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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3yUCHHSI JUCLUIUINH €CTECTBEHHO-HAyYHOU
HAIPaBJICHHOCTH U IIPEIMETOB I'yMaHUTapHOro LuKiIa. IIOCKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyemMoe TNpH H3y4EHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JIOKa3aTeJIbCTBE TEOPEM U IOCTPOCHUM ILIENOYKHU JIOTMYECKUX YTBEPKICHUM IIpU PEUICHUU
FEOMETPUYECKHUX 3aJa4, YMEHHE BBIABUIAaTh M OIPOBEPraTb TUIOTE3bl HENOCPEICTBEHHO
UCITIOJIBb3YIOTCSl TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHUs1 TMporpaMMmel yuyeOHoro kypca «I'eomerpusi» Ha yriyOaEéHHOM ypoBHE —
pasBUTHE MHIMBHUIYAJIbHBIX CIOCOOHOCTEH OOYy4arolMXCsl NPU H3YyYEHUM TIEeOMEeTpUH, Kak
cocTaBJIsAOLIeH mpeaMmeTHOM obOnactu «MaremaTnka W MHQOpPMaTHKa» dYepe3 obecrieueHue
BO3MOXXHOCTH TPUOOPETEHHsI M WCIOJIb30BaHUS 0ojee TIyOOKHX T€OMETPUYECKHX 3HAHUU WU
NeHCTBUH, CHeNM(UIHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCHEIIHOTO MpOo(hecCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/1a4aMu Kypca Fr€éOMeTpUN Ha yIriayOJIEHHOM YPOBHE, PaCILUPSIONIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCSL:

paclIMpeHue MpPEeACTaBICHUS O TEOMETPUM KaK YacTH MUPOBOW KyJIbTYphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPY’KAIOIIUM MHPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIMX
MaTE€MaTU4eCKUX MOJEIAX, IO3BOJSIOIIMX OIMCHIBaTh M M3y4daTb pasHbIC SIBICHUSA
OKpY’KalOIIer0 MHpa, 3HAHHE MOHATHHHOTO amnmapara 1mo paszaeny «CTtepeoMeTpus» y4eOHOro
Kypca reOMeTpHH;

(dbopMHpOBaHUE YMEHHS BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TeopeM, (POpMYyJT U yYMEHHE UX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJAENSAX U B pPEaTbHOM MHpE
MHOT'OI'PAHHUKH U TeJa BPALLEHUs, KOHCTPYUPOBATh NT€OMETPUUECKUE MOJIEIIN;

dbopMupoBanue IIOHUMAaHUs BO3MOKHOCTH AKCHOMAaTHYECKOI0 ITOCTPOEHUS
MaTeMaTUYeCKUX TeOopHuil, (OopMHUpOBaHME MOHMMAHUS POJIM AKCMOMATUKH NPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHHs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB U AJITOPUTMOB pEILEHUS,
YMEHUsT HX IPUMEHATh, MPOBOJUTH JIOKA3aTEIIbHBIE pPACCYKICHUS B XOJE PpELICHUs
CTEpEOMETPUYECKUX 33Jad W 3aJad C TNPaKTHUYECKUM cojepkKaHueM, (popMHupoBaHUE
OpEeJCTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB TNpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKIACHUM U POJIM AaKCUOMATUKHU B IIPOBEICHUU JACNYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTyallbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
o0Oydaromuxcs, TO3HAaBATEIbHOW aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHHUHM, KPUTUYHOCTH
MBIIUIEHUS, UHTEpECa K U3yUYECHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW TI'E€OMETPUHU: YMEHUS
pacro3HaBaTh TMPOSIBICHHUS T'€OMETPUUECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3yYEHUU APYTUX yUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEalbHbIX CHUTYallUH, HCCIECIOBAHUS
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KAaTEeIbHBIMU JIMHUAMH ydeOHoro Kypca «['eomerpusi» B 10-11
Kjaccax sABisAtOTCA: «lIpsiMble M IUIOCKOCTHM B IIpocTpaHCTBE», «MHororpanHuku», «Tena
BpanieHus», « BEeKTopbl U KOOpAMHATHI B TPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YMETh OIEPUPOBATH MOHATHIMUY,
peJIeBaHTHBIMH T€OMETpUU Ha yriayO0néHHOM ypoBHe o0yueHust B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHM
pacripeniesiieTcsi He TOJBKO IO COJACPXKATelIbHBIM JIMHUSAM, HO W MO TojxaM OOydYeHHs.
Copepxanne o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylibTaTaM  OCBOCHUS
OenepasibHON paboueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofgaM 00y4YeHus, CTPYKTypHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHHIIMIIHAAIHHBIM BOIpPOCaM OOydJaroIuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJIEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABbIKAMHU IIOCJTIEIOBATENbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOLIyI0 CHCTEMY T'€OMETPHYECKHUX
MPEACTABICHUI 00YYaIOIUXCs, paciupsst U yriyossisi e€, oOpa3ysi MPOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

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

co3marh ycnoBus i nuddepeHnmanuu  00y4eHHs, TOCTPOSHUS HHAWBHYaTbHBIX
00pa3oBaTeNbHBIX  IPOTpaMM, O00ECHEeunTh  yIIIyONE€HHOE W3y4YeHHE TEeOMETPHH  Kak
cocrasJsitollell yueOHoro npeamera «Maremarukay;

MOJTOTOBUTH OOYYAIOIIMXCS K MPOJIOJDKEHUIO M3yYeHUs MaTeMaTUKU C Y4ETOM BBIOOpa
Oynyueit mpodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIMM U MpodeccroHalbHbIM
o0pa3zoBaHHEM.

Ha wmzydenue yueOHoro kxypca «I'eomerpusi» Ha yriayOnéHHOM ypoBHE oTBomutcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE NOHATUS CTEpeOMETpUH. Touka, npsiMasi, JI0CKOCTh, pocTpaHCcTBO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoOe pacnosoeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluuBaroImuecs npsamele. [Ipu3Haku ckpemumBaromuxcs npsamsix. [lapamieabHOCTh NPSAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OPSAMBIX, IAPALICIBHOCTh MPSIMOM M INIOCKOCTH. [lapayuienlbHOE W LEHTpaJlbHOE
IPOEKTHPOBaHuE, n3o0paxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MapaIeIbHOTO POEKTUPOBAHMUS.
N300paxkenue Gpuryp B napaiesibHOW MPOEKIHUU. YTIIbl ¢ COHANPABIEHHBIMU CTOPOHAMH, YTOJl
MEXAY NPSAMBIMH B IPOCTpaHCTBE. llapaienbHOCTh IJIIOCKOCTEW: NapajlleibHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX IIO0cKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhI Ha MIIOCKOCTH:
TETpa’ap, NapajljIeJICIUIIC], IOCTPOCHUE CEYCHUN.

IlepneHguKyIIpHOCTE IPSAMOM M IUIOCKOCTH:  IIEPHIEHIUKYISAPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYJSAPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpHEHAUKYJSIPHON
IJI0CKOCTH. OpTOroHaabHOE NPOEKTUpOBaHUE. [lepneHauKyissp U HaKJIOHHBIE: PAaCCTOSIHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 IUNIOCKOCTH, MPOEKIUs (PUTYpbl HA TIIOCKOCTb.
IlepneHquKyIpHOCTD IUIOCKOCTEN: IIPU3HAK MIEPIEHIUKYIISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYIibl B IPOCTPAHCTBE: YIOJI MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIN YTOJ1, IMHEWHBIN
yroJl JABYIPaHHOTO yria. TpéxrpaHHblii M MHOrorpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yria. CBONCTBa IUIOCKUX M JBYTPaHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMsl
KOCHHYCOB ¥ CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
NPSIMOYTOJIBHBIA MapajulelieliNel W ero cpoicrBa. Kpardailume nyTM Ha ITOBEPXHOCTH
MHororpaHHuka. Teopema DOiinepa. IlpoctpanctBenHas Teopema Iludaropa. ITupammpma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX rpaHei
NIpaBUJIbHOM TNUpamuzbl. [IpaBriIbHBIE MHOTOTPAaHHUKM: IIPaBUJIBHAS NPU3Ma M IIpaBUIIbHAsS
NUpaMuJia, paBUiIbHAS TPEYTOJIbHAS MUPAMUJIa U IPABUIbHBIN TeTpasap, kyO. Ilpencrasnenue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’p, NJOAEKASAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yrisl. [lnomans 60KoBoi
MIOBEPXHOCTU W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIOIIA[b OCHOBAaHUW, TEOpeMa O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU TUPAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJEMEHTHI CUMMETPUM IPABUIIBHBIX MHOTOTPAHHMKOB.
CummeTpuss B IpPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapaJUIeNIeNUIeNd, CUMMETPHUS
MIPaBUJIBHBIX NTPU3M, CHMMETPHS PABUIIBHON TUPAMUJBI.

BekTopb! M KOOPAMHATEI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JleHCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uwncio. CBoiicTBa cioxkeHHs BeKTopoB. CBolicTBa
YMHOKEHUSI BEKTOpa Ha yucio. [lonarue koMiianapHsle BEKTOphbI. [Ipu3Hak KoMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pas3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHApHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBs3b MeXAy KOOpJAMHATAMH BEKTOpAa M KOOpPAMHATAMU TOYEK. YTOI
Mexly BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpalieHus

[ToHATHS: UWIMHAPUYECKAsT IOBEPXHOCTb, KOHUYECKAash IOBEPXHOCTb, cepuyeckas
IIOBEPXHOCTh, OOpa3zyomue noBepxHocTed. Tena BpalleHMs: LWIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxeHue Ten BpalleHUs Ha miIockocTu. Pa3BépTka nunuHapa u konyca. CUMMeETpust
ctheps! 1 mapa.

O6béM. OcHoBHbIE cBolcTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTOIHHOTO
napauenenunena U cieiactsus u3 He€. OOBEM NpsAMONW M HAKIOHHOM MPHU3MBI, LMIMHIPA,
nupamMuIbl 1 KoHyca. O0bEM mapa 1 mapoBOro CeTMEHTa.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B LMJIMHAD,
onucaHHas okojio wwinHApa. [lepeceyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIMCAHHOTO OKOJIO cepsl, chepsl, BNUCaHHOU B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp MOBEPXHOCTH LWJIMHIpPA, KOHYycCa, Iuomanas cepsl n e€ dacteir. [lomobue B
npoctpaHctBe. OTHomeHHMe O00BEMOB, IUIOIAAECH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[TpeoOpa3oBanue monoOusi, romoreTus. PemieHne 3amad Ha IJIOCKOCTH C HCHOJIb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TeJd BpAalllEHUs: CEUEHUs LWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CeYeHHUs KoHyca (mapaijelibHble OCHOBAaHHIO U
POXOJALINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHMH: METOJ CIIEJOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH TIIOCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTBe. Onepannn HajJ BEKTOpaMU. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHMs. [IpsmoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIM METOA HpU
pEeIIeHNN T€OMETPUYECKUX 3a/1ay.

JIBH2KEHHS B IPOCTPAHCTBE

JBwxkenust mpoctpanctBa. OrtoOpakeHus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBW)XCHUH. Buabl NBM)KEHMII: MapauIeIbHBIA IEPEHOC, LEHTPAIBbHASI CUMMETpUS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3zoBanus nogodus. [psmas u chepa
Olinepa.



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

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHcKoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOyYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBA, MPEACTABICHUE O MaTEeMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpPaKIaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U APYTO€), YMEHHUE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAYCHUEM;

2) naTPpUOTHYECKOE BOCTIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY U
HACTOAILIEMY POCCUHWCKON MAaT€MaTHUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHKEHHUSM POCCHUCKHX
MaTE€MaTUKOB M POCCUHCKOW MAaT€MaTUYECKOW LIKOJbI, KCIOJIb30BAHUE STUX JIOCTUKEHUN B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpPMHUPOBAHHOCTh
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKU W JAESITENbHOCThIO YYEHOIO, OCO3HAHUE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCIMTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHWH, paccyXIeHUH, BOCIPUUMYHBOCTH K
MaTEeMaTUYECKUM acTieKTaM Pa3UYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHUE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pOBOTO
u Oe3omacHOro oOpasza *XH3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3[0pPOBBIO (310pOBOE
MUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYyJAY, OCO3HAHUE IIECHHOCTH TPYIOJII00US, HHTEpEC K pa3IudHbIM chepam
MpOoPECCHOHAIBHON ACSITEIIBHOCTU, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIOKEHUSIMH, YMEHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oyaymiedt npodeccnrt W peamn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMAaHHE BIUSHUSA COLHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHME MPUPOJHONM M COLMAIBHOM Cpeabl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIsi pEelIeHUs 3a7ad B 00JIaCTH OKpYKAloeh cpefbl, INIaHUPOBAHUE
MOCTYTIKOB ¥ OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYXKAIOIIEH CPEbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKH U OOIIECTBEHHOW MPAKTHKH, TOHUMAHWE MAaTEeMAaTUYECKOH HayKHu Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTHU JUIsl Pa3BUTHS LUBWIN3ALNH,
OBJIAJICHUE SI3bIKOM MATEMATUKH M MATEMAaTUYECKOU KyJIbTYpOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHHBepPCcaJbHbIe YUeOHbIe NeliCTBUS

ba3oBble Jlornyeckue 1eHcTBHA:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE MPHU3HAKM MaTEMaTHYeCKHX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMHU, (OPMYyJIUPOBaTH ONPEAETICHUS MOHATHM,
YCTaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMHA, OCHOBAaHMSA Ui OO0OOIIEHUS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBaTh M MNPeoOpa3oBbIBATh CYXICHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (akTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKIEHUSX, MpeayaraTb KpPUTEPUU JUId  BBISABIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M MHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKACHUN (IIpsIMblE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllUIO, MPHUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHHSI U BBIBOIBI;

BbIOMpaTh CHocoO pemieHUs Yy4eOHOM 3afgaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee TMOAXOAAIIMH C YYETOM CaMOCTOSITENIBHO BbIIEICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT MO3HAHUSA, (POPMYIUPOBAThH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUHE, MpoOsieMy, yCTaHaBIMBaTh HCKOMOE WU JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYeCKOro OObEKTa, SIBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEN MeX Iy 00beKTaMu, SIBICHUSIMHU, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyITUPOBaTh 000OIIEHNS U BBIBOJIBI 10 pE3yJbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IMpoOIiecca, a TAKKe BbIIBUTaTh MPEANOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTH HTHPOPMAINH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOIPOC U AJIs
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pAa3jIMYHBIX THUIIOB, AaHAJIM3MPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MH(POPMALMIO PA3IUYHBIX BUAOB U  (opm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMH(pOpMalMIO, MpPEACTaBIATh €€ B pa3iMuyHbIX  (opMax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMM MO CaMOCTOSATENBHO  C(HOPMYITUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHMBepcAIbHbIe yueOHbIe AelicTBUSA

Oo0wmenne:

BOCIIPUHUMATh M (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, MdaBaTb IMOJACHCHUA II0 XOA4Yy PpPCIICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IeHHBIﬁ
pe3yJbTar;

B X0Jie 00CYXIEHHS 3a7aBaTh BOIMPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IpOOIeMBI,
penraeMoi 3a1auu, BHICKAa3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXKIACHUA C CYXIACHUAMH APYIrUx YYaCTHHKOB AWaJIora, O6Hap}/)KI/IBaTI) pasiiniuc U CXO0ACTBO
MO3HIINH, B KOPPEKTHOU popme HopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yJbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEJOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C Yy4YETOM 337a4 Npe3eHTAlUH |
0COOEHHOCTEHN ayJUTOPHH.

PerynsiTuBHbIC YHUBepCaJIbHbIC Y4eOHbIE 1eiiCTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3ajaud, BbIOMpaTh CIOCO0 peleHUs ¢ Y4EToM
UMEIOLINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, SJMOIHOHAJIBHBII HHTELICKT:

BJIa/IETh HaBBIKAMM [TO3HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBIX JIEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7aun;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IIPH DPELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAlICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBAThb COOTBETCTBME pe3yjibTaTa IeId M YCIOBHSIM, OOBSICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHS! pe3yJNbTaTOB JEATeNbHOCTH, HAaXOAWTh OLIMOKY, JaBaTb
OLICHKY ITPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHYaIbHON pabOThl MpH
pelmieHMH y4yeOHBIX 3a/a4y, NPUHUMATh IeJIb COBMECTHOM JesTEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaeysTh BHIBI padOT, TOTOBAPUBATHCS, OOCYKIATh
MIPOIIECC U PE3yIbTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBHS C
IpYrMMH 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT IO
KpUTEpUIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.

IMPEAMETHBIE PE3YJIBTATbBI



K xoniry 10 kjacca o0ydaromuiicss HAYYNUTCS:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMHU MOHATUAMHU CTEPEOMETPUH MIPU PEIICHUH 33124 U
IIPOBEJICHUN MAaTEMaTUUYECKUX PACCYKICHUM;

IPUMEHATh AKCHOMBl CTEPEOMETPUM M CIEJICTBUS U3 HUX [pPHU PELICHUU
FEOMETPUUECKUX 3aau;

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHUE IPSAMBIX B IIPOCTPAHCTBE, TUNIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBI3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXKITY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSMON U IIOCKOCTBIO;

CcBOOOJIHO ONEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMH C MHOI'OI'PaHHUKAMU;

CBOOOJHO pAacCMO3HAaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaAMU/A,
IPSIMOYTOJIBHBIN Mapajuienenumnen, Kyo);

KJIaccu(pUIUPOBATh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOZHO ONEpPUPOBATH IOHATUSMH, CBS3aHHBIMHM C CEUYEHHEM MHOTOI'PAaHHUKOB
IUIOCKOCTBIO;

BBIINOJIHATH NapajuieIbHOE, IEHTPAJIbHOE U OPTOrOHAIILHOE IPOEKTUPOBAaHKE (DUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (PUTYp Ha IIIOCKOCTH;

CTPOUTh CEYEHHS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJAMU, BBIIOIHATH (BBIHOCHBIE)
IUIOCKUE YEpPTEKU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BHJ CBEpPXY, COOKY,
CHM3Y;

BBIUUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, [UPaMUAA),
reOMETPUUECKUX TeJI C IPUMEHEHUEM (HopMy;

CBOOOJHO ONEpUPOBaTh MOHATHSMU: CUMMETPHUs B HPOCTPAHCTBE, LEHTP, OChb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIIOCKOCTh CUMMETPUU (UTYPHI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pelmare 3aJa4d Ha JO0Ka3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHWH W HaXOXICHHE
FEOMETPUYECKUX  BEJIMYMH, TNPUMEHSA H3BECTHBIE METOABl IPU  PELICHUH
MaTEMaTHYECKUX 3aa4d MOBBIIIEHHOIO U BBICOKOTO YPOBHSI CJIOKHOCTH;

IPUMEHSTh [IPOCTEHIINE TPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aady;

U3BJIEKATD, npeoOpa3oBbIBaTh U HHTEPIPETHPOBATH MH(OpPMALINIO 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (uUrypax, MpeACTaBICHHYIO Ha uepTexax u
PHUCYHKaXx;

OPUMEHATHh TOJNy4YEeHHbIE 3HAaHUS Ha TPAKTUKE: CPaBHUBAaTh W aHAJIU3UPOBAThH
peasibHble CUTYallUH, IPUMEHSATh U3yYEHHbIE MOHITHS B IMpOLECcCe MOUCKA PEIIeHUS
MaTeMaTHYecKu c(HOpMyTUPOBAHHON MPOOJIEMBI, MOJCIUPOBATh PealbHbIe CUTyalluu
Ha $3bIKE TI'EOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
FeOMETPUUECKUX TMOHATHI W TeopeM, ammapara ainreOpbl, pemiath NIpaKTHYecKHe
3aJ1a4i, CBA3aHHbBIE C HAXOXKJACHUEM F€OMETPUUECKUX BEJIINYUH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX JSTalax pPa3BUTUS T'€OMETPHHM KaK COCTaBHOM
yacTu pyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K konuy 11 kiacca oOyyaromuiicss HAy4uTCs:



CBOOOJHO OMEpPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C HWIMHIPHUYECKON, KOHMYECKON U
ceprueckoil MOBEPXHOCTIMH, OOBICHATH CIIOCOOBI MOMYyUEHUS;

OTIEpPHPOBATH TOHATHIMHU, CBSI3AHHBIMH C TEJAMH BPAILCHHs: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, chepa U map) U 0ObACHATh CIIOCOOBI
MOJTyYEHUs TeJl BpallleHus;

KJIaccu(UIIUPOBaTh B3aUMHOE PACIOJIOKEHHUE CEephl U TUNIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpAIICHUS, OOBEMBI H
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 c(epy W OMHCAHHBIA OKOJO C]ephl,
cdepa, BiMcaHHAsE B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIUKCIISTH COOTHOIICHHS MEXAY IUIOLIAIIMU MOBEPXHOCTEH U 00BEMaMU MOJOOHBIX
Ten,

n300paxarh H3y4aeMble (DUTYpBI, BBINONHSATH (BHIHOCHBIE) IUIOCKHE YEPTEKU U3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BJICKATbh, UHTEPIPETHPOBaTh W MPeoOpa3oBBIBaTH  HH(POPMAIUIO 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (GUrypax, MpEeACTaBICHHYIO Ha YepTexax u
pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKApPTOBOW CHCTEME KOOPAMHAT;

pemaTte TEeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIY TMPSMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHMM OT TOYKM JO IUIOCKOCTH, B 1I€JOM, Ha
pUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHNN;

CBOOOJTHO OIEPUPOBATH TMOHSTHUSMH, CBS3aHHBIMH C JIBXKCHHEM B MPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHH;

BBINOJIHATh HM300pa)XCHHsT MHOTOTPAaHHMKOB M TeJ BpAIIEHUS TPH IapajuieIbHOM
nepeHoce, MeHTPATbHON CUMMETPHH, 3€PKATBHOW CUMMETPHH, MIPH MTOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYEHHS MHOTOTPDAaHHUKOB W TN BpalICHHs: CEYeHHUs LUIUHApA
(mapamienbHO W MEPIEHANKYJISIPHO OCH), CEUeHHsI KOHYyca (TapajieIbHbIe OCHOBAHHIO
U TIPOXOJIAIIINE Yepe3 BEPILINHY), CEUCHUS 111apa;

UCIOJIb30BaTh METOJbl TOCTPOCHHUSI CEUEHUI: METOJl CJe0B, METOJ BHYTPEHHEro
POEKTHUPOBAHUS, METO]] TIEpEHOCA CEeKYILeH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckue ¢akThl [UIsi PEIIeHUs CTePEOMETPUYECKHX 3aad,
MPEIONIarafoIINX HECKOJIBKO IIaroB PelIeHus, €CIU YCIOBUS MPUMEHEHUS 3a/1aHbI B
SIBHOW W HESIBHOU (hopMme;

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

NPUMEHSTH MPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH
pEIIeHNU CTePEOMETPUUECKHX 3a/1aY;



NPUMEHATh MOJy4YCHHBbIE 3HAHWS HAa NPAKTHKE: CPaBHUBATh, AHAJIM3HPOBATH M
OLICHMBATh PEAIbHBIC CUTYAIMH, IPUMEHSATh U3yYECHHBIC TIOHITHS, TEOPEMBI, CBOMCTBA
B Ipolecce TIOMCKAa PEUICHHS MaTeMaTHYeCKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATE PCAJIBHBIC CUTYyallUW Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHH M TEOpeM, armapara anreOpsl,
penaTh NPakTUYeCKUe 3aa4un, CBSI3aHHbIC C HAXOXK/ICHHEM IeOMETPUYECKHUX BEINYHH;
HMCTh IPCACTABJIICHHUA 00 OCHOBHBIX JTamax Pa3BUTHA T'COMCTPUH KaK COCTaBHOM
qyacTH (pyHJaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pazoBaTe/bHbIC
padoThI padoThI
pecypchl
1 BBencHue B CTEpEOMETPHUIO 23 1 0 https://resh.edu.ru
5 B3anMHOe pacnionoxeHue npsMbIx B 6 0 0 httos://resh.edu.ru
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 0 0 httos://resh.edu.ru
MIPOCTPAHCTBE
I1
4 epHeHHHIfyMpHOCTL MPAMBIX I 25 1 0 https://resh.edu.ru
IJIOCKOCTEHN B POCTPAHCTBE
5 VYTJBl ¥ pacCTOSIHUS 16 0 https://resh.edu.ru
6 MHororpaHHUKH 7 0 https://resh.edu.ru
BekTopbl B MpoCTpaHCTBE 12 https://resh.edu.ru
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 5 0 0 httos://resh.edu.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 AHaTUTHYECKAs TECOMETPHUS 15 1 0 https://resh.edu.ru
I1 600
2 OBTOPEHIE, 000 meHPUIe " 15 1 0 https://resh.edu.ru
CHUCTEMaTHU3aIlis 3HAHUM
OO0BEM MHOTOTpaHHUKA 17 https://resh.edu.ru
4 Tena BpaieHus 24 https://resh.edu.ru
5 [Tnomany moBEepXHOCTH U 00BEMBI 9 1 0 https://resh.edu.ru
KpPYIJIBIX TEIl
6 JIBrKEeHUS 5 0 0 https://resh.edu.ru
IT 606
7 OBTOPEHIE, 000 meHIiIe 1 17 0 0 https://resh.edu.ru
CUCTEMaTHU3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremaruka. ['eomerpus, 10 kinace/ Mepsnsak A.I'., Homuposckuii JI.A., ITomsikoB B.M.;
oz penaknueit [lomonbckoro B.E., O01mecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-T'PA®y; AxkunonepHoe o6mecTBo «M3marenbcTBo

«ITpocsenienue»

METOJJUYECKHUE MATEPUAJIBI JIJ1S1 YYUTEJISA
Maremaruka : anredpa 1 Hayajia MaTeMaTUYECKOro aHaju3a, rTeoMeTpus. [ 'eomerpus.
Yrnyonéuusiid ypoBeHs : 10 kiacc : meroamueckoe nocodue / E. B. Byiko, A. I'. Mep3isk,

B. b. ITomonckui, M. C. Slkup. — M. : Benrana-I'pad

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru
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