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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh H3Y4YCHHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'YMAaHUTAPHOrO IUKIA. [10CKONBKY JOTHYecKOe MBIIUICHHE,
dopmupyeMoe IpH M3Yy4eHUU OOYy4aroOIIMMHUCS TMOHSATUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHHMHU LIEMOYKU JIOTUYECKUX YTBEP)KICHUH INpHU peLIeHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOI'O LIMKJIA, B YACTHOCTH (PU3MUECKUX
3aja4.

Ilenp ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEHHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYy4aromMXCsi TMPU H3YYECHHUH TE€OMETPUH, Kak
COCTaBIIAIIOLICH MpeaMeTHOH obnactn «MaremaTnka W MHGPOpPMATHKa» dYepe3 obecreueHHe
BO3MOXKHOCTH HPUOOPETEHHs] M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TeOMETPUYECKHX 3HAHUN U
JecTBUH, creln(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX JUI YCIEUIHOIO MpOo(ecCHOHAIBHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/1a4aMu Kypca F€OMETPUU Ha YTIyOJIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOW KYJIBTYphl U
(dbopMEpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

dopMHupOBaHHWE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (HUTypax KaK O BaXKHEUIIHX
MaTeMaTHUECKUX MOJENSIX, [O3BOJIAIONIMX ONUCBIBATH UM  M3ydaTb pas3Hble SBICHUS
OKpY’KaIOIIEero MMUpa, 3HaHHe NOHATHHHOrO amnmapara mo paszaeny «Crepeomerpus» ydeOHOro
Kypca reoMeTpuH;

(dbopMHpoBaHUE YMEHHsI BIIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMydl U YMEHHME HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclio3HaBaTh Ha YepPTekKaX, MOJENSAX U B PEATBHOM MHpE
MHOTOTPaHHHKH U TeJla BPAIIeHUs, KOHCTPYHPOBATh T€OMETPUIECKHE MOIEITH;

dopMHupoBaHHE  TIOHUMAaHUS  BO3MOXXHOCTH  AKCMOMAaTHYECKOTO  IOCTPOSHUS
MaTeMaTHYeCKUX TeopHuil, (opMuUpOBaHHE MOHMMAHHS POJM AKCMOMATHUKM IPH TPOBEICHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0OKa3aTeIbCTB M aJITOPUTMOB pEIICHUS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTelbHbIE pPACCYXIEHUS B XOJE pELIeHUs
CTEpEOMETPUYECKHX 337a4 M 3aJad C TNPaKTUYECKHM COJIepKaHueM, (OpMHpPOBaHUE
NpPEICTaBICHUS O HEOOXOAMMOCTH JI0KAa3aTeIbCTB TPH OOOCHOBAaHMHM MaTEMaTHYECKHX
YTBEP)KICHHUIA U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYKICHUH;

pa3sBUTHE ¥ COBEPIICHCTBOBAHHE WHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
00yyaroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBILICHHS], UHTEpeCca K U3y4EHHIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU W3YYEHUH IPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHMS PpEATBbHBIX CUTyalluid, HCCICAOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIMU [T0JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax ABIAIOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHOrorpaHHukm», «Tena
BpanieHus», «BEeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEpXaTeNbHbIM JHHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHUM
pacrpesiesiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M MO ToAaM OOyuYeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeaEHHbIM 10 ToAaM 00yUYeHUs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCTIEIOBATEIbHO M TOCTYIMATEIbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MpEeJICTaBICHUI 00yJarouuxcs, pacimupss u yrayomss e€, obpa3ys mpoyHble MHOXKECTBEHHBIE
CBSI3U.

[lepexox K U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math ycnoBus s guddepeHnranud  oOydeHHus, MOCTPOSHHsS WHAWBUIYAITbHBIX
o0pa3oBaTeNbHBIX IporpammMm, oOecrneyuTbh yriayOn€HHOe M3y4yeHUE TEOMETPUM  Kak
cocTaBJstolIeil yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieunBas MPEeMCTBEHHOCTh MEXKIY OOMMM U MPOEeCCHOHATHHBIM
o0pazoBaHHEM.

Ha u3yuenue yuyeGHOro kypca «l'eomerpus» Ha yriyOin€HHOM ypoBHEe oTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IpocTpaHCTBO. 1lonATHe
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoXeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, NapalIebHbIe U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemmBaomuxcs npsaMbiX. [lapainensHOCTs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IapajlleibHbIE IPAMBIE B IIPOCTPAHCTBE, NAPaUIEIbHOCTb TPEX
IPSMBIX, ApPAJUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamuienlbHOE UM LEHTPAIBHOE
NPOEKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300paxkenne ¢uryp B napaielbHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXy IPSAMBIMU B IpocTpaHCTBeE. [lapamienbHOCTh MIOCKOCTEM: NapauleiabHbIE INIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiiiye npocTpaHCTBEHHbIE (PUTYPBI HA IIOCKOCTH:
TETpadp, NapajuleIeIuIe], IOCTPOSHUE CEUEHUI.

[lepneHOAUKYIAPHOCTS NOPSAMOM M IUIOCKOCTH: IEPHEHIAUKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, IPSIMbIE IApAJUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
II0CKOCTH. OpTOroHaibHOE MpPOEKTUpOBaHUE. [lepneHauKyasp U HaKIOHHBIE: PAacCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[lepnieHIUKYJIAPHOCTD IUIOCKOCTEW: IPU3HAK MEPIEHAUKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

VYTIIbl B IPOCTPAHCTBE: YroJl MEKIY IPSIMOU U IUIOCKOCTBIO, IBYTPaHHBIN YTroJl, IMHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: n-yroiapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Msbl. Ilapamnenenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl W ero cBoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrojibHasi IUpaMua, NpaBuibHasg U yceu€HHas nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IIpaBUIIbHAs IpHU3Ma W IIpaBUIIbHAs
NUpaMuJia, paBUiIbHAS TPEYToJIbHAs MUpaMUa U MPaBUIbHBIN TeTpasap, kyO. Ilpencrasnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’Ip, TOAEKAdP U UKOCAIP.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH NpsMON mpu3Mel. [lnomans GOKOBOM MOBEPXHOCTH M TOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCCUEHHOU MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS IPABWJIBHON TUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



[TonsiTHst: BEKTOp B MPOCTPAHCTBE, HYJEBOU BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAMPABIICHHbIE W IPOTHBOMNOJOKHO HaIpaBlIE€HHbIE BEKTOphL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpaMHM: CJIOKEHHWE U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxeHUs BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHAaTne koMmiuiaHapHble BEeKTOpbL. [Ipu3Hak KoMIuiaHapHOCTH
Tpéx BekTopoB. IlpaBuno mnapamnenenumnena. Teopema O pas3lokKEHUH BEKTOpa MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeXAy KOOpAMHATAMU BEKTOpAa U KOOPJIMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKasipHOE MPOU3BECHIE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxxkeHue Tea BpalleHus Ha I0CcKOCcTU. Pa3BépTka munuHapa u konyca. CuMmeTpus
chepsl 1 mapa.

O06béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajienenunena u ciueactsus u3 He€. OO0bEM NPAMON W HAKIOHHON NPHU3MBI, IHIUHIDPA,
nupaMuibl 1 KoHyca. OOBbEM 11apa U apoBOr0 CETMEHTA.

KomOunanmu Tten BpameHWss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
onucaHHas okojio mwiuHApa. [lepeceuenue cdepsl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTrpaHHUKA, OIIMCAHHOTO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUIomans cepsl u e€ dacteid. [lomobue B
npoctpanctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHune 3agady Ha IUIOCKOCTH C HUCIHOJIb30BAHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAHHHKOB W TEJ BpAICHUS: CEYECHUS IWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
NPOXOJALINE Yepe3 BEepIIMHY), CEYEHHUs IIapa, METOJAbI MOCTPOEHUS] CEYEHUN: METOJ CIIEIOB,
METO/1 BHYTPEHHET0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTse. Onepauuu Hajl BeKTopaMH. BekTopHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXeHHA. [IpsimoyronbHas cucrtemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHs B IPOCTPAHCTBE

JBwxkenust mnpoctpanctBa. OrtoOpakenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOWCTBa JABIWKEHMH. BuIbpl NBMKEHUI: mapansiesbHbIi NMEepPeHOC, LEHTpaJbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpPHs], TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust mogodus. Ilpsmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TpakJIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUHUCKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJbI, WCIOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOrO  Hapona, cHopMHPOBAHHOCTH
HPABCTBECHHOT'O CO3HAHMSI, STUYECKOTO MOBEJICHHUS, CBA3AHHOTO C MPAKTUICCKUM TMPUMEHEHUEM
JOCTIIKECHUH HAYKH W JACSITEILHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJla B TMOCTPOCHHUE
YCTOHYMBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

JCTETHYECKOE  OTHOIIEHHWE K  MHUPY, BKJIIOYas  OCTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHHH, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTeMaTHUYECKUM acCleKTaM Pa3InYHbIX BHI0B UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(OpMHUPOBAHHOCTh YMEHHS MPUMEHSATh MATEMATHICCKHUE 3HAHKS B HHTEpEcax 370POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
NMUTaHWe, COATAHCHPOBAHHBIN PEKUM 3aHITHN U OT/BIXA, peryJisipHas (U3uUecKasi akTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpIaTh OCO3HAHHBIA BBIOOp Oynymier mpodeccun U pearnu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 33724 MaTeMAaTHIECKOM HAIPaBICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
HPKOHOMHUYECKUX TMPOILIECCOB HA COCTOSIHME MPHUPOJHOM U COLMAIbHOW Cpefbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTEeMaTHYECKUX 3HAHWUW JUIS PEHISHUsS 3aJa4 B 00JACTH OKPYKAIOIIEH Cpelibl, TUIAHUPOBAHUE
MOCTYITKOB M OI[EHKH WX BO3MOXHBIX ITOCIICJICTBUH JIJIST OKPY)KAOIIEH CPeIbI;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOIECTBEHHOW NPAaKTUKW, MOHMMAaHHE MAaTEMaTHYeCKOW HAyKH Kak Cgepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHUA INUBUJIM3AllUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILIECTBIISITh MPOCKTHYIO M UCCIIEI0BATENbCKYIO ACSITENbHOCTh HHANBUAYAILHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIISITh M XapaKTEPU30BaTh CYILIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MeXAY MOHATUAMH, (OpPMyIUpOBaTH ONpEAENCHUS MOHATHH,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHA U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATh W MpPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U 00IIUE, YCIIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYHsS B (pakTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEPXKICHUSX, Mpeajararb KpPUTEpUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, JENYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIO4YEeHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUHN (MpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KI€HHSI U BBIBOBI;

BbIOMpaTh CHocoO pemieHUs YydeOHOM 3afgaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXONALIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KpUTEPUEB).

ba3oBble nccienoBarejbckme 1eicTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT MO3HAHU, (OPMYIHPOBATh
BOINPOCH], (UKCUPYIOIIME NPOTHBOpEUYHe, NpoOJeMy, YCTaHABIMBATH HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHMYeCKOro OOBEKTa, SBJIECHUS, IPOIIECCA, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYIHUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJII0/IEHUs, UCCIIeI0BAaHUS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3Y/IbTaTOB, BHIBOJOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOI0KEHUSA O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha BOIPOC U JAJIS
pelleHus 3aauu;



BbIOMpaTh MHPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAIM3MPOBATH,
CHUCTEMaTH3UpOBaThb M HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPE/ICTABIICHMUS,;

CTPYKTYpUpOBaTh  WHGPOpPMALMIO, TMPEACTaBIATh €€ B  pa3iuyHbIX  (opmax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMALMM 10 CaMOCTOATENBHO  Cc(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
06H_[€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPAXKATb CBOKO TOUYKY 3PCHHA B YCTHBIX W IMMCBbMCHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3adadd, KOMMCHTHUPOBATH HOHy‘-IGHHBIfI
pe3yIbTarT;

B XOJIe OOCYXICHMsI 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX1aeMOU TeMbl, MpoOIeMBbl,
pemaeMoil 3a1ayu, BBICKA3bIBATh WJCH, HAIEJICHHbIE HAa MOWCK PEIIeHHS, COMOCTABISATh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JAMajora, oOHapyXHBaTh pPa3jivyuue U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCIICHUA 3aJadyd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUIEHUS C Y4YETOM 3ajJad INpe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIC YHHBepCaJbHbIC¢ y4eOHbIE 1eCTBUSA

Camoopranu3anus:

COCTABJIATh IUIAH, aJIFOPUTM pElIeHHs 3a/aud, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTHPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTHUECKOH 3a7a4uu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSICHATH MPUYUHBI
JOCTHKEHUS] WJIM HEAOCTH)KEHUS pe3yJbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
pemieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMi0 COBMECTHOM pPabOTHI, pacrpeleniTh BHIbl padoT, JOrOBapHBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4acTh paOOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C



JIpYrUMU 4JIC€HAMH KOMAaH[IbI, OIICHMBATh KauyeCTBO CBOEro BKJaja B OOIMMHA MPOAYKT IO

KPUTEPHIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyquTCs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH MIPH PEIICHUU 33134 U
NPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUIA;

OPUMEHATh AKCHOMBI CTEPEOMETPUH W CIEACTBHS W3 HHUX [PH  PEUICHUU
reOMETPUYECKUX 3a]1a4;

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

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
IPSMBIMH B TIPOCTPAHCTBE, MEXIY MPSAMOH U TIIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJTHO PACMO3HABAaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, NUpPaMU/A,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIaccu(pUIUpPOBaTh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS JJISl KiTacCU(UKAIIH;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBA3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH MapauIeIbHOE, [IEHTPAIbHOE M OPTOrOHAJIBbHOE IMPOSKTHPOBaHKE (UTyp Ha
IUIOCKOCTB, BBITTOJIHATH H300pakeHHst (PUTYp Ha IIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAaHHHKOB PA3IMYHBIMU METOAAMH, BBIIOIHATEH (BBIHOCHBIEC)
IUIOCKHE YePTeXU U3 PHCYHKOB IPOCTHIX OOBEMHBIX (UIYp: BUA CBEpXY, COOKY,
CHM3Y;

BBIUUCIIATh  TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHpPaMHUIA),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBATh TMOHSATHSIMH: CHMMETpPHUSI B TPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CHMMETPHH, IEHTP, OCh M TUIOCKOCTh CHMMETPUHN (PUTYPBI;

CBOOOJTHO OTIEPUPOBAThH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI HA/l BEKTOpaMH;

pewmiath 3ajJaud Ha JI0OKa3aTeIbCTBO MAaTEMaTHUECKUX OTHOIIEHUH M HaXOXJICHHE
IreOMETPUYECKUX  BEIMYUH, MPHUMEHSS M3BECTHBIE METOAbl IPH  PELICHUH
MaTeMaTHYECKUX 33/1au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0KHOCTH;

NPUMEHSATH MPOCTEHIINE NTPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PELICHUH CTEPEOMETPHUECKUX 3aa4;

U3BIICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBaTH  HHMOpMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, IMPEICTaBICHHYI0 Ha 4YepTexax u
PHCYHKaX;

NPUMEHATHh TIONyYEeHHBIE 3HAHUS Ha TPAaKTUKE: CPaBHUBATh W aHAIM3HPOBATH
peanbHBIE CUTYAIMH, IPUMEHITh W3YYEHHBIC MOHSATHS B TPOIECCE MOMCKA PEIICHUs
MaTeMaTH4ecKu c(HOpMyTUPOBAHHON MpPOOIEeMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu



Ha $3bIKE T'EOMETPHH, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
TreOMETPUYECKUX TOHATHH M TeopeM, ammapara aiareOphl, pemarbh NpaKTHYeCKHe
3a/1a4M, CBSA3aHHbIE C HAXOKEHUEM I€OMETPUUECKUX BEIUYUNH;

UMETh MPEJCTaBIEHUs] 00 OCHOBHBIX J3Talax Ppa3BUTUS I'€OMETPUM KaK COCTaBHOM
qacTH (pyHAaMeHTa pa3BUTHS TEXHOJIOTHIA.

K konny 11 kiacca o0yyaromuiicss Hay4uTcs:

CBOOOJHO OMEpPUPOBATH MOHSATHIMH, CBSI3aHHBIMU C HUIUHAPUYECKON, KOHUYECKOU U
cheprueckoil MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTYUCHUST;

ONEepUpPOBATh MOHITUSIMHU, CBS3AHHBIMHU C TEJIaMH BpAIICHUS: LHUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBarth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) u 0OBACHITH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCU(UIMPOBATh B3aUMHOE PACIIOIOKEHHUE CPEephl U TIIOCKOCTH;

BBIUMCIISTh BEJIUYUHBI 3JIEMEHTOB MHOTOIPAaHHUKOB W TeNl BpalleHus, o0bEMBI U
IUTOIIAAM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAICHHS, TEOMETPHUECKUX TEN C
pUMEHEHUEM (QOPMYIT;

CBOOOJHO OMEPUPOBATH MOHSATUSIMU, CBI3aHHBIMH C KOMOWHALIMSAMU TEJl BPALICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHCAaHHBIA OKOJO chepsl,
cdepa, BiMcaHHAsE B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIUUCIISTH COOTHOIICHHSI MEXKAY TUIOMIAIIMU MMOBEPXHOCTEH U 00bEMaMU TOJOOHBIX
TET;

n300paxarh H3ydyaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BPAICHHS,

U3BJIEKATbh, UHTEPIPETUPOBATE M NPeoOpa30BHIBATH UH(POPMALINIO 0
NPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEICTaBICHHYI0 Ha uepTexax u
PHUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITIOJIHATH ONEPAIH Ha/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;

peliaTb TeOMETPUYECKHE 3a/aud Ha BBIUMCIECHUE YIJIOB MEXIy MpSMBIMH U
IUIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHMM OT TOYKM J0 IUIOCKOCTH, B II€JIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO A MIPH PEUICHUN;

CBOOOJTHO ONEPUPOBaTH MOHATUSMH, CBS3aHHBIMH C JIBUKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHHU;

BBIMOJIHATh HM300pa)KC€HHsT MHOTOTPAHHMKOB W TeJ BpAIICHUs MpU MapajieTbHOM
nepeHoce, HEeHTPaIbHOH CUMMETPUH, 3€pPKaIbHOW CUMMETPHUHU, IIPU MOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOWTH CEUEHHWS] MHOTOTPAHHWUKOB H TN BpalleHWs: CEYCHHS [IMIMHIpA
(mapasuienbHO U NEPIIEHAUKYIISIPHO OCH), CEYeHHs KOHYyca (MapajiebHble OCHOBAaHUIO
U TIPOXO/IAIIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHH: METOJ[ CJIeOB, METOJ BHYTPEHHETO
POEKTHPOBAHUS, METO]I TIEPEHOCA CEeKYILEeH MII0CKOCTH;



JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKACHHUS;

OPUMEHATh TEOMETpHUYeCKHe (HAKThl IS pEIIeHUs CTePEOMETPUYECKHX 3alad,
NPENONIaraloIluX HECKOJIbKO IIAaroB PELICHUs, €CIU YCIOBUS MPUMEHEHHUS 33JJaHbl B
SIBHOW M HESIBHOU (hopMme;

pemiath 3aJaud Ha JIOKA3aTeIbCTBO MAaTEMAaTHYECKUMX OTHOIICHUH M HaXOXKICHHE
TeOMETPUYECKUX BEIHYNH;

IPUMEHSATH IPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKAIIUOHHbBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUIECKUX 3a/1a4;

IOPUMEHATh IIOJIyYCHHbIE 3HAHUSA Ha IpaKTHKe: CpPaBHHUBATh, AHAIM3MPOBATH U
OLICHUBATh PEAIbHbIC CUTYallUU, IPUMEHITh U3yYCHHbIEC TIOHSATHS, TEOPEMbI, CBOWCTBA
B IIpolecce IIOMCKAa PEUICHUS MaTeMaTH4ecKu C(HOPMYIHMPOBAHHON TPOOIEMBI,
MOJICIIMPOBATh pealibHbIe CUTYallMU Ha SI3bIKE TEOMETPUH, UCCIICAOBATh MMOCTPOCHHBIE
MOJIENIA C MCIOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH M TEOpeM, amrmapara aiareopsl,
pemaTh MPaKTHYECKUE 3a/1a4H, CBSI3aHHBIE C HAXOXKACHUEM I€OMETPUIECKIX BEINYHH;
UMETh TPEJCTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHH KaK COCTaBHOMN
JacTu QyHAAMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KoanuecTBO 9acoB Monyab
Ne HanMeHoBaHue pa3jaeioB U TeM . DJIeKTpOHHBbIE (M (poBLIe)
n/n NMpPOrpaMMbI KoHT POCHHTATEIRHOR o0pa3oBaTesibHbIE pecypchl
Bceero POILHbIE NPOrpaMMbl y
padoThI .
«IkoJIbHBIH YPOK»
1 BBenenue B crepeoMeTpuio 23 1 B cootBercTBHU C Poccuiickast anekTpoHHas KO
©/KETrOTHBIM https://resh.edu.ru/subject/17/10/
2 B3anmuOe pacnonokeHue MpsiMBIX B 6 1 Kanenapem Poccwiickast aeKTpoHHAS MIKOJA
HPOCTPAHCTBE 00pa3oBaTeNbHbIX https://resh.edu.ru/subject/17/10/
3 [TapannensHOCTh PSAMBIX U 8 cobbrtuit, Poccuiickast aneKTpoHHAs IITKOIA
TLIOCKOCTEHi B IIPOCTPAHCTBE TIpHYPOHCHHBIX https://resh.edu.ru/subject/17/10/
K TOCYIapCTBEHHBIM .
4 [lepieHIUKYIAPHOCTH MPSMBIX H 25 Poccwiickast aeKTpoHHAS MIKOTA
o 1 HallMOHAJIbHBIM .
IUTOCKOCTEH B MPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
npaszgHukam PO,
5 Vbl u paccTosiHUS 16 1 IIAMATHEIM JaTaM 1 Poccwiickast aeKTpoHHAS TIKOJa
COGBITHAM HCTOPHH https://resh.edu.ru/subject/17/10/
6 MHoOrorpaHHuK1 7 1 H KyJIbTYPBI Pocculickast anexkTpoHHas IIKoiIa
https://resh.edu.ru/subject/17/10/
7 Bekrops! B pocTpaHcTBe 12 Poccuiickast aeKTpoHHas ILIKOJIA
https://resh.edu.ru/subject/17/10/
8 [oBTopenwue, 0600IICHNE 1 5 2 Poccuiickast anekTpoHHAs 1IIKOJIA
CHCTEMAaTH3alMsl 3HAHUH https://resh.edu.ru/subject/17/10/
OBUIEE KOJIMYECTBO YACOB T10 102 6
[NPOI'PAMME



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

11 KIIACC

KosmyecTBO yacos Moayab
HaumeHoBaHMe pa3aesioB U TeM N DyiekTpOoHHBIE (IM(POBBIE)
Ne m/n NMporpaMmel Koutposabnbie BOCHHTATEIRHON o0pa3soBaTe/IbHBIE PeCYPChI
Bceero NporpaMmal
padoTs! «IIIKOIBHBIN YPOK»
1 AHanuTHUYECKas TCOMETPUS 15 1 B cootBercTBHM € Poccuiickast 31eKTpOHHAS KO
€KEroHbIM https://resh.edu.ru/subject/17/11/
2 [ToBTopenue, 0600IICHNE 1 15 1 Kanenzapem Poccuiickast anekTpoHHAs KO
CHCTEMAaTH3allMsl 3HAHU 00pa3soBaTeIbHBIX https://resh.edu.ru/subject/17/11/
3 O0BéM MHOTOTpaHHUKA 17 1 cobrITH, Poccwiickast aeKTpoHHAS MIKOTIA
TIpHYpOTICHHBIX https://resh.edu.ru/subject/17/11/
4 Tena BpateHust 24 1 K;(:;]HapCTBeHHHM Poccuiickast anekTpoHHas MKoJa
HHOHAIBHBEIN https://resh.edu.ru/subject/17/11/
npaszgHukam PO,
5 [Iommany moBepXHOCTH U 0OBEMBI 9 1 [TAMSTHBIM JATAM K Poccwiickast aeKTpoHHAS TIKOJA
KPYTJIBIX TEJ COGHITHSAM HCTOPHH 1 https://resh.edu.ru/subject/17/11/
6 JBmxenus 5 1 KYJIBTYpBI Poccwiickast aeKTpoHHAS IIKOJa
https://resh.edu.ru/subject/17/11/
7 [ToBTOpenue, obo0IIeHNE U 17 2 Poccuiickast anexkTpoHHas Ko
CUCTEMATH3ALMS 3HAHUN https://resh.edu.ru/subject/17/11/
OBIIEE KOJIMYECTBO YACOB I10 102 8

ITPO'PAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

T
i eMa ypoka

KoanyecTBo yacoB

Bcero

KonTposbHbie
padoThI

Hara
U3YyYeHHUS

DJIeKTpOHHBIe HU(POBBIE
o0pa3oBare/ibHbIe pecypchl

OcHoBHBIE NTpaBHiIa N300paKEHUS Ha
PHCYHKE IUIOCKOCTH, TapalIebHBIX MPSIMBIX
(oTpe3KkoB), CepeHBI OTpe3Ka

[oHsATHUS CTEpEOMETPUU: TOYKA, TPSIMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHEIE
NpaBUIIa U300PAKECHUS HA PUCYHKE
IIJIOCKOCTH, MapaJuICIbHBIX IIPAMBIX
(0Tpe3KoB), CepeIUHBI OTPE3Ka

IonsTus: nepecekaronuecs MIOCKOCTH,
TIepeceKarouecs mpsiMasi v TIOCKOCTb;
MOJTYTIPOCTPAHCTBO

IMonsTHs: Nepecexarouecs MIOCKOCTH,
nepeceKaronecs npsmast U mIoCKOCTh;
MOJYIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHUE MMPOCTEHIIINX
MIPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB
MHororpaHHUKH, U300pakeHUE MPOCTEHIIINX
MPOCTPAHCTBEHHBIX HUTYD,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBbIE
CIEICTBUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TIEPBBIE
CIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEpBbIE
ciencTBus u3 HUX. CocoObl 3aJaHusS




MPpAMBIX U IUIOCKOCTEH B IMPpOCTPAaHCTBE.
O0Oo3HaueHus MIpAMBIX U IUIOCKOCTEH

10

11

M3o0paxeHne ceueHni mupaMuibl, Kyoa u
MIPHU3MBI, KOTOPBIE MMPOXOJAT Yepe3 ux peodpa.
N3o0paxeHne nepecedeHus OayYSHHBIX
mIockocTe. PackpanivBaHue moCTpOSHHBIX
CEUYCHUI pa3HBIMU LIBETAMU

N3o0paxenne cedeHni MHpaMUIbl, Kyoa u
MPU3MBI, KOTOpPBIE POXOAAT Uepe3 ux péopa.
U3obpakeHne nepecedeHust MoaydeHHBIX
IJIOCKOCTEN. PackpanimBaHue NOCTPOEHHBIX
CCUEHHH Pa3HbIMHU LIBETAMH

12

13

N3obpaxenne ceueHni THpaMUIbl, Kyoa u
NPU3MBI, KOTOPBIE MPOXOAAT Uepe3 ux peéopa.
N3ob6paxeHne nepecedeHns MoTydeHHbIX
IUIOCKOCTEH. PackpammBanue mocTpoeHHbIX
CEUYEHUI pa3HbIMU LIBETAMH

N3o6paxxeHre ceueHnil nmupamMuibl, Kyoa u
MPU3MBI, KOTOpPBIE POXOAT Yepe3 ux péopa.
Uzobpakenne nepecedeHust moaydeHHBIX
IJIOCKOCTEN. PackpanimBanue nNOCTPOEHHBIX
CCUEHHH Pa3HbIMHU LIBETAMH

14

Merton cneaoB sl HOCTPOCHUS CEUEHUMN

15

MerTopa ciefoB Aj1sl MOCTPOCHUS CEYEHUH.
CBolicTBa nepeceueHuil NpsIMBIX U
IUIOCKOCTEN

16

MeTop ciiefioB Il MOCTPOCHUS CEUSHUH.
CBolicTBa nepeceveHuil NpsIMBbIX U
IUIOCKOCTEN

17

ITocTpoeHue cedeHuit B mupaMue, Kyoe mo
TpéM TOoukam Ha p&bpax. Co3manme




BBIHOCHBIX YEPTEXKEH U 3aMHCh 11aroB
MOCTPOEHUS

18

19

20

21

22

23

ITocTpoeHue ceuenuii B nmupamu/ie, Kyoe 1mo
TpéM TOoukaM Ha p&bpax. Co3manwme
BBIHOCHBIX YEPTEKEH U 3aITUCh I11aroB
MOCTPOCHUS

ITocTpoenue ceuenuii B mupamue, Kyoe 1mo
TpéM Toukam Ha péopax. Co3ganne
BBIHOCHBIX qepTexcef/'I U 3aIlMCh I1aroB
MMOCTPOCHUS

ITocTpoenue ceuenuii B nmupamue, Kyoe 1mo
TpéM Toukam Ha péOpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alKCh I1aroB
MOCTPOCHUS

[MoBTopenue mianumerpun: Teopema o
MPOMOPIUOHAILHBIX OTpe3kax. [Tomobue
TPEYTOJIbHUKOB

IToBTOpenwue mrannmerpun: Teopema
Menenas. PacueTsl B ceUeHHAX Ha BRIHOCHBIX
yepTexax. MicTopus pa3BuTHS IUIAHUMETPUU
U CTePEOMETPHUHU

KonTponsHas padora "AKCHOMBI
p p
crepeomerpuu. CedeHus"

24

B3anMHOe pacnonoxeHue npsMbIX B
npocTpaHcTBe. CKpenIBaroIHuecs IpsMBbIe.
[Ipu3Haky CKpeMBaOIIMUXCS MPSAMBIX.
ITapamienpHble IPsSMBIE B IPOCTPAHCTBE

25

Teopema o CyllleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOH MapasuielbHOI
JIAaHHOM MPAMOM, MPOXOIAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKalllel Ha TaHHOU




npsiMoi. Jlemma o nepeceueHnu
MapauIeIbHBIX MPSIMBIX MJIOCKOCTHIO

26

ITapamnensHOCTB Tpex NpsMbIX. TeopeMa o
TpEX MapauIeNbHbIX NpAMBIX. TeopeMa o
CKPELIUBAOIIUXCS IPSIMBIX

27

[NapannensHoe npoekTupoBanue. OCHOBHBIE
CBOWCTBA MapaJJIEIbHOTO IPOEKTUPOBAHUS.
N3obpaxenne pa3HbIXx GuUryp B
NapaJyIeNbHON MTPOEKIUU

28

IeHnTpasbHas poeKLus. YTOI ¢
COHANPAaBJICHHBIMH CTOPOHAMU. YTOJ MEXKAY
IMPpAMBIMU

29

30

3ajgauu Ha 10Ka3aTeIbCTBO U UCCIICAOBAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
NPOCTPAHCTBE

[MonsTus: mapanienbHOCTh NPSMOM U
TUTOCKOCTH B TIpocTpaHcTBe. [Ipr3Hak
napauieIbHOCTH MPSIMOH M TIFIOCKOCTH.
CBoiicTBa MapayiieabHOCTH IPSIMON 1
IUIOCKOCTH

31

I'eomeTpuyeckue 3aja4ur Ha BEIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapauIeTbHOCTHIO MPAMBIX M ITIOCKOCTEH B
MIPOCTPaHCTBE

32

33

ITocTpoenue ceueHust, MPOXOAIIETO Yepe3
JTAHHYIO MIPSIMYIO Ha 4epTexe U
NapajuiesibHOTO ApYyroil mpsimoii. Pacuér
OTHOLIEHUH

[MapannensHas TPOEKIHsI, TPUMEHEHUE IS
MTOCTPOEHUS CCYCHHI Ky0a 1
napaienenunena. CpolicTa




34

napauiCiaCruiica u mpu3mMbl

HapaJ'IJ'ICJ'IBHI:IG IIJIOCKOCTH. Hpmﬂaxn
MnapauiCIbHOCTH ABYX IIOCKOCTEM

35

Teopema o0 mapajuIeIbHOCTU U
€IMHCTBEHHOCTH TUTOCKOCTH, TIPOXOISATIECH
4yepe3 TOUKY, He MPUHAIIICKAIIYIO TAHHOM
TUTOCKOCTH U CIIEACTBHS U3 HeE

36

37

CBoiicTBa napauieabHbIX INIOCKOCTEH: O
NapayIeIbHOCTH NPSMBIX NIEPECeUeHUs IPU
IIEPECEUYCHUH JBYX MapalICIbHBIX
IJIOCKOCTEN TpeThei

CBoiicTBa MapaiiebHBIX TIOCKOCTEH: 00
OTpE3Kax MapajuiCJIbHBIX MIPAMBIX,
3aKIHOYEHHBIX MEXY MapauIeIbHBIMU
TUIOCKOCTSIMU; O IEPECEUESHUH NPSIMOii ¢
ABYM: MMapauICJIbHBIMU IIJIOCKOCTAMMA

38

39

40

[MoeTopenue: Teopema [Tudaropa Ha
TUIOCKOCTH

[loBTOpEHME: TPUTOHOMETPHS
NPSAMOYTOJIEHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 IpsIMOYTOJIBHOTO
napajieenumnesa

41

42

Berruunciienue AMH OTPE3KOB B KyOe 1
MPSIMOYTOJIEHOM IMapaJuIeTIenuIe e
[lepnenuKyIIpHOCTD NPSMON U TNIOCKOCTH.
IIpu3Hak neprneH UKy PHOCTH OPSIMON U
IUIOCKOCTH

43

IlepnieHAUKYISIPHOCTD PSIMOM U TUIOCKOCTH.
IIpu3Hak neprneHANKYIAPHOCTH IPSIMOK U
IUIOCKOCTH

44

Teopema o CyllleCTBOBAaHUU U




€IUHCTBEHHOCTH MPSMOH, MPOXOSIICH
Yyepe3 TOYKY MPOCTPAHCTBA U
MIEPIICHANKYIISPHOHN K TIIOCKOCTH

IInockocTtu n NCPNECHANKYJISIPHBIE UM

45 MpsIMbIE B MHOTOTpaHHHUKaX

46 [InockocT U neprneHANKYISIPHBIE UM
IpsSMbIE B MHOTOTPaHHHUKAX

47 Ilepnennukynsip u HakinonHas. [Toctpoenue
NEePIEHIUKYISIPA U3 TOYKU Ha IPSIMYIO

48 Ilepnennukynsp u HakinonHas. [Toctpoenue
MEPHEHINKYIAPA U3 TOYKH Ha MPSIMYIO

49 Teopema o TpéX nepreHANKYIApax (Mpsmast
1 oOpaTHas)

50 Teopema o TpEx meprneHANKyIIpax (mpsmas
1 oOpaTHas)

51 Yroa Mexay CKpeuuBaroIIUMUCS TPSIMBIMH

59 [lonck nepneHINKyISIPHBIX TPSIMBIX C
IMOMOMIBIO MEPIICHAUKYIIAPHBIX TIOCKOCTEMN

53 OpToroHaibHOE MPOEKTHPOBAHUE
IToctpoenue ceueHmit kyoa, mpu3MBl,

54 MIPABUJIBHOW MUPAMHUBI C TIOMOIIBIO
OpPTOTrOHAJILHOU NMPOEKLIUU
ITocTpoenue ceuenuii Ky0a, MPU3MBIL,

55 MPaBUILHOW NUPAMUJIbI C TIOMOILIBIO
OpPTOTOHAJILHON MPOEKINH
CuMMeTpHs B TPOCTPAHCTBE OTHOCUTENIBHO

56 TIocKocTH. [1ockocTH CUMMETpHL B
MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHIUKyISIPHOCTH MPIMOM U

IMJIOCKOCTH KakK CJICACTBUC CUMMETPHUU




58

IIpaBunbHbBIE MHOTOTpaHHUKH. Pacuér
paccTosSHUM OT TOUKH JI0 TIOCKOCTH

59

60

IIpaBunbHbBIE MHOTOTpaHHUKH. Pacuér
pacCTOSIHUI OT TOYKH JI0 TIOCKOCTH
Crioco0BI OTYCTHTD TIEPIICHANKYIISPHIL:
CHMMETpPHUS, CABUT TOUKH 110 apaIeIbHON
psSMON

61

62

63

CrBur 1o HenapamieabHON NPsSMOH,
W3MEHEHHUE PACCTOSHUI

KonTponbaas padora "B3zaumHoe
pacmnoJIoKEHUE NPAMBIX U IIIIOCKOCTEN B
npoctpaHcTae"

[loBTOpeHwue: yroia Mex Iy NpsSMbIMH Ha
IIJIOCKOCTH, TPUT'OHOMETPUSA B IIPOU3BOJILHOM
TpeyroJbHHKE, TEOpEMa KOCHHYCOB

64

IloBTOpEHHUE: YyrON MEKIY
CKPEIIMBAOIIUMHUCS NPSIMBIMU B
IIPOCTPAHCTBE

65

FeOMeTqueCKHe MCTO/Ibl BEIYMCJICHUA YTJIa
MCKAY IMIPAMBIMHA B MHOT'OI'pPAHHHKAX

66

67

JByrpanHsIii yrosn. CBONCTBO JIMHEHHBIX
YTJIOB JBYTPAHHOTO yIiia
IlepnenukynspHelie mwiockocTu. CBoiCTBa
B3aMMHO MEPIEHINKYISIPHBIX MIIOCKOCTEH

68

IIpu3Hak nepneHIuKyIIpHOCTH INIOCKOCTEM;
TeopeMa O IPAMOI1 IepecedeHns ABYX
IJIOCKOCTEN NMEPIEHAMKYIIIPHBIX TPEThEH
IUIOCKOCTH

69

IIpssMOyTONBHBIN TTapaJICIICITAIICT; KYO;
U3MEpPEHUs, CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesenuIeaa




70

TeopeMa 0 JuaroHaj npsMoOyTroJIbHOTO
napauieienuiicia u CJICACTBUC U3 HEe

71

CTepeOMeTpI/I‘IeCKI/Ie U MPUKIIAAHBIC 3a1a4u,
CBsI3aHHBIC CO B3AMMHBIM PACIIOJIOXKCHUEM
MMPAMBIX U IIJIOCKOCTHU

72

73

HOBTOpeHI/Iei CKpCIIMBAIOIIHUECA MPAMBIC,
IapauIC€IbHBIC INIOCKOCTH B CTAHAAPTHBIX
MHOI'OI'paHHUKaxX

ITapa napaymienbHbIX IIIOCKOCTEH Ha
CKpCHIMBAIOIINXCA MPAMBIX, PACCTOSAHUC
MEXIY CKPEIIMBAIOIINMUCS IPSIMBIMU B
IMPOCTBIX CUTyalUAX

74

PaccTosiHue OT TOYKHM J0 TIOCKOCTH,
paccTosiHuE OT NPSAMOM J0 TNIOCKOCTH

75

Brluncnenue paccTosiHUM MEXLy
CKPEIIMBAIOIUMHUCS NMPSIMBIMHU C TIOMOIIBIO
MEePIEeHIUKYJISIPHON TIOCKOCTH

76

TpéXrpaHHbIi yroJ, HEPAaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema Ilugaropa,
TEOPEMBI KOCUHYCOB M CHHYCOB IS
TPEXTPAHHOTO yIJIa

77

78

79

80

DJieMeHThI C(hepruiIecKoii TeOMETPHH:
reo/ie3nuecKue JIMHUY Ha 3eMie

Kontponbnas padota "Yrisl 1 paccTosHuUs"
CucremaTtusanus 3HaHUN "MHOTOIrpaHHUK U
€ro 3J1eMeHTH!"

IIupamupa. Bunel nupamua. [paBunbsras
nupaMuza

81

IIpusma. [Ipsmast u HaKJIOHHAS] TPU3MBI.
IIpaBunpHas mpusma




[Ipsimoii mapanienenumnesn, IpIMOYroabHBIN

82 1
napasuienenumnes, Kyo

83 Brinykibie MHOTOrpanHuky. Teopema 1
Ditnepa
Brinykibie MHOrorpanHuku. Teopema

84 Otinepa. [IpaBunpHBIE U TOTYyIPaBUIBHBIE 1
MHOTOTPaHHUKH

85 KonTponpras padora "MHororpanHuKH" 1

86 [oHsaTHE BEeKTOpa HA MIIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PaszHOCTB BEeKTOpOB 1

89 [IpaBuiio mapamnenenunena 1

90 YMHOKEHHUE BEKTOpa Ha YHUCIIO0 1

01 PasnoxeHune BekTopa 1o 6a3nc3v/ TpEX 1
BEKTOPOB, HE JISKAIMX B OJJHOH MIOCKOCTH

92 CkaJispHOE IPOU3BEACHHE 1

93 Berurcienue yria Mexay BEeKTOpaMu B 1
MPOCTPAHCTBE

94 [Ipocrefime 3a1aun ¢ BEKTOPaMH 1

95 [pocreiitme 3a1a4u ¢ BEKTOpaMH 1

96 [pocreiitme 3a1a4n ¢ BEKTOpaMH 1

97 [Ipocrefiiine 3aaun ¢ BEKTOPaMH 1

98 O0o00uIeHNe U cUcTeMaTU3aIHs 3HAHAN 1

99 O0o00uIeHNe U cUcTeMaTU3aIHs 3HAHAN 1

100 Hrorosast KOHTpoNIbHAs paboTa 1

101 HroroBast KOHTpOJIbHAsI paboTa 1

102 O0o00mIeHNEe U crcTeMaTU3aIHs 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB T10 ITPOT'PAMME 102




11 KIIACC

KoanyecTBo yacoB

Ne Hara DJIeKTpOHHBIE HU(POBBIE
n/n Tema ypoxa Bcero Konrpoapusie U3y4eHust o0pa3oBaTeJibHbIE pecypchl
padoTbI
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa Ha 1
IUIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Temsl "CkansipHoe 1
MIpOM3BEIeHNE BEKTOPOB"
3 [ToBTOpenue TeMs! "Brruucienne yria 1
MEX/1y BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEeHHE TPAMOIL, 1
MNPOXOASIIEH Yepe3 ABEe TOUKHU"
5 YpaBHEHHE TUIOCKOCTH, HOPMallh, YpaBHEHUE 1
IJIOCKOCTH B OTpe3Kax
6 YpaBHEHHE TUIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
7 BekTtopHoe npou3BeieHuE 1
8 JInHeliHble HEpaBEHCTBA, IMHEIHOE 1
MPOrpaMMHUPOBaHUE
9 JIunelinble HepaBeHCTBA, TUHEITHOE 1
MIpOrpaMMHUPOBaHHUE
10 AHaTUTHYIECKHE METOJIBI pacdéTa yriia 1
MEXy IPSMBIMH B MHOT'OIPaHHUKAX
1 AHanUTHYECKUE METO/IBI pacuéTa yria 1
MEX/1y IIIOCKOCTSIMU B MHOTOTpaHHHUKAX
12 ®dopmyra pacCTOSHUS OT TOUKH JI0 1
IJIOCKOCTH B KOOPAMHATAX
13 HaxoxneHnue paccTosHUM OT TOYKH JI0 1
IJIOCKOCTH B Ky0Oe
14 Haxoxnenue paccTossHui OT TOUKH 10 1




IIJIOCKOCTHU B HpaBHJ’ILHOﬁ nmupamMuac

Kontponbnas pabota "AHanmuTHyeckas

15 Y
reoMeTpHs

16 CedeHusI MHOTOTPaHHUKOB: CTaHIAPTHBIE
MHOTOTPAaHHUKH

17 CedeHrss MHOTOTPAaHHUKOB: METO/T CIICIIOB
CeueHnst MHOTOTPaHHHUKOB: CTaHAapTHEIC

18 TUIOCKOCTH, TIEPECEUCHHUST TIPSIMBIX U
IJIOCKOCTEH

19 [MapamiensHbIe TPSMBIE U TUIOCKOCTH:
napaulesIbHbIe CeYSHUS

20 [MapamiensHbIe TPSMBIE U TUIOCKOCTH:
pacy€T OTHOLIECHUN

21 [NapannensHble PSIMBIE U MIIOCKOCTH: YTIIbI
MEKTy CKPEIINBAOIIMMUCS TIPSIMBIMU
[TeprienAMKyISIpHBIE TPSIMBIE M TUIOCKOCTH:

99 CTaH/IapTHBIE TTapbl NEPIIEHIUKYIISIPHBIX
TUIOCKOCTEH U MPSIMBIX, CHMMETPHU
MHOTOTPaHHUKOB

23 [TepnienAMKyISIpHBIE TPSIMBIE M TUIOCKOCTH:
TeopeMa o TpeX MepHeHTUKYIIpax

24 [NeprieHMUKyISIPHBIC TPSMBIE U TUNIOCKOCTH:
BBIYUCIICHHS JUTHH B MHOTOTPaHHUKAX
[ToBTopeHwue: TIoNMa M MHOTOYTOJILHHKOB,

25 (dbopMynbl 11 TTomaiei, cooopaxxeHus
noI00ust
[ToBTopeHwue: TIoNMa M MHOTOYTOJILHHKOB,

26 (dbopMynbl 11 TTomaei, cooopaxeHus
noxoous

27 [ToBTOpeHwue: mIomaTu MHOTOYTOJILHUKOB,




(hopMyITBI TS TUTOIIA/ICH, COOOpaKCHUS
nmogo0us

IInomanu cedeHuit MHOT'OTPaHHUKOB!

28 IUIOIIAAN IIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXxeHus: ToA00us
[Inomaau ceyeHN MHOTOTPaHHHUKOB!

29 IUIOIIAAN IIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaskeHus TTOHO0MS

30 KonTponbHas pabora "[loBTOpenue:
MHOTOTPaHHUKH, CEUEHUSI MHOTOT'PaHHUKOB"

31 O61BEM Tena. O0beM MPSIMOYTOIBHOTO
napanjenenumnena

39 3amaun 00 yIBOEHUH Ky0a, 0 KBaIpaType
Ky0a; 0 TPUCEKIHHU yTiia
CrepeoMeTpuiecKue 3a/1a4u, CBI3aHHbIE C

33 00BEMOM TIPSIMOYTOIILHOTO
napanenenumnena
[Ipuknanxble 3a1a4u, CBI3aHHBIE C

34 BBIYHCIIEHHEM 00BEMa MPSIMOYTOJIEHOTO
napaijenenumnena

35 O0BEM TIPSAMOi TPU3MBI

36 CrepeoMeTpuiecKue 3aauu, CBI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IPSIMOM MPU3MBL

37 [Ipuknanuble 3a1a4u, CBSI3aHHBIE C 00BEMOM
HpsAMOM NPU3MBI
Brruncnenrne 00bEMOB TEN € TOMOIIBIO

38 ornpenenéHHoro naterpana. Oobpém
HAaKJIOHHOM MPU3MBI

39 Brruucnenne 00bEMOB TeI C TOMOIIBIO

onpenenéHroro uarerpana. OonEM




nUupaMuabl

dopmyna 06bEMa mupamupl. OTHOLICHHE

40
00BEMOB MUPaMUJL C OOIIMM YTIIOM

a1 dopmyna 06bEma mupamupl. OTHOLICHHE
00BEMOB TTUPAMU]] ¢ OOIINM yTIIOM

42 CrepeoMeTpuiecKue 3a1a4u, CBI3aHHbBIE C
00bEMaMK HAKIIOHHOM MTPU3MBI

43 CrepeomeTprdeckue 3a/1aui, CBI3aHHBIE C
00BEMaMH TUPAMUTIBI
[puxmamasre 3agauun o Teme "OOBEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
MPU3MBI

45 [puknamasie 3a1auu 10 Teme "O0BEMBI
Ten", CBI3aHHBIC C 00BEMOM NMUPAMHU/TBI

46 [Ipumenenne 00pEMOB. Brruncienue
PacCTOSHUS 10 MIIOCKOCTH

47 Konrtponbnas padora "O0béEM
MHOTOT'paHHHKA"
Hunuaapuyeckast MOBEPXHOCTb,

48 o0Opa3yroiue MITHHAPHIESCKOH
MOBEPXHOCTH

49 Hununaap. [Ipsamoii KpyroBoi HUIUHID.
Inomaas NOBEPXHOCTH IMIIUHAPA

50 Konnueckast moBepXHOCTh, 00pa3yroIne
KOHH4eCKOM noBepxHocTu. Konyc

51 CeueHue KOHycCa MIOCKOCTbIO,
MapajuIeTbHON TUIOCKOCTH OCHOBAHUSA

59 Y ceu€HHslif KoHyC. M300pakeHne KOHYCOB 1
YCEYEHHBIX KOHYCOB

53 [Tnomanp 60KOBOM MOBEPXHOCTH U TOITHOM




54

IMOBCPXHOCTHU KOHYCaA

[Tnomanp 60KOBOM MOBEPXHOCTH U TOTHOM
MIOBEPXHOCTH KOHYyCa

55

CrepeoMeTpuuecKkue 3a1aun Ha
JI0Ka3aTeNIbCTBO U BBEIYUCIICHHE,
MOCTPOCHUEM CEUCHHUH ITUITHH/IPA, KOHYCa

56

57

CrepeomeTpuuecKue 3a1aui Ha
JI0Ka3aTeNIbCTBO U BBHIUUCIICHHE,
MOCTPOCHUEM CEUYCHUH ITUITUHIPA, KOHYCa

[IpuknagHbie 3a1a4u, CBSI3aHHBIE C
UATUHAPOM

58

59

60

[IpuxknagHbie 3aa4u, CBA3aHHBIE C
IIJITHHAPOM

Cdepa u map

[Tepeceuenne chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsbl miockocThio. Bua u
n300paxeHue mapa

61

ITepeceuenue cepsl 1 mapa ¢ IIOCKOCTHIO.
Kacanue mapa u cdepsl miockoctsio. Bun u
n300paxeHue mapa

62

Ypasuenue chepsl. [Tnomnans chepol u e
yacTeit

63

Cummerpus cdepsl U mapa

64

65

CrepeoMeTpHuUuecKue 3a1a9u Ha
JI0Ka3aTeNIbCTBO M BBIUUCIICHUE, CBA3aHHbBIC
co chepoii U IapoM, MOCTPOSHUEM UX
CEYEHUH TTOCKOCTHIO

CrepeomeTpuyecKkue 3a1auu Ha

JIOKA3aTeNIbCTBO M BBIUUCIICHUE, CBA3aHHbBIC
co cdepoli 1 IMapoM, MOCTPOCHUEM UX




CEUCHUH IIOCKOCTBIO

[Ipuknamabie 3a7a49u, CBSI3aHHBIE CO Cepoit

66
U IapoM
[ToBTOpEeHME: OKPYKHOCTH Ha MIIOCKOCTH,

67 BBIYHCIICHHUS B OKPYKHOCTH, CTAaHIapPTHBIE
noa00ust

68 Paznuunbie KOMOMHAIIMY TEJ BPAILCHUS 1
MHOTOTPaHHUKOB

69 3anmaun o Teme "Tena u MOBEpXHOCTH
BpauieHus"

70 3anmaun o Teme "Tena u MOBEPXHOCTH
BpaieHus"

7 KonTposnbHas pabora "Tena u moBepXHOCTH
BpauieHus"

79 O0béM mmmHApa. Teopema 06 00bEME
MPSIMOTO IUIINHJIPA

73 Brruncnenne 00bEMOB TEIN € TIOMOIIBIO
onpenenéHroro narerpaina. O0nEM KoHyca

74 [Tomaayu OOKOBOM U TOIHOM MOBEPXHOCTH
KOHyca

75 CrepeoMeTpuiecKue 3aauu, CBI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIMIIMH/PA, KOHYCa

76 [pukmnagusie 3a1aun 10 Teme "O0BEMBI U
IJIOTA TN TIOBEPXHOCTEH Tem"
O061BEM mapa u maposoro cekropa. Teopema
00 00béme mapa. [lnomans chepsr.

77 CrepeomeTprdecKue 3a/1a4n, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB I111apa, MapoBOTro
CerMEHTa H [IaPOBOTO CEKTOpPa

78 [pukmnagasie 3agaun o Teme "OOBEMBI




Ten", CBI3aHHBIC C 00BEMOM IIapa u
ionianeo chepbl. COOTHOIICHUS MEXKTY
IIOMIAIIMA TIOBEPXHOCTEH M 00bEMaMu
MOJ00OHBIX TENI

79

80

[TomoOHbIE Tena B MPOCTPAHCTRBE.
N3menenne o0bEMa Ipu MOI00HH.
CrepeoMeTpuiecKue 3a1auu, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB T U IUIOLIa e
MIOBEPXHOCTEH

KonTponbras pabora "[Inomann
MMOBEPXHOCTH M 00BEMBI KPYTIIBIX T

81

82

83

84

JBwkenus npoctpancTBa. OToOpaKeHusI.
JBmkeHns u paBeHCTBO ¢uryp. Obmue
CBOICTBa ABUKCHUI

Buabl aABmkeHU: napauieabHbIM IepeHoc,
LEHTPaJIbHast CHMMETPUS, 3epKaJIbHAs
CUMMETPHS, IOBOPOT BOKPYT MIPSMON
[IpeodpazoBanus nonoous. [Ipsimast u chepa
Diinepa

I'eomeTpuyeckue 3a1aun Ha IPUMEHEHHE
JBYKEHUS

85

86

87

KontponbsHas pabora "BekTops! B
npocTpaHcTBe"

O6o0matoniee nosropenue 11 noHsTHH 1
MeToJ10B Kypca reomerpun 10—11 kmaccos,
cucremaruzanus 3Hanui: "[lapannensHocTh
NPSMBIX M TUIOCKOCTEH B MpocTpaHCcTBe"

O6o0matoniee nosropenue 11 noHsTHH 1
MeToA0B Kypca reomerpun 10—11 kiraccos,
CHCTEMaTH3alus 3HaHWil: "BekTopsl B
npoctpancTae”




88

O6o0matomiee nosropenue 11 noHsTHH U
MeToJI0B Kypca reomerpun 10—-11 knaccos,
CHUCTEeMaTH3alus 3HaHuit: "BekTophl B
npoctpaHcTae"

89

O6o0matomiee nosropenue 11 noHsATHH H
MeTo10B Kypca reomerpun 10—11 kmaccos,
cucreMarusanus 3Hauuii: "Oopem
MHOTOTpaHHHKa"

90

O6o06maromee nosropenre 11 nousTHi U
MeToA0B Kypca reomerpun 10—11 kiaccos,
cucreMarusanus 3Hauuii: "Oopem
MHOT'OIpaHHHKA"

91

92

93
94

95

Ob6o06maromiee moBToperne 11 moHsATHIA 1
MeToA0B Kypca reomerpun 10—11 kiaccos,
cucreMaTu3anus 3Hanuii: "[lnomamu
MOBEPXHOCTH U 00BEMBI KPYTJIbIX T

O6o06maromiee moBroperne 11 moHsATHIA 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anug 3Hanuii: "[lnomamu
MTOBEPXHOCTH B OOBEMBI KPYTIIBIX Ten"
WroroBast koHTpOIbHAS paboTa

HroroBas koHTpOIbHAS paboTa
[ToBTOpeHme, 0000IICHNE U CUCTEMATH3AIIHS
3HAHWMN

96

97

Hcropwust pa3BUTHS CTEPEOMETPHH KaK HAYKH
U €€ poJib B Pa3BUTHU COBPEMEHHBIX

HWHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHMA
Ucrtopust pa3BUTHS CTEPEOMETPUM KaK HAYKU

1 e€ poJb B Pa3BUTHU COBPEMEHHBIX
WHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

98

I/ICTOpI/ISI Pa3sBUTHUA CTCPCOMCTPUN KAK HAYKHU




ueé POJIb B pa3BUTHU COBPEMCHHBIX
HWHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

99

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU
1 e€ poJb B Pa3BUTHU COBPEMEHHBIX
WHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

100

101

102

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU
1 e€ poJb B Pa3BUTHU COBPEMEHHBIX
WHXCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT A

Hcropus pazButus crepeoMeTpun Kak HAyKU
U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX 1 KOMIBIOTEPHBIX TEXHOJIOTHIA
Hcropus pazButus crepeoMeTpun Kak HAyKU
U €€ poJib B Pa3BUTUU COBPEMEHHBIX
HWHXXEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHIA

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

102




YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

MaremaTrka: anreOpa ¥ Hayajia MaTeMaTU4ecKoro aHanusa, reometpus. I'eomerpus, 10-11
knaccel/ Atanacsia JI.C., Byry3os B.®., Kangomnes C.b. u npyrue, AkunoHepHoe o0IIecTBO
«M3narenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJA
I'eomerpusa. [loypounsie paszpabotku. 10—11 kimaccer: yue6. mocobme g obOmeoOpas3oBar.
opranmzamuii / C. M. Caaksin, B. ®@. Byty30B. — M.: [IpocBemenue

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

Poccwuiickas anekrponHas mkoia https://resh.edu.ru/subject/17/10/

Poccuiickas anexTponHas 1mkosa https://resh.edu.ru/subject/17/11/
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