbHO W TIOCTYNAaTEIhbHO, C COONIOJICHHEM MpPUHIIHIIA

IPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY T€OMETPHYECKUX

MPEeACTaBICHUN O0YYaIOIINUXCs, paciupsis U yriayomnss e€, oOpa3ysi MpOYHbIE MHOKECTBECHHBIC

CBSI3U.

[epexon K M3y4YEHUIO TEOMETPHH Ha YIITyOJIEHHOM YPOBHE TIO3BOJISIET:

co3laTh ycnoBuA AnsA  auddepeHIranuu  oO0ydeHus, MOCTPOCHHS WHIMBUAYAIbHBIX
o0Opa3oBaTeNbHbIX MporpammMm, oOecrneuuTh yriayOJa€HHOE H3yuyeHHE TeOMETPUM  Kak
cocTaBIIAOLIeH yueOHOro npeaMera «MaremaTukay;

MOJITOTOBUTH OOYYAIOUIMXCS K MPOJODKEHUIO M3YYCHHST MATEMaTHKH C Y4ETOM BBIOOpA
Oyaymeit nmpodeccun, obecrneynBas NPEEeMCTBEHHOCTh MEXKIY OOLIMM U MPOo(hecCHOHATBHBIM
oOpazoBaHHEM.

Bocnumamenvnuiit nomenyuan npeomema «I'eomempusy peanusyercs 4epes:

v 1no0yxaeHne 00ydaroluxcs COOMI0AaTh HA YPOKE OOIIEIPUHATHIE HOPMBI MOBEIECHHS,
npaBuia OOIIEHUS CO CTAapIIUMHU (MEeJarorndeckuMu pabOTHHKAMH) W CBEPCTHUKAMHU
(oOy4JarommMucs), TPUHIUIB YYEOHOW TUCHUIUIMHBI M CaMOOpTaHW3anuud. Meroabl u
npuemMbl:  0oOCyXKJAeHuWe  mpaBWwil  OOIIEHUS  CO  CTapiuMH  (YYUTEISIMH) U
CBEPCTHUKaMH(IIKOJIBHUKAMH ), TPUHIUIIB Y4eOHOW AUCIUIUIMHBI M CAaMOOPTaHU3AIIHH;

v/ NpUBICYCHHE BHUMAHHS OOYYAIOIIMXCSA K IIEHHOCTHOMY AacCleKTy HM3y4aeMbIX Ha ypOKax
MPEIMETOB, SBJICHUH, COOBITHI uepe3: oOpalieHre BHHUMAHWS HAa HPABCTBEHHBIC ACTIEKTHI
HAYYHBIX OTKPBITHHA, KOTOPbIE U3y4YalOTCs B JaHHBII MOMEHT Ha ypOKe; Ha IpecTaBuTeNei
YYEHBIX, CBSA3aHHBIX C M3y4aeMbIMU B JaHHBII MOMEHT TE€MaMH, Ha TOT BKJIaJl, KOTOPBIA OHU
BHECJIM B pa3BUTHE HalleW CTpaHbl U MHpa, HA JIOCTOMHBIE MOJPaKaHUS MPUMEPbI HX
KHM3HH, HA MOTHBBI MX TIOCTYIIKOB. METO/IbI M TIPUEMBI: OpTaHU3aIHst paboThI C MMoTydyaeMoi
Ha YpOKE COIMaJbHO - 3HAYMMOW HH(poOpMalMeld, HUHULIHUUPOBAHHE €€ OOCYKICHHS,
BBICKa3bIBaHUS O0YYAIOIIUMICS CBOETO MHEHHS, BBIPAOOTKH CBOETO OTHOIIICHMS,

v/ HCIONb30BaHKME BOCIHUTATENBHBIX BO3MOXHOCTEH COJepXaHus y4eOHOro mpeamera st
(dbopMHUpOBaHUS Y OOYYAIOIIUXCS POCCHUCKUX TPAJAUIIMOHHBIX TYXOBHO-HPABCTBEHHBIX M
COLMOKYJIBTYPHBIX IE€HHOCTeH. MeToabl M MpHUEMBl: JEMOHCTpalus JAeTAM IpHMepa
OTBETCTBEHHOTO,  TPAXIAHCKOTO  TOBEIEHHs,  MpPOSBICHUS  YEJIOBEKOMIOOUS U
I00pOCEePIEYHOCTH, Yepe3 IMOA00p COOTBETCTBYIOLIMX TEKCTOB JUIsl YTEHMs, 3a1ad i
pelieHus, TpoOJIeMHBIX CUTYalui 17151 0OCYKIEHUsI B Kjlacce);

v/ BKIIIOYCHHE B YPOK HIPOBBIX MPOLEAYpP, KOTOPHIE MOMOTAIOT TMOJACPKATh MOTHBAIIUIO
o0yJaromuxcss K IIOJyYeHHIO 3HAHWW, HAJOKWBAHUIO ITO3UTHBHBIX MEKIUIHOCTHBIX
OTHOIIEHUH B KJIacce, IOMOTAIOT YCTaHOBIICHHUIO JOOPOKENaTeIbHOM aTMOCc(epsl BO BpeMs
Ypoxka;

v/ NpUMEHEHHE Ha yPOKEe WHTEPAKTHBHBIX (OPM paboThl, CTUMYIHPYIONIUX TO3HABATEIBHYIO
MOTHUBAILIUIO O0YYAIOIINXCS.

v/ NpUMEHEHHE TPYIIoBOW paboThl Wi paboThl B Mapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMAaHHOH paOOTHI M B3aMMOICHCTBHIO C APYTUMH 00yYaIOIIMUCS.

v BBIOOpD M HCIONB30BAHHE Ha YPOKAaX METOJOB, METOAWK, TEXHOJOTHH, OKa3bIBAIOIIHX
BOCIIUTATENIbHOE BO3ACHCTBUE HA JIMYHOCTH B COOTBETCTBHH C BOCHHUTATEIBHBIM HJCAJIOM,
LIEJIBIO U 33/1a4aMU BOCIIUTAHHUS;

v MHUIMAPOBAHUE W TMOIJIEPKKA MCCIEIOBATEIBCKON JEATENLHOCTH IIKOJILHUKOB B (hopMme
BKJIIOYEHHUS B YPOK Ppa3IMuYHBIX HCCIEN0BAaTeIbCKUX 3aJaHuil M 3ajady, 4TO JAaeT
BO3MOYKHOCTh ~ OOyYalOIIMMCS TPUOOPECTH  HABBIKM  CAMOCTOSITENBHOTO  PEIICHUS
TEOPETUYECKOM MpoOJIeMbl, TE€HEpUPOBaHUS M O(GOPMIICHHS COOCTBEHHBIX THUIIOTE3,



YBOKUTENBHOIO  OTHOUICHHWS K  YYXXKUM  HUAESIM, IyOJUYHOrO  BBICTYIJICHHMS,
apryMEHTHUPOBAHUS U OTCTAaMBAHMS CBOEU TOYKM 3peHUsA. MeToAbl M MPUEMBI: peain3anus
VMHJUBHIyaJIbHBIX U TPYIIIOBBIX UCCIIEN0BATEIBCKUX IIPOCKTOB.

v/ YCTQHOBJIEHHE YBAXKUTEJBHBIX, JOBEPUTEIBHBIX, HE(POPMAIBHBIX OTHOIIEHUHA MEKIY
yUuTeNeM U yYeHUKaMHM, CO3/IaHHE Ha YPOKaX YMOLMOHAIBHO-KOM(MOPTHOM Cpeibl;

v’ opranmsanus 1medcTBa MOTHBHPOBAHHBIX W OPYAMPOBAHHBIX y4YalIUXCsS Haa HX
HEYCIEBAIOIIMMHU OJHOKJIACCHUKAMHM, JAOLIETO IIKOJBbHUKAM COLMAIBHO 3HAYMMBIA OIIBIT
COTPYAHMYECTBA Y B3aUMHOW ITOMOIIX. MeTO/bI U IPUEMBI: HACTABHUYECTBO.

Ha um3yuenme yuebOHoro kypca «['eomerpus» Ha yrmyOnéHHOM ypoBHe oTBoautcs 204
gaca: B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 ygaca (3 yaca B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHUS cTEpeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTUYECKOM IOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3aumHOe pacnosioskeHue mpsiMbIX B IMIPOCTPAHCTBE: IEPECEKAIOIINECS, apaJUICIbHbIE U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuparomuxcs npsmsix. [lapamiensHocTs NpsAMBIX U
IUIOCKOCTEW B NMPOCTPAHCTBE: MapajuleibHbIE IPSMBbIE B IIPOCTPAHCTBE, NMApAJUIEIBHOCTD TPEX
NpsMBIX, [ApajUIeIbHOCTh HpsIMOM M Mmiockoctu. [lapamnenbHoe M LEHTpalIbHOE
IPOEKTUPOBaHUE, n300paxkeHue Guryp. OCHOBHBIE CBOWCTBA NMapauIEIbHOTIO POEKTUPOBAHMSL.
N3obpakenue ¢puryp B napauieinbHON NPOSKIUH. YTIIbI C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy IPsAMBIMH B IPOCTpaHCTBE. llapamienpbHOCTh MIOCKOCTEH: NMapajuleIbHbIE IUIOCKOCTH,
CBOWCTBA MapaieNibHbIX IIockocTel. [IpocTeiiie npocTpanCcTBEHHbBIE (GUTYpBI HA MIIOCKOCTH:
TeTpa’ip, NapaJIeJIeNUIe], TIOCTPOCHUE CEYEHUN.

[lepneHAUKYISIpHOCTH  OPSIMOM M IUIOCKOCTH: NEPIEHOUKYJISAPHBIE TpPSMbBIE B
IPOCTPAHCTBE, NpPsIMbIE MApPAUICIbHBIE M IEPHEHAUKYJISPHbIE K IIJIOCKOCTH, IPU3HAK
NEPHEHAUKYJISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
II0CKOCTH. OpPTOrOHAJBbHOE MPOEKTHpPOBaHUE. IlepnenauKynsp U HAaKJIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHs (PUTYPhI HA IIIOCKOCTb.
[IepnieHAMKYIAPHOCTH IJIOCKOCTEN: NMPU3HAK MEPIICHINKYJIIPHOCTH JIBYX IIOCKOCTE. Teopema
0 TpEX MEPIECHIUKYJIIApax.

VYTIuBl B IPOCTPAHCTBE: YIOJI MEXAY MPSMOM U TUIOCKOCTBIO, IBYTPaHHBIA yIOJI, JINHEWHBIN
yroJl JABYI'pPaHHOrO yria. TpéxrpaHHbli MU MHOrorpaHsble yrisl. CBOWCTBAa IUIOCKMX YIJIOB
MHOTrorpanHoro yriyia. CBOWCTBa IJIOCKMX U JIBYTPAHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUUIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Bunel MHOrorpaHHuKoB, pa3BEpTKa MHOrorpaHHuka. l[Ipusma: n-yronbHas npusma,
npsiMasi 1 HakJIOHHAsi MPU3MbI, OOKOBasi M TOJIHAs MOBEPXHOCTh mpusMbl. [lapamnenenunen,
IPSIMOYTOJIBHBIN TIapajuleNienunel M ero cpoicTBa. KpaTuyaiimime mHyTH Ha IOBEPXHOCTU
MHOTOrpaHHHKa. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. I[Mupamupa: n-
yrojibHasi NUpaMuia, NpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
NpaBUIbHOM Nupamuibl. [IpaBuiibHBIE MHOTOTPAaHHUKM: IpaBHJIbHAs NpPHU3Ma M IpaBUIbHAS
nupammia, MpaBUiIbHas TPEYrojbHas NUpaMHUIa U IPaBUIIbHBIA TeTpasp, KyO. IlpeacraBienue
O MPAaBWIBHBIX MHOTOTPAHHUKAX: OKTA3IP, TOACKAdAP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, TuaroHaiu, yrisl. [lnomans 60koBon
IIOBEPXHOCTH M IIOJIHOM ITOBEPXHOCTH MPSAMOM NPU3MBI, IUIONIAJb OCHOBAaHMH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M IMOBEPXHOCTHU
IIPaBUJIBHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCEUEHHON TUPAMUIBL.

CuMMeTpust B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPaBUIIbHBIX MHOI'OIPAHHUKOB.
CummMerpusi B MNpaBUIBHOM MHOIOIPAaHHUKE: CHUMMETpHUsS MapajJiesienumea, CUMMETpUs
IIPABWJIBHBIX IPU3M, CHMMETpPHS IPABUIIbHON TUPAMHUIBL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPbI
KOJUIMHEAPHBIE, COHAMPABICHHBIE W IPOTHBOIOJIOKHO HAIPABICHHBIE BEKTOpBI. PaBEeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPAMH: CIOKEHHWE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwucio. CBoicTBa clokeHHs BeKTopoB. (CBolicTBa
YMHOXKEHUS BEKTOpa Ha uyucio. [loHaTne xomiutanapHsle BeKTOphl. [Ipu3Hak koMIutanapHOCTH
Tp€x BekTopoB. [IpaBwio napamnenenunena. Teopema O pasIoKEHUU BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. IIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.



Koopaunatsl BekTopa. CBsI3p MeXAy KOOpAMHATaMHM BEKTOpa M KOOpPAMHATAaMU TOYEK. YTOI
Mexay BekTopamu. CKaliipHOE MPOU3BEIEHNE BEKTOPOB.
11 KJIACC

Tesia BpanieHus

[lonaTus: UMIMHApPUYECKAs TIOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCThb, CQepuueckas
MOBEPXHOCTh, 00pasywIiue MmoBepxHocTe. Tenma BpamieHWs: HUUIUHIP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacnosnoxenue cepbl U IIOCKOCTH, KacaTelbHas MIOCKOCTh K
cdepe. U300paxkeHune Ten BpallleHus Ha miIockocTy. Pa3Béprka uninnHapa u konyca. CuMmeTpust
cdepsl U mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSAMOYIOIBHOIO
napauenenunena 1 cieactsus u3 He€. OO0bEM NPAMOM M HAKIOHHOM NPHU3MBI, IHIUHIpA,
nupaMuIbl 1 KoHyca. O0BEM 1mapa ¥ mapoBOro CETMEHTA.

KomOunanuu Ten BpalleHUss W MHOTOTpaHHUKOB. Ilpu3ma, BmMcaHHas B IMIIHHID,
omnucaHHas okoiyio IuuHApa. [lepeceuenune cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOIpaHHHKA, OIIMCAHHOTO OKOJIO cepsl, cephl, BOMCAHHON B
MHOTOTPaHHHK HJTH TEJIO BPAIICHUSI.

[Inomans MOBEPXHOCTH LMIMHIpPA, KOHYyca, miomans chepsl u e€ vacreil. [lonoOue B
npoctpancTBe. OTHomIeHHe O0O0BEMOB, IUIOIIAAEH MOBEPXHOCTEH MOMOOHBIX  QUIYD.
[IpeobpazoBanue momobus, romoTeTus. PemieHne 3agay Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEPEOMETPUUECKIX METOJIOB.

[loctpoeHne cedeHMH MHOTOIPAaHHHMKOB M TeJd BpPALICHUS: CEUYCHUS LIIMHApA
(mapannenpbHO W TEPIEeHIUKYJSIPHO OCH), CEYEHUs KOHyca (mapajuiebHbie OCHOBAaHUIO U
OpOXOJAIINE Yepe3 BEepIIMHY), CEYCHMs IIapa, METOAbI IMOCTPOCHUS CEYEHUN: METOJ] CIIEIOB,
METOJI BHyTPEHHETO TIPOCKTHPOBAHUS, METO/] TIEPEHOCA CEKYIIEH IMIIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B mpoctpancTBe. Oneparyii HaJl BEKTOpaMu. BEeKTOpHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BekTOpHOro yMHOKeHHs. IIpsMoyronbHas cucrema KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pELICHUH TeOMETPUUYECKUX 3aay.

JBHKeHHUsI B MPOCTPAHCTBE

JBwxkenust npoctpancTBa. OtobOpakeHus. J[BuxeHus u paseHcTBO Quryp. OOmume
CBOMCTBA JBW)XCHUH. Buabl NBW)KEHMII: INapajuIeIbHBIA IEPEHOC, LEHTPAIbHASI CUMMETpUS,
3epKajlbHasi CHMMETpPHs, TOBOPOT BOKPYT mpsiMoii. IIpeoGpazoBanust nonodus. Ilpsimas u coepa
Ditnepa.



IIJIAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«T'EOMETPUS» (YT'JIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHET'O OBLLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpaxaaHckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  O0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO 4ICHAa POCCHICKOTO OOIIECTBA, MPEACTABICHHE O MaTEeMaTHYECKHX OCHOBAaX
(YyHKIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, HpOLEAyp TpakJIaHCKOro oOIecTBa
(BBIOOpHI, OMPOCHI M JPYroe), yMEHHE B3aMMOJCHCTBOBATH C COIMAIBHBIMH HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) maTpuoTHYeCKOe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTDh POCCHUMCKOM Tpa’kIaHCKOW WICHTUYHOCTH, YBAKEHUS K MIPOLLIOMY U
HACTOSIIIEMY POCCUMCKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMIKEHHSM POCCUHUCKUX
MaT€MaTUKOB W POCCUUCKON MAaTeMaTHYECKOW IIKOJIbI, UCMOJb30BAHUE ITUX JOCTH)KCHUW B
JIpYTUX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  POCCHUHCKOTO  Hapona, chopMHpPOBaAaHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEACHHS, CBA3AHHOTO C MPAKTUYECKUM MTPUMEHEHUEM
JOCTH>KEHUM HAyKu U JESTENbHOCThIO YYEHOIO, OCO3HAHHWE JUYHOTO BKJIAJa B IMOCTPOCHUE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHUE:

ACTETHYECKOE  OTHOIIEHWE K  MHPY, BKIIOYas  OCTETHKY  MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peUIeHUH, pacCyX ACHUH, BOCIPUUMYHUBOCTH K
MaTeMaTHYECKUM acIleKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,;

5) puznueckoe BocnuTanmne:

c(hOopMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTeMaTHUYECKHE 3HAHUSI B MHTEPECaxX 370POBOTO
u Oe3omacHOro obOpasa >XKM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUNA M OTIbIXA, pEryJisapHas pu3ndeckas akTHBHOCTD),
(u3MUecKoe COBEPIICHCTBOBAHUE MPH 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHHOMN JAESITETHHOCTHIO;

6) Tpy0oBOE BOCIIUTAHME:

TOTOBHOCTh K TPYyZy, OCO3HAHUE IICHHOCTH TPYAOIIOOUS, HHTEPEC K PasNUYHBIM cdepam
npoeCCHOHAIBHON JESITEIIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW W €€ MPUIIOKEHUSIMH, YMEHUE
CoBeplIaTh OCO3HaHHBIA BHIOOp Oyaymiell mnpodeccun u pealn30BBIBAaTH COOCTBEHHBIC
JKU3HCHHBIC TUIAHBI, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa30BaHHIO H
caM000pa30BaHHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHUX 3aJ1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHh JKOJOTHMUYECKOW KYJIBTYphl, TOHUMAHHUE BIHUSHUS COIHMAIBHO-
SKOHOMUYECKHX IMPOLIECCOB HA COCTOSHHE MPUPOJHOM M COLMAIBHOM Cpelibl, OCO3HAHUE
MI00aBbHOTO  XapakTepa  JKOJIOTHYECKHUX  MPOOJieM, OpHUEHTalMsi HAa  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUU ISl pelieHus 3aja4 B 00JacTH OKpY’Kalollel cpebl, MIIaHuPOBaHUE
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX TIOCIIEJICTBUN JUIsl OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSL HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHMMaHHWE MaTeMaTU4YeCKOW HayKH Kak cepbl
YEJIOBEUECKOM NESITeIbHOCTH, ATANOB €€ Pa3BUTH U 3HAUYMMOCTH JUIsl Pa3BUTUS ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKU U MaTEMaTHYECKON KyJIbTYypOl KaK CPeACTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh MPOSKTHYIO U UCCIIEI0BATEIbCKYIO IEATeIbHOCTh HHANBUAYAIBHO U
B IpyIIIE.



METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue 1eHCTBHUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbIE IMPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHWA MEXIY TNOHATHAMH, (QOPMYJIHUPOBATH OMNpPEACTCHHUS IOHATHH,
yYCTaHABIIMBATh CYIIECTBEHHbIM NpHU3HAK KiIacCU(UKALUK, OCHOBAaHUSA i1 0000OLIeHus u
CPaBHEHMS, KpUTEPUHU IIPOBOAUMOIO aHAIIN3A;

BOCIPUHUMATh, (OPMYyJIHpPOBaTh U MPEOOpPa3OBHIBATh CYXKIEHUS: YTBEPAUTENbHBIE U
OTpHLIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U 00ILUE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M MPOTHBOpEYHs B (akTax,
JMaHHBIX, HAOMIOACHHWSX W  YTBEPXKICHUSX, TMpeaiaratb KPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUH;

JiefaTh BBIBOJbBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX M HMHIYKTHUBHBIX
YMO3aKIIOYEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITETILHO J0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (TIpsMble U
OT NPOTUBHOIO), BBICTpAaUBaTh ApPryMEHTAIMI0, NPUBOJUTH NPUMEPbl U KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIC CY>KJICHHUS U BHIBOJIBI,

BbIOMpaTh crHoco® pemieHus y4deOHOM 3agaun (CpaBHMBAThb HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HauboJee MOIXOAANMM € Y4YETOM CaMOCTOSTEIBHO BBIJCIECHHBIX
KpUTEPUEB).

ba3oBble HcciienoBare/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKII HHCTPYMEHT NO3HaHUs, (OPMYJIUPOBAThH
BOIPOCHI, (UKCUPYIOIINE NPOTUBOpeUHe, NpoOIeMy, yCTaHABIMBAaTh HCKOMOE U JaHHOE,
(hopMHpOBaTh TUIOTE3Y, APIYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHHUE;

IIPOBOAMUTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEJOBAHHE IIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHMYeCKOro OObEKTa, SIBJIEHUS, IPOIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSAMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO (OpMYJIMPOBaTh 000OIIEHUS M BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHOIO
HaOJII0/IeHUs, UCCIIEIOBAHMSI, OLEHUBATH JIOCTOBEPHOCTh MOJIyYE€HHBIX PE3yJIbTAaTOB, BHIBOJIOB U
00001IEHN;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE MPOLECCA, a TAK)KE BBIABUIaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Paborta ¢ nnpopmanmeii:

BBISIBJIATH JE€PUIUTHI HHPOPMAIIUH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U JJIs
pelleHus 3aauu;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  PAa3JIMYHBIX THUIOB, AaHAJIU3UPOBATD,
CHUCTEMaTH3UpOBaTh U HHTEPIPETUPOBaTh MHGOPMAIMIO pA3IUYHBIX BUAOB U  (opMm
IpEJICTaBICHHUS;

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, MPEACTaBIATh €€ B  pasIuuHbIX  (opmax,
WTIOCTPUPOBATH IpapuuecKy;

OLIEHUBAaTh HAAEKHOCTh MH(MOPMAIMM IO CaMOCTOATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBIE yHUBEpPcaibHbIe yueOHbIe 1eiicTBUSA

Oo0menue:

BOCTIPUHUMATh U (OPMYIUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSIMHU U IEISMHU
O6HI€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTI) CBOIO TOLIKy 3peHI/I$I B YCTHI)IX U IIHNCBbMCHHBIX



TCKCTAX, JdaBaTb TMOJACHCHUA II0 XOAY PCIICHHUA 3aJa4hd, KOMMCHTHPOBATH HOHy‘-IeHHBIﬁ
pe3yIbTarT;

B XOJie 00CYX/IEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOI TeMbI, MPOOIEeMBI,
pemaeMof/'I 3aa4Mi, BBICKA3bIBaTb WACH, HAICJICHHBIC Ha IMOMCK PCUHICHHUA, COIMMOCTABIATH CBOH
CYXKICHHUS C CYXICHHSIMHU APYTHX YYaCTHHKOB JHMAIOra, OOHApyKUBaTh pa3lindue U CXOJCTBO
MO3HIIUI, B KOPPEKTHOU (hopMe GOPMYITHPOBATH PA3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTaBIATh Pe3yJIbTaThl PELICHUs 3a/a4M, JKCIIEPHUMEHTA, HCCIEIOBaHMS, MPOCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (QopmaT BBICTYIUIEHUS C Y4€TOM 3aJad Npe3eHTaluu U
0COOEHHOCTEH ay TUTOPHH.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS

Camoopranmu3anus:

COCTaBIIATh IUIAH, QJITOPUTM pELICHHs 3a7aud, BbIOMpaTh CIOCOO pElIeHUs C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pELICHHU ¢ y4ETOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH MTO3HABATEIbHOMN pe(IeKCUU KaK OCO3HAHUS COBEPILAEMbIX JeUCTBUN
U MBICIUTENIBHBIX TIPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoliecca U pe3yJibTaTa pellieHrns MaTeMaTHUeCKO! 3a/auu;

IPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IIPH PELICHMM 3a/Jayd, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJECHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTara LEAM M YCIOBHUSIM, OOBICHATH MPUYUHBI
JOCTIDKEHUSI WM HEJOCTIKEHHsI pe3yJbTaTOB JEATEIbHOCTH, HAXOAWUTh OLIMOKY, aBaTh
OLICHKY ITPHUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eATEIBHOCTD:

NOHUMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIMBUAYaIbHON pabOThl Mpu
pelieHMH Y4yeOHBIX 3a/Jady, NPUHUMATh IeJIb COBMECTHOH JEeSATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOTHI, pacmlpenensaTh BUABI padoT, JOrOBapHBATHCSA, OOCYKIATh
HpoIecC U pe3yabTaT paboThl, 0000IAaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPyNNOBBIX (popmax paboTel (0O0CykIeHus, OOMEH MHEHHH, «MO3TOBbBIE
IITYpMbl» U HHBIE), BBIIOJHATH CBOIO 4acTb pabOThl MU KOOPAMHUPOBATb CBOM JEHCTBUSA C
JpyrMMHM 4IEHaMHd KOMAaHbl, OLIEHMBAaTh KAayeCTBO CBOEro BKJIaga B OOMIMH MPOIYKT IO
KPUTEPHSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS.

HNPEIAMETHBIE PE3YJIBTATbBI

K koniy 10 kiacca oOyyaromuiicss HAy4UTCs:
CBOOOJHO OIEPUPOBaTH OCHOBHBIMU TIOHATUSMU CTEPEOMETPUU MpPU pEUIeHHHM 3aJad U
IIPOBEJEHUH MaTEMaTUUYECKUX PACCYKIECHUM;
IPUMEHATh aKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX IIPU PEIICHUU T€OMETPUUYECKUX 3a/1ay;
KJaccu(uIMpOBaTh B3aUMHOE pPACIONIOKEHHE TPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;
CBOOOIHO ONIEPUPOBATH MOHATHAMM, CBI3aHHBIMH C YIJIaMU B IPOCTPAHCTBE: MEXKAY MPSAMBIMU B
IPOCTPAHCTBE, MEX]TY NMPSAMOM U MIOCKOCTBIO;
CBOOOJIHO ONEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;
CBOOOZHO  paclo3HaBaTb OCHOBHbIE  BUJIbl MHOTOIPAaHHUKOB  (TMpu3Ma, MUpaMH[A,
HpsSMOYTOJIbHBIN Napasuienenunen, ky0);
KJIaCCU(UIIMPOBATH MHOIOTPAHHUKH, BEIOMpAsi OCHOBAHUS JJIsl KJIaCCU(PUKALIUY;
CBOOOJTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEUEHHEM MHOI'OI'PAaHHUKOB IIOCKOCTBIO;



BBINOJIHATh TapajljielbHOE, IIEHTPAJbHOE W OPTOrOHAJIBHOE MPOEKTUpOBaHHE (uUryp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHus PUryp Ha MIIOCKOCTH;
CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMHM, BBITIOIHATH (BBIHOCHBIC) IJIOCKHE
YepTekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUI CBEPXY, COOKY, CHU3Y;
BBIUMCIIATH IUIOIIAAM NOBEPXHOCTENH MHOTOTPAaHHMKOB (IIpU3Ma, MUPaMKJa), T€OMETPUUECKHUX
TeJ C MPUMEHEHUEM (HOPMYT;
CBOOOJTHO ONEpPHPOBATH MOHATHSAMHM: CUMMETPHs B INPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IMJIOCKOCTh CUMMETPUHN (QUTYPBL;
CBOOOJHO OMNEPUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMM BEKTOpaM M KOOpAMHATaM B
MIPOCTPAHCTBE;
BBITOJIHATH IEHCTBUS HaJl BEKTOpaMH;
pemiath 3aJayd  Ha  JOKa3aTelIbCTBO MaTEeMaTHMYeCKUX OTHOIIEHHH U  HaxOXICHHE
TE€OMETPUUYECKUX BEIMYUH, IPUMEHSS U3BECTHBIE METO/IBbI IIPU PELLIEHUN MaTEMATUYECKUX 3a7a4
MOBBIIIEHHOTO U BHICOKOT'O YPOBHSI CJIOKHOCTH;
IPUMEHATH IPOCTEMIINE IPOrPaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IPU PEIICHUU CTEPEOMETPUUECKHUX 3a]1aY;
U3BJIEKaTh, MpPeoOpa3oBbIBATh M HMHTEPIPETUPOBATH HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpPaxX, MPEACTABICHHYIO Ha YepTekaxX U pUCYHKaX;
IPUMEHATH IIOJIyYCHHBIE 3HAHUS HA IIPAKTHKE: CpPaBHUBaTh W AaHAJIM3UPOBATh peajbHbIC
CUTyalluu, NPUMEHSATh H3yUEHHBbIE MOHSTHUS B IPOLIECCe MOUCKA PEIIeHUs MaTeMaTHUYeCKu
chopMyIMpPOBaHHONW MPOOIEMbI, MOJETUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCJIEIOBaTh MOCTPOEHHBbIE MOJENIU C HCIOJB30BaHHEM TI'€OMETPUYECKUX IOHATUNH U TEOpeM,
anmapara anreOpbl, pelaTh IPaKTUYECKUE 3a7aui, CBA3aHHbIE C HAXOXKICHUEM T€OMETPUUYECKUX
BEJIMYUH;
UMETh TMpeJCTaBIeHUs] 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUM KaK COCTAaBHOW 4YacTu
(yHIaMeHTa pa3BUTHS TEXHOJIOTUH.

K koniy 11 kiacca oOyuaromuiicss HAy4UTCs:
CBOOOJHO ONEpPUPOBATH TMOHATUSIMHU, CBS3aHHBIMH C LWIMHIPUYECKOH, KOHMYECKOM U
cepruueckoil MOBEPXHOCTIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;
ONEpUPOBAThH MOHITHSIMH, CBSI3aHHBIMM C TEJIaMH BpalllEeHUs: LUIMHIPOM, KOHYCOM, chepoil u
11apOM;
pacno3HaBaTh Teja BpalleHus (LIWIMHAP, KOHYC, cdepa U Iap) U OOBICHATH CIIOCOOBI
IIOJIyYEHUS TEJl BPAILEHUS;
KJIaccu(UIIMPOBATH B3aUMHOE PACIIONIOXKEHHE CPEePhI U TUNIOCKOCTH;
BBIYUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeNl BpalleHHs, O0BEMBI M IUIOLIAAN
MOBEPXHOCTEH MHOTOIPaHHUKOB M TeJ BpallleHUs, T€OMETPUYECKHX TeJl C HPUMEHEHHUEM
dopmyu;
CBOOOZHO ONEpPUpPOBATh MMOHATHSIMH, CBSA3aHHBIMH C KOMOWHALUSMU TeN BpalleHUs U
MHOTOI'pPaHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cdepy M ONUCAHHBIH OKOJIO cdepsl, chepa,
BIIMCAHHAsl B MHOI'OTPAHHUK WUJIU TEJIO BPAICHMUS;
BBIYUCIIATH COOTHOLICHUS MEXY IUIOIIAAsIMU OBEPXHOCTEH U 00BEMaMu MOAOOHBIX Tel;
n300paxkaTb U3y4daeMble (UTYPBI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHME YEPTEXKH U3 PUCYHKOB
HPOCTHIX 00BEMHBIX (QUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TeJ BpaIlleHUs;
U3BJICKaTh, WHTEPIPETHUPOBATH M MPEoOpPa3oBBHIBATH HH(POPMALUIO O TMPOCTPAHCTBEHHBIX
reoMeTpUUEcKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;
CBOOOJHO ONEPUPOBATH IIOHATUEM BEKTOP B IPOCTPAHCTBE;
BBINOJIHATH OIEpaLK Ha/l BEKTOpaMH;
3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pelaTb reoMeTpUYecKHe 3aJjauyd Ha BBIYUCICHUE YIJIOB MEXAY HNPSMBIMU U IUIOCKOCTSIMH,
BBIUMCJIEHUE PACCTOSHUNM OT TOYKM JO IUIOCKOCTH, B LIE€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOIO METO/Ia IIPH PELICHUH;



CBOOOJTHO OINEPHPOBATh MOHATHUSAMHM, CBS3aHHBIMU C JIBUKCHHEM B IIPOCTPAHCTBE, 3HATH
CBOWCTBA JIBUKCHUM;

BBITOJIHATh M300paKEHUS MHOTOTPAHHUKOB M TeNl BPAIICHUS NPHU IapajuleIbHOM IEpeHoce,
LEHTPAJIbHOM CHMMETpPUH, 3€pPKAJBHOM CHMMETPHM, IIPpU IIOBOPOTE€ BOKPYT HPSIMOI,
npeoOpa3oBaHus M0100us;

CTPOUTH CEYEHHs] MHOTOTPAHHUKOB M TeJl BPALLEHUS: CEUEHUs LMIuHApa (MapajuiebHO U
NEPIIEHIUKYJIIPHO OCH), CEUEHHUs KOHyca (IapajljIelIbHbIE OCHOBAHHUIO U NPOXOASIINE 4Yepe3
BEpIINHY ), CEUSHUS LI1apa;

UCIIOJIB30BAaTh  METOAbl IIOCTPOCHMsSI CEYECHMM: METON  CIENOB, METOX BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJT IIEPEHOCA CEKYIIEH MIIOCKOCTH;

JI0OKa3bIBaTh F€OMETPUUECKUE YTBEPKICHNUS,

NPUMEHITh  IeoMeTpuYeckre  (akThl  JJii  pelIeHuss  CTEepEeOMETPUYECKHX  3ajad,
IIPEAINOJIAraloINX HECKOJIBKO 11aroB PEILIEHUs, €CJIM YCIOBUS NIPUMEHEHHUs 3aJaHbl B SIBHOU U
HEesIBHOH (opme;

pemiatb  3aJadyd  HA  JOKA3aTelIbCTBO  MAaTEMaTUYECKUX OTHOLICHMM U HAaXOXKJICHHE
F€OMETPUYECKUX BEJIMYNH;

IIPUMEHSATD [IPOrPAaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI IIPU PELICHUU
CTEPEOMETPUYECKHX 3a/1a4;

IPUMEHATh IIOJyYECHHbIC 3HAHUSA HAa IPAKTUKE: CPaBHHUBATh, AHAJIU3UPOBAaTh M OLICHUBATH
peanbHble CUTYalluH, IPUMEHATh W3YUYEHHBIE TIOHITHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MTOUCKA
pelIeHns MaTeMaTHYeCKu c(hOpMYyTUPOBAHHOM MPOOIIEMBI, MOJICINPOBATh pealIbHbIe CUTYAIH
Ha S3bIKE T€OMETPUH, UCCIIEN0BATH MOCTPOCHHBIE MOJENIH C MCIOJIb30BAHUEM I'€OMETPUUYECKHUX
HNOHATHUM M TeopeM, ammapaTa anreOpbl, pelmarb MNPaKTHYECKUE 3a/]adyH, CBSA3aHHBIE C
HAaXO0KJIECHUEM I'€OMETPUYECKHUX BEJINYMH;

UMETh TMpeJCTaBIeHUs] 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUM KaK COCTAaBHOW 4YacTu
(yHIaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB

.N;_) HaumenoBaHue pa3ieioB U TeM Beero Kontposubie | TIpakTuueckue 3éIeKTp0HHbIe (un¢possbie)

n/n NMporpamMmsl paGoThi paGoTHI o0pa3oBaTe/ibHbIE pecypchbl

1 BBenenue B crepeoMeTpuio 23 1
B3anMHOe pacnionoxeHue npsMsIx B https://resh.edu.ru/subject/17/10/

2 6 1 ) .
MPOCTPAHCTBE https://mathb-ege.sdamgia.ru/
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN B https://resh.edu.ru/subject/17/10/

3 8 .
POCTPAHCTBE https://mathb-ege.sdamgia.ru/
IlepnieHqUKYIAPHOCTD MPSAMBIX U INIOCKOCTEN https://resh.edu.ru/subject/17/10/

4 25 .

B IPOCTPAHCTBE https://mathb-ege.sdamgia.ru/

5 v 16 1 https://resh.edu.ru/subject/17/10/
TJIBL M pacCTOARMA https://mathb-ege.sdamgia.ru/

6 M 7 1 https://resh.edu.ru/subject/17/10/
HOTOTpaHHHKHU https://mathb-ege.sdamgia.ru/

7 B 12 https://resh.edu.ru/subject/17/10/
CKTOPEL B IPOCTPAHCTBC https://mathb-ege.sdamgia.ru/

[ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIIHS https://resh.edu.ru/subject/17/10/

8 o 5 2 ) .
3HAaHUU https://mathb-ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://resh.edu.ru/subject/17/10/

11 KJIACC

HaumeHoBaHue pa3ieioB U TeM

Koan4yecTBo 4acoB

DJIeKTpOHHbIe (LM(ppOBbIE)

Ne m/m Kontpoasnbie | [IpakTnueckue
NporpamMmaI Bcero paGoThI PaBoTHI o0pa3oBaTe/ibHbIE PeCypChl
[eomeTpus - 11 knacc - Poccuickas
1 AHanmuTH4eckKasi FeOMeTpHs 15 1 3/IeKTPOHHas LWKona (resh.edu.ru)
https://mathb-ege.sdamgia.ru/
606 [eomeTpusa - 11 Knacc - Poccumckas
2 E{(;]:{T;é) CHHE, OOODINCHUC H CHCTOMATHIA A 15 1 3/IEKTPOHHas WwKoAa (resh.edu.ru)
https://mathb-ege.sdamgia.ru/
[eomeTpua - 11 Knacc - Poccumckas
3 O0bEéM MHOTOTpaHHHKA 17 1 3/IEKTPOHHAs WwKona (resh.edu.ru)
https://mathb-ege.sdamgia.ru/
[eomMeTpusa - 11 kKnacc - Poccuinckas
4 Tena BpaieHus 24 1 3/IEKTPOHHAs WwKona (resh.edu.ru)
https://mathb-ege.sdamgia.ru/
" [eomMeTpus - 11 knacc - Poccuickas
5 ILnowa oBepxHOCTH 1 0OBEMEL KPYTIIBIX 9 1 3JIEKTPOHHAaA wkona (resh.edu.ru)
Ten https://mathb-ege.sdamgia.ru/
[eomeTpusa - 11 Knacc - Poccumckas
6 JBrxeHus 5 1 371EeKTPOHHAas wkona (resh.edu.ru)
https://mathb-ege.sdamgia.ru/
[ToBTOpEeHME, 0600IIEHNE U CHCTEMAaTU3AIUS Leometpna - 11 knace - POCCHckan
7 . ’ 17 2 3/1EeKTPOHHas wWwkoa (resh.edu.ru)
SHAHUH https://mathb-ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

YUYEBHO-METOANYECKOE OBECIHIHEYHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Martemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOT0 aHalu3a, reomeTpus. ['eomerpus. 10 — 11
KJIACChI: YUeOHUK AJis 0011e00pa30BaTeIbHBIX OPTaHU3aIINii: 0a30BBIN U YTITyOJICHHBIH
yposHa#/ JI.C. AtanacsiH, B.®. byrycos, C.b. Kagomies u ap.- 4 uza. — M. IIpocsemenue,
2020

METOANYECKHUE MATEPHUAJIbI J1JIs1 YUUTEJISA

Marematuka: anredpa v Hayasia MaTeMaTHYECKOTO aHanu3a, reomeTtpus. ['eometpus : M34
10—11-e xmacchel : 6a30BbIi U yriIyOJAEHHBINH YPOBHU : METOANYECKHE PEKOMEHIAIINH K
yueonuky JI. C. Atanacsna, B. @. byry3osa, C. b. Kagominesa u ap. — Mockasa :
IIpoceemenue, 2023.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
bubmmoreka [{OK https://edsoo.ru/
https://uchi.ru/
https://olymp.academtalant.ru/
https://resh.edu.ru

OTKpBITHIA OaHK TECTOBBIX 3aaHui (fipi.ru)

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

OcHoBHOE 000pyIOBaHUE:
Jlocka kitaccHasi 1 HHTepakTUBHAas Aocka (mporpammHuoe obecrieuenue (I10), mpoektop,
KpEIUIeHUs B KOMIUIeKTe)/ nHTepakThBHas nanens (110 B koMIuiekTe)/ pesnbcoBas
CUCTEMa C KJIACCHOM JOCKOW M nHTepakTuBHOU nanenbto (I1O B komIuiekTe)
JlokymeHT-kamepa
MHoOropyHKIIMOHaIbHOE YCTPOUCTBO
Kommnbrotep yuurens ¢ nepudepueit (mueH3snonHoe nporpammuoe odecrneuenue (I10),
o0pa30BaTeNbHbII KOHTEHT U CUCTEMA 3aIIUThI OT BPEIOHOCHOM HH(pOpMaLuu
Tenexka-xpaHUIUIIE HOYTOYKOB C CUCTEMOM MOA3aPSIAKA

O6opynoBaHue, NOJYUYEHHOE B paMKax IpaHTa Mo OCHAILEHUIO0 0a30BBIX
0011e00pa3oBaTeIbHBIX OPraHu3alui COBPEMEHHBIMH CPEICTBAMU O0YUEHHUS U BOCTIUTAHUS
B LIEJISIX TIOBBIIICHUS Ka4ecTBa 00IIero 00pa3oBaHus, B TOM YHCIIE Ye€pPe3 UCTIOIb30BAHNE
ceTeBoi (hOpMBI peanu3ali 00pa3oBaTEIbHBIX IPOTPAMM:

I. WnrepaktusHas nanens (I10 B komiuiekTe)
2. PenbcoBast cucrema ¢ KJ1acCHOM TOCKoi U MHTepakTUBHOM naHensto (110 B
KOMILJICKTE)

3. HoyTt0Oyk 1 yueHuka


https://ege.fipi.ru/bank/

		2025-09-20T20:55:33+0300
	Петрук Дина Антоновна




