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HOACHUTEJIBHAA 3AIIMCKA

l'eomerpust sBAsieTcss oAHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpEIHEro oOIIero
o0pa3oBaHUs, TaK Kak 00eCIeYrBaeT BOSMOKHOCTh U3yUEHUS AUCIHUILTUH €CTECTBEHHO-HAYIHON
HAIpPaBJIEHHOCTH M MPEAMETOB T'yMaHUTAapHOro Hukia. [ockoibKy JOrMueckoe MbIILICHUE,
dbopMupyeMoe TpU H3yYEHUH OOYYAIOIIMMHUCA TOHSATUHHBIX OCHOB T'€OMETPUH, TpHU
JIOKA3aTeJIbCTBE TEOPEM M IOCTPOCHHUM IEMOYKH JIOTHYECKHX YTBEPKICHUU TNpPU pPEIICHUN
reOMETPUYECKUX 3a/lay, yYMEHHE BBIIBUTAaThb M OINPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCTIONIL3YIOTCSL TIPHU PEIICHUH 3a]a4 €CTECTBEHHO-HAYYHOTO IHMKJIA, B YACTHOCTH (PU3UYECKUX
3aad.

Lenb ocBoeHust mporpamMmbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJIEHHOM ypOBHE —
pa3BUTHE WHIMBHIYAJbHBIX CIIOCOOHOCTEH OOYYalOUIMXCS MpPU M3YYEHHH TE€OMETPHUH, Kak
COCTaBJISIONMIEH MpeaMeTHON obmactu «Marematnka W MH(pOpMATHKa» dYepe3 oOecredeHue
BO3MOXXHOCTH TPHOOPETEHUs W HUCIOJIb30BaHUS Ooyiee TITyOOKHUX T€OMETPUYECKUX 3HAHUU H
JNEUCTBHUH, CHEIM(PUIHBIX T€OMETPUH, ¥ HEOOXOIUMBIX JUIsl YCIIENTHOTO MPOPECCHOHATHHOTO
o0pa30BaHus, CBSI3aHHOTO C UCIIOJIb30BaHUEM MAaTEMAaTUKU.

[TpuoputeTHBIMU 3aja4aMH Kypca T€OMETPUH Ha YriyOJIEHHOM YpPOBHE, paCUIMPSIOIIUMU
1 YCUJIMBAIOIIHUMHU KYpPC 0a30BoOro0 YPOBHA, ABJISAKOTCA:

pacHIMpeHue MpPEJCTaBICHUS O TEeOMETPUU KaK dYacTH MHPOBOW KYJIbTYpbl U
(hopMUpOBaHNE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIM MHUPOM;

(dbopMHupOBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (HUrypax KaK O BaKHEHIINX
MaTEMaTHYECKHX MOJEINAX, TO3BOJSIONIMX OMUCHIBATH M HM3y4aTh pa3Hble SBJICHUS
OKpY’KaloIIero MHpa, 3HaHHE MOHATHHHOTO amnmapara mo paszaeny «CrepeoMeTpus» yueOHOro
Kypca TeOMETPHH;

(hopMupoBaHHe YMEHHs BJIaJIeTh OCHOBHBIMH MOHSATUSMHU O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOMCTBAMM, 3HAHUE TE€OpeM, POpMYyJd U yYMEHHE UX IPUMEHSTh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI M HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUs 3a1a4;

(dopMupoBaHHE YMEHHS pAcCIO3HABAaTh Ha 4YepTexax, MOJENSAX M B peaJbHOM MHUPE
MHOTOTPAaHHUKH ¥ TeJIa BPALICHUsI, KOHCTPYHUPOBATH T€OMETPUICCKUE MOJICIIH;

(dhopmupoBanue MOHUMAaHHUS BO3MOKHOCTH aKCHOMaTHYECKOT0 MOCTPOEHUS
MaTeMaTHYeCKUX Teopui, (HOpMHUpOBaHHE MOHUMAHUS POJIM AKCMOMATHUKH TPU TPOBEICHUH
pacCyXIEHHUI;

(¢bopMupoBaHHE YMEHHs BIaJeTh METOJAaMHU JOKAa3aTeNbCTB U AITOPUTMOB pEIICHUS,
YMCHUA HUX MNPUMCHATH, MPOBOAWUTHL AOKA3ATCIBHBIC PACCYKACHUA B XOAC PCIICHUA
CTEpEOMETPUYECKUX 3aJad M 33Jad C [PaKTHYECKUM CoJiepkaHueM, (HopMHUpOBaHUE
MPEeICTaBICHUsI O HEOOXOAMMOCTH JOKa3aTeNbCTB TpU OOOCHOBAHMUM MaTeMAaTUYECKUX
YTBEPKICHUM U POJIM AKCHOMATUKH B IIPOBECHUN JENYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEUIEKTYAJIbHBIX U TBOPYECKUX CHOCOOHOCTEH
oOyuaromuxcsi, IMMO3HABATEIbHOW AKTUBHOCTH, HCCIEAOBATEIbCKAX YMEHHUH, KPUTHYHOCTHU
MBIIIJICHUS, MHTCPECA K U3YUCHUIO TCOMCTPUH;

¢opmupoBanue (GYHKIIMOHATBHOW TIPaMOTHOCTH, PEJIEBAHTHONH T'€OMETPUH: YMEHHS
pacrio3HaBaTh IMPOABJICHUA TCOMCTPUUYCCKUX HOHHTHﬁ, O6’b€KTOB )51 3aKOHOMepHOCTeI71 B
peaNbHbIX KU3HEHHBIX CUTYallUAX U MPH U3YUYEHUU JPYTHX y4eOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, MOJEIMpPOBAHUS pPEaNbHBIX CHUTYallud, HCCIEIOBAHUSL
IIOCTPOEHHBIX MOJEJIEH, HHTEPIIPETALUN TIOJYYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMHU COZIEpP)KAaTENBHBIMU JIMHUSIMH ydeOHoro kypca «[eomerpus» B 10-11
Kjaccax sBsitoTcA: «lIpsMble M IUIOCKOCTM B IpOCTpaHCTBE», «MHororpanHuku», «Tena
BpalleHHs», «BEKTOPBI M KOOPAMHATHI B IPOCTPAHCTBEY, «JIBH)KEHUS B IPOCTPAHCTBEY.

CdhopmynupoBannoe Bo @I'OC COO TpeboBaHME «yMETh ONEPUPOBATH MOHSATHIMI,
pelIeBaHTHBIMM T€OMETPHH Ha YriyOn€HHOM ypoBHE 00ydeHust B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJIEp)KaTEIbHBIM JIMHUSAM Y4e0OHOro Kypca, a (opMuUpOBaHHE JIOTHYECKHX YMEHUIH
pacmpesensieTcss He TOJNBKO TIO COIEpKaTeNbHBIM JIMHUSM, HO H 10 TOJaM OOyYCHHSI.
Conepxxanue 00pa3oBaHHUS, COOTBETCTBYIOILEE IPEAMETHBIM  pe3ylbTaTaM  OCBOCHMS
denepanbHOil paboyeil MporpaMMbl, pacipeeNéHHbIM 0 TroJjaM 00y4eHUs, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHHIMIHAIBHBIM BOMpPOCaM OOydaronmecs
o0palanuch HEOJHOKPATHO. OTO TMO3BOJIIET OPraHU30BaTh OBJIAJCHUE T'€OMETPHUECKUMHU
MOHATUSIMH M HaBBIKAMHU TIOCJIEJIOBATEIIFHO W TIOCTYMATENbHO, C COOJIOJCHHWEM TPHHIUIA
IIPEEMCTBEHHOCTH, a HOBbI€ 3HAHMA BKJIIOYAaTh B OOIIyI0 CHUCTEMY T'€OMETPUYECKHX
NPEICTABICHUH 00YyYaIOUINXCs, pacIupsist U yriyomss e€, o0pa3yst IpOoYHble MHOKECTBEHHBIE
CBSI3H.

Ilepexon Kk U3y4EHHUIO FEOMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISET:

co3nath ycnoBus ans aupdepeHnuanud  OO0y4deHHs, IMOCTPOCHUS WHIMBHIYaJTbHBIX
00pa30BaTEeNbHBIX  MPOTPaMM, OOECIEUNUTh  YIITYOJNEHHOE W3YYeHHE TEeOMETPUH  Kak
cocTaBsoLIeH yueOHOro npeamera «MaremaTukay;

HOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKCHHUIO U3YyYCHHS MAaTEeMaTHKU ¢ Y4€TOM BbIOOpa
Oynymel mpodeccun, odecrneunBas MPEEMCTBEHHOCTh MEXKIYy OOMKUM M TPodecCHOHATHHBIM
o0pa3oBaHHEM.

Ha wu3yuenmne yueOHOro kypca «l'eomerpusi» Ha yriayOonEéHHOM ypoBHE oTBoguTcs 204
yaca: B 10 kimacce — 102 yaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZeo).



COAEPKAHUE OBYUEHUA

10 KJIACC

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIEC MOHATHUS cTepeoMeTpur. Touka, npsmasi, IIOCKOCTh, TPOCTPAHCTBO. [ToHsTHE
00 aKCMOMaTHYECKOM IOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIECACTBHS U3 HUX.

B3auMHO€E pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKaroIuUecs, apajuieIbHble U
cKpemuBaromuecs npsamseie. [Ipusnakn ckpenBaronyxcs npsameix. [lapamiensHOCTs NPAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: IapajUICIbHBIE MPAMBIE B IIPOCTPAHCTBE, MAPAIUICIBHOCTD TPEX
IPSAMBIX, IAPAJUICIBHOCTh MNPAMOM M IIOCKOCTH. [lapamiensHOe W LEHTpaJbHOE
IPOEKTHPOBaHUE, n300paxkeHue ¢uryp. OCHOBHbIE CBOWCTBA MapauIEIbHOIO MPOSKTUPOBAHMUS.
N300pakenne ¢puryp B mapajienbHON MPOEKUUH. YTIIbI C COHANIPABICHHBIMH CTOPOHAMH, YTOJ
MEXAY NIPAMBIMU B IIPOCTpaHCTBE. [lapaienbHOCTh IUIOCKOCTEW: NMapalleNbHbIE IUIOCKOCTH,
CBOICTBA NapaiesIbHbIX MIockocTel. [IpocTelinme npocTpaHCTBEHHBIE (PUTYPBI HA TIOCKOCTH:
TeTpa’Ap, NapajuleIeuIe], IOCTPOCHUE CEYCHU .

[leprieHUKYJIAPDHOCTE NPAMOM M IUIOCKOCTH: IEPIECHIUKYJSIpDHBIE IpSAMBIE B
[IPOCTPAHCTBE, IIpsMbIE NApPAJICIbHBIE U MEPHCHAMKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIIIPHOCTH MNPAMOM M IUIOCKOCTH, TEOpeMa O TMPSIMOM INEPIEeHAMKYJIIPHON
II0CKOCTH. OpTOroHajabHOE NPOEKTUpOBaHKE. llepneHauKynsap U HaKJIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUsS (PUTYphI HA TIIOCKOCTb.
[lepnenauKyIsIpHOCTD IJIIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH ABYX IIOCKOCTE. Teopema
0 TPEX NEPIECHIUKYIApax.

VYIuIbl B IPOCTPAHCTBE: YIOJl MEXAY IIPSMOM U INIOCKOCTBIO, IBYTPAHHBIN yrOJI, TUHEWHBIN
Yroja JBYI'PaHHOIO yria. TpEXTrpaHHbII M MHOrOrpaHsHsle yribl. CBONCTBA IUIOCKHX YIJIOB
MHOrorpaHsoro yria. CBONCTBa IJIOCKMX M JIBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXIPAHHOIO YIJIA.

MHOrorpaHHUKH

Bunbl MHOrorpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrompHas mnpusma,
npsiMasi M HakJOHHAs NpU3Mbl, OOKOBas M TOJHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenunern,
IPSIMOYTOJIBHBIN Iapajulejienunes; U ero cBoiicTBa. Kparuailimme myTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oitnepa. IIpoctpanctBenHnas teopema Iludaropa. IMupammpma: n-
yrojipHasi NUpaMu/ia, paBUiIbHAs U yced€HHas nupaMusl. CBoiicTBa péGep 1 OOKOBBIX IpaHen
IIpaBWIBHON nupaMuibl. [IpaBuibHBIE MHOIOIDAaHHMKM: NpaBUJIbHAs INPU3Ma WM INpPaBUIIbHAsS
MUpaMyu/Ia, IPaBUIIbHAS TPEYTOJIbHAS MMPaMUAa U MPaBUWIBHBINA TeTpalap, kyo. IlpeacraBnenue
0 IIPaBWJIBHBIX MHOTOI'PaHHUKAX: OKTadAP, NOACKAdAP U UKOCAAP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, 1uaroHanu, yrisl. [Inomans 60koBoi
IIOBEPXHOCTH U IIOJIHOM IOBEPXHOCTH IPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHMI, TeopemMa o
OOKOBOM TOBEPXHOCTH MPsAMOM mpu3Mbl. Ilnomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH
[IPaBUJILHOM MUPAMU/IBL, TEOPEMA O IUIOLIAAN YCEYEHHOU IMPAMMUIBI.

CumMeTpusi B MPOCTPAHCTBE. DJIEMEHThl CHUMMETPHM NPABUIBHBIX MHOTOTPaHHHUKOB.
CuMMeTpusi B TNpaBUIBHOM MHOTOIDAaHHUKE: CHUMMETpHUS IapajulelieuIesa, CUMMETpPUs
IIPaBUJIBHBIX IIPU3M, CHMMETPHUS IPABWIBHON TUPAMUJBIL.

BexkTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[lonsTHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJICHHBIE M IPOTHUBOIIOJIOKHO HAIPABICHHBIE BEKTOpBI. PaBEeHCTBO
BEKTOPOB. [IeHCTBUS ¢ BEKTOpaMU: CII0)KCHHE U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKUX



BEKTOPOB, YMHOK€HHME BekTopa Ha uwucio. CBoiicTBa cioxeHUs BekTopoB. CBoiicTBa
YMHOXEHHS BEKTOpa Ha 4yucio. llonsatue xkomiutanapusle BeKTOphl. [Ipu3Hak koMIuIaHapHOCTH
Tp€Xx BekTOpoB. [IpaBuio napamenenunena. Teopema O pas3loKEHUUM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaMm. IIpsaMoyrosibHass cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. CBs3p MeXAy KOOpAMHATaMH BEKTOPA M KOOPAMHATAMU TOYEK. YTOII
Mex 1y BekTopamu. CKalsipHOE POU3BECHUE BEKTOPOB.

11 KJIACC

Tesa BpaneHus

[lonsiTus: UMAMHIpPUYECKas MOBEPXHOCTb, KOHHWYECKAas IIOBEPXHOCTh, cepuueckas
[IOBEPXHOCTh, OOpasyrolue MoBepxHocTeil. Tena BpalleHus: LMIMHAP, KOHYC, YCEUEHHBIH
KOHYC, cepa, map. BzaumHoe pacnonoxeHnue chepbl U INIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300paxkeHue Te BpalleHus Ha INIOCKOCTH. Pa3BépTka muimuHpa u konyca. CummeTpust
cdepsl U mapa.

O6béM. OcHoBHble cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napasuienenunena u cieactsus u3 He€. OOBEM NpsMON M HAKIOHHOW HPU3MBI, LMJIMHAPA,
nupaMuibl 1 Konyca. O0BEM mapa U apoBOro CErMeHTa.

KomOunamuu ten BpamieHus W MHOrorpaHHukoB. [Ipusma, BhnucaHHas B IMJIMHAD,
onucaHHas okojio muiuHApa. Ilepecedenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsbl II0cKOCThI0. [IoHATHE MHOTOTpaHHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chepbl, BIUCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPALLEHUS.

[Tnomaaps MOBEPXHOCTH LMIMHApPA, KOHYca, Muomans cepbl u e€ yacreil. [lomobue B
npoctpancTBe. OTHomIeHHME OO0BEMOB, IUIOMIAZCH TOBEPXHOCTEH MOMOOHBIX  QuTyp.
IIpeoOpa3oBanue nomodusa, romoreTus. PemeHue 3agay Ha IUIOCKOCTH € HCIIOJIb30BaHUEM
CTEPEOMETPUUIECKUX METOJIOB.

[loctpoenne cedyeHuid MHOIOTPAHHMKOB M Tl BpAlllEHUS: CEYEHUs IWIMHIpA
(mapayuleTbHO M TNEPHEeHIUKYISIPHO OCH), CEYeHHMs KOHyca (IapajuleibHble OCHOBAHUIO U
MIPOXOJSLINE UYEPE3 BEPILIMHY), CEUEHUS Illapa, METOJAbl MOCTPOEHUSI CEUYEHUN: METOJ CIIEJOB,
METO]l BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTBe. Onepanuu HajJ BEKTOpamMH. BEeKTOpHOE yMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXCEHHMA. [IpsMoyronpHas cuctemMa KOOpPIMHAT B IPOCTPAHCTBE.
Koopaunatsl Bekropa. Pa3noxenue Bekropa nmo 6aszucy. KoopanHaTHO-BEKTOPHBIH METOA MpHU
pELIeHNH TeOMETPUYECKUX 3a/1a4.

/[BUKeHUs1 B IPOCTPAaHCTBe

IBwxkenust npoctpancTBa. OrtoOpakeHus. J[Bwkenus u paseHcTBO Quryp. OOmme
CBOMCTBA JABWXCHUN. Bubl JBWXKEHMI: NapajuleNIbHBIA IIEPEHOC, LEHTpalbHAasi CHUMMETpHS,
3epKajlbHasi CUMMETpPHs, TOBOPOT BOKpYT mpsiMoii. IlpeoGpa3oBanus nonobus. Ilpsmas u chepa
Diinepa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasknaHckoe BOCIIMTAHME:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3MLIMU  OOydaromerocs Kak akTHMBHOTO U
OTBETCTBEHHOI'0 4JI€HAa POCCHUHCKOro OOILIECTBAa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, MpPOLEnyp TIpa)xIaHCKOro oOIecTBa
(BBIOOpHBI, OMPOCHI U APYroe), YMEHHE B3aHUMOJECHCTBOBATH C COLMUAIbHBIMU MHCTUTYTaMU B
COOTBETCTBHUHM € UX (QYHKLHUSAMHU U HA3HAUCHUEM;

2) NIaTpHOTHYEeCKOe BOCTIUTAHNE:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakIaHCKOM MIAEHTUYHOCTHU, YBAXKEHHS K MPOLUIOMY U
HACTOAIEMY POCCUICKONM MaT€MAaTHKH, LICHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCHUICKUX
MAaT€MAaTUKOB U POCCHMCKOM MaTEMaTUYECKOM IIKOJIBI, MCIOJb30BAHUE ITUX JOCTHXKCHUM B
APYruxX HayKax, TEXHOJOTHX, chepax IKOHOMUKH;

3) IyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

OCO3HAHME  JIyXOBHBIX  LEHHOCTEH  pPOCCHICKOro  Hapoaa, c(HOPMHUPOBAHHOCTH
HPABCTBCHHOI'O CO3HAHUS, STUYECKOTO MOBEACHMS, CBI3aHHOIO C MPAKTUYECKUM ITPUMEHEHHEM
JOCTHKEHUM HAyKH U JAESITEIBHOCTHIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETHMYECKOE  OTHOLIEHHME K  MHpYy, BKIIOYas  OCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELIEHUH, pacCyXIE€HUH, BOCIPUUMYHMBOCTH K
MaTEeMaTHYECKUM aclleKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA;

5) ¢pusnyeckoe BocnuTaHHE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTHUECKHUE 3HAHUSI B HHTEPECax 37J0POBOIO
n Oe3omacHoro oOpas3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEXKUM 3aHATUI M OTABIXA, PEryisipHas PU3NUecKas aKTUBHOCTH),
(bu3nvecKoe COBEPIICHCTBOBAHUE MPH 3aHATHIX CIIOPTUBHO-03/10POBUTEIBHON J€ATENbHOCTBIO;

6) Tpy/10BO€ BOCTIMTAHHE:

TOTOBHOCTH K TPYAY, OCO3HaHHE LIEHHOCTU TPYIOJIIOOUS, HHTEPEC K Pa3InYHbIM chepam
po¢eCCHOHAIBHON JIEATEbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON M €€ MPUIIOKEHUSIMH, YMEHHE
COBEpIIATh OCO3HAaHHBIA BBHIOOP Oyaymield mnpodeccun U PeaTu30BbIBATH COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaT€MaTH4YECKOMY OOpa3OBaHUIO H
caM000pa30BaHUIO Ha MPOTSKEHUN BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B PELICHUU
MIPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HalpaBIE€HHOCTH;

7) 3KOJIOTHYECKOe BOCTIHTAHUE:

Cc(OPMHUPOBAHHOCTb 3KOJOIMYECKOW KYyJIbTYpbl, IOHMMAaHUE BIMSIHHUA COLIMAIBHO-
SKOHOMHYECKHX IPOLIECCOB HA COCTOSHUE MPUPOAHOW M COLHAIBHOM Cpeabl, OCO3HAHUE
r00anbHOTO  XapakTepa  JKOJOIMYECKUX  IpoOsieM, OpHEHTaluss Ha  IpUMEHEHHE
MaTeMaTU4YeCKUX 3HAHWW JUIS pelleHus 3a7ad B 00JacTH OKPYKaloIlel cpelibl, MIIaHUPOBAaHHUE
MIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUH ISl OKPY>KatoIlEel Cpeibl;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKU M OOLECTBEHHOW MPAaKTHKH, NOHMMaHHWE MAaTeMaTUYeCKON Hayku Kak cepsl
YeJIOBEYECKOU JEATEIBHOCTH, ITAlOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHs LIMBHIN3ALIUY,



OBJIAJICHUE SA3BIKOM MAaTEMAaTUKH U MaTEMAaTHYECKOW KyJIbTYpOU KaK CpeICTBOM IIO3HAHUS MHUPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U
B IpyILIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3zoBble JiornyecKkue 1efcTBUSA:

BBISIBJISITH M XapaKTEpPU30BaTh CYLIECTBEHHbIE INPU3HAKM MaTEeMAaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXAY NOHATUAMH, (OPMYIUPOBATh ONPEIACICHHUS TOHSTH,
yCTaHABIIMBATh CYUIECTBEHHBIH NpPU3HAK KIACCU(PUKAIIMM, OCHOBaHHMA JUIsI OO0OOIIEHUS U
CpPaBHEHMSI, KPUTEPUU ITPOBOANMOIO aHAIIN3A;

BOCTIpUHUMATh, (OPMYIHUPOBATh M MPEoOpa3OBBIBATH CYXKICHUA: YTBEPAUTEIbHBIC H
OTpHLIATENIbHBIC, €TUHIYHBIC, YACTHBIEC U 00INE, YCIOBHBIE;

BBISIBJISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTHBOpeuMsi B (akTax,
JTaHHBIX, HAOMIONEHUSIX ©  YTBEPXKICHHUSAX, TpearaTb KPUTEPUU IS BBISBICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEYUHIA;

JieJaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M WHIYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITENIbHO J0Ka3aTeIbCTBA MaTEMaTHUECKUX YTBEP)KIEHUHN (IpsMble U
OT TPOTHUBHOTO), BBICTpaMBaTh ApPryMEHTAIUIO, MPUBOAWTH MPUMEPHl W KOHTPIPHUMEPHI,
00OCHOBBIBAaTh COOCTBEHHBIE CYXKACHHUS U BHIBOJIBI;

BbIOMpaTh croco0 pemeHus y4eOHOH 3adaud (CpaBHHMBAaTh HECKOJIBKO BapHAaHTOB
pelieHus, BbIOMpaTh Haubonee MOAXOAAIMH C Y4ETOM CaMOCTOATEIBHO BBIACIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCKue 1eCTBUSA:

UCTIOJIB30BaTh BOTPOCHI KaK UCCIIEI0BATEIbCKIUI MHCTPYMEHT TO3HAHUS, (POPMYIUPOBATH
BONPOCHL, (DUKCHpYIOIIME MPOTUBOpEUYUE, MNpoOJieMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(opMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO IO3UIINIO, MHEHHE;

IPOBOJIUTH  CAMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIIEJOBaHHE 11O
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro OOBEeKTa, SBIICHHUS, MPOIEcca, BBIIBICHUIO
3aBHCUMOCTEH MEXly 00BEKTaMH, SIBICHUSIMH, TIPOLIECCAMH;

CaMOCTOSITENIbHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJbTaTaM MpPOBEAEHHOIO
HaAOJII0/IEHNs], UCCIIEI0BAHNS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX Pe3yJIbTaTOB, BHIBOJAOB U
000011IEHHI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, a TAKXKE BBIJBUIaTh IIPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanueii:

BBISIBIISITH Ae(UIUTHI UH(DOpPMALMK, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETAa Ha BOIPOC U JJIs
pelIeHns 3a1a4H;

BBIOMpAaTh MHPOPMALMIO W3 HMCTOYHUKOB PA3UYHBIX THIIOB, aHAIU3UPOBATh,
CUCTEeMAaTU3UpPOBaTh W HHTEPIPETUPOBATH HMH(POpPMAIMIO pPA3IMYHBIX BHIOB H  GopM
IIPEICTABICHUS;

CTPYKTYpUpOBaTh  HMH(pOpMALUIO, MPEACTaBIsATh €€ B  pa3auuHbIX  (¢opMax,
WTIOCTPUPOBATH TpadUUeCcKy;



OLICHMBATh HAJIEKHOCTh HH(GOPMALMM IO CAMOCTOSITENIbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe NeiCTBUS

OO1enue:

BOCTIIPUHUMATh U (POPMYITUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMU U IICNISIMU
06HI€HI/ISI, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOHO TO‘IKy 3peHI/I$I B yCTHI)IX U IIMCBMCHHBIX
TEeKCTax, JlaBaTh IOSCHEHUS IO XOJy pEIIeHUs 3aJayd, KOMMEHTHUPOBATh IOJIYYECHHBII
pe3ynbTart;

B X0Jie OOCYXKIEHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, TIPOOIEMBI,
periaeMoi 3a7a4yu, BBICKA3bIBaTh WJICH, HAIlCJCHHBIC HAa TOMCK PEIICHHS, COMOCTABIATH CBOH
CY)K,ZICHI/ISI C C}OKI[GHI/I?IMI/I I[pyrnx y‘IaCTHI/IKOB aualiora, O6Hapy}KI/IBaTI) pa3JII/I‘~II/Ie U CXOICTBO
TTO3UIINHA, B KOPPEKTHOH hopme PopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

HpeI[CTaBHHTI: pe3y.]IbTaTLI peH_IeHI/ISI 3aJa4i, 3KCHepI/IMeHTa, HUCCICOOBaHUA, HpOCKTa,
CaMOCTOSITEJIbHO BbIOMpATh (QopMaT BBICTYIUIEHUS C Y4€TOM 3a/Jay [pe3eHTAluud U
0COOCHHOCTEH ayJTUTOPHH.

PeryasiTuBHbIe YHHBepcaJdbHbIe YUeOHbIE elcTBHA

Camoopranu3anus:

COCTaBJIATH ITUIaH, allTOPUTM pEIICHUsS 3a/Ja4d, BHIOMPATh CIOCO0 pEemIeHUs ¢ y4ETOM
UMEIOIINXCS. PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PEUICHUH C y4€TOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJIEKT:

BJIaJIETh HaBBIKAMU MTO3HABATEIbHON peduIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
W MBICIUTENBHBIX TPOIIECCOB, WX PE3YNbTaTOB, BJIAlETh CIIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOLIecca U pe3ybTaTa pelIeHns] MaTeMaTHUECKON 3aj1auu;

NpeBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPU PEIICHUH 3a/Ja4yd, BHOCHTH
KOPPEKTHBBI B AEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAHIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJabTaTa 1M W YCIOBUSAM, OOBSCHATH MPUYHMHBI
JOCTIDKEHUS] WIN HEJIOCTHKEHUs pe3yJIbTaTOB JAEATENbHOCTH, HAXOAWUTh OHIMOKY, JaBaTh
OLIEHKY IIPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1EATEIBHOCTD:

IOHUMAaTh U MCIIOJIb30BaTh NMPEUMYILECTBA KOMAHIHOW U MHAMBUIYaIbHOH paOOTHI IpU
pemieHNMH y4eOHBIX 3ajJay, MPUHUMATh LEJNb COBMECTHOH JEATENBbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOThI, pacnpenessiTh BHIBI padoT, JTOrOBapHBaAThHCS, OOCYKIATh
npoliecc U pe3yabTaT paboThl, 00001aTh MHEHUS] HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMIOBBIX (popMax paboTsl (0OCykIeHHsS, 0OOMEH MHEHHMH, «MO3TOBBIC
LITYPMBI» U HHBIE), BBIIOJHATH CBOK 4YacThb pabOThl M KOOPAMHHUPOBATH CBOM JAEHUCTBUS C
JAPYTUMHM 4IEHAaMH KOMAaH/bl, OLIEHMBAaTh KAayeCTBO CBOEro BKJaJa B OOIIMH NPOIYKT IO
KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy 10 kiacca oGyqaromuiicst HAyYUTCS:



CBOOOZHO ONEPHPOBATH OCHOBHBIMH MOHSATHAMHU CTEPEOMETPUH TIPH PEIICHNUH 3a/1a9 U
NPOBEICHUU MaTEMAaTUYECKHX PACCYyXKIICHU,

NPUMEHSITh AKCHOMBI CTEPEOMETPUM W  CIEJACTBUS W3 HHUX TMPH  PEHICHUU
reOMEeTPUYECKHX 3a/1aY;

KJIaCCU(PHUIMPOBATH B3AUMHOE PACIIOJIOKEHUE TPSMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO ONEpUpOBaTh MOHATHSAMHU, CBS3aHHBIMU C YIJIaMU B MPOCTPAHCTBE: MEXKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKIY MPSIMOM 1 TNTIOCKOCTBIO;

CBOOOJIHO OTIEPHPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOT'OT'PaHHUKAMU;

CBOOOZHO pacIrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (ITpHU3Ma, MHUpPaMUIA,
NpSMOYTOJIBHBIN Napajuienenunesn, Kyo);

KJIaccu(UIUPOBaTh MHOTOI'PAaHHHUKH, BBIOMpasi OCHOBAHUS U1 KI1aCCU(DUKALIIH;
CBOOOZHO ONEpPHPOBATH IOHATHSIMHU, CBS3aHHBIMH C CEUYCHHEM MHOTOI'PDAaHHHUKOB
IUIOCKOCTBIO;

BBITIOJTHATH TapaJuIeIbHOE, IIEHTPAIFHOE i OPTOTOHAIBHOE MPOSKTHPOBaHKUE (HUryp Ha
TUIOCKOCTB, BBITIOIHATH H300pakeHUs (PUTYp Ha MIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAHHUKOB PA3JIMUYHBIMU METOJAMH, BBIMOIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEXHW U3 PHCYHKOB IPOCTHIX OOBEMHBIX (HUTYp: BUA CBEpXy, COOKY,
CHH3Y;

BBIUUCIIAITH  IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpuU3Ma, MNHUpaMHa),
reOMETPUYECKUX TeJl C IPUMEHEHNEM (HOpMYIT;

CBOOOJTHO OMEPUPOBATh TOHATHSIMH: CHMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUNIOCKOCTH CHMMETPUU (PUTYPHI;

CBOOOIHO ONEPUPOBATH MOHATHSIMHU, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOpPAWHATAM B
POCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HAJl BEKTOPAMU;

pemiate 3a7a4d Ha JOKa3aTeIbCTBO MAaTeMaTHYEeCKUX OTHOUICHHWH W HaxOXICHHE
FeOMETPUYECKUX  BEJMYMH, MPHUMEHSAS M3BECTHbIE METOJbl IPU  PEIICHUH
MaTeMaTHYECKUX 33]]a4 TIOBBIIIEHHOTO W BEICOKOTO YPOBHSI CJIOKHOCTH;

NPUMEHATH MPOCTEHIINE MPOTrPaMMHBIE CPE/ICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPH PELICHUN CTEPEOMETPUIECKUX 3a/1aY;

u3BJeKaTh,  NpeoOpa3oBbIBAaTH W HMHTEPHPETHPOBATH  MHMOpPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (UTypaxX, TPEACTABICHHYIO Ha dYepTekax |
PHCYHKAX;

NPUMEHATHh TONyYCHHbIE 3HAHMWSA Ha TPAKTHKE: CpPaBHUBATh W  aHAJIM3HPOBATH
peajbHbIE CHTYyallld, IPUMEHATh W3YYCHHBIE MOHATHS B IPOIECCE MOWCKA PELICHUS
MaTeMaTU4eCKu chOpMyTUPOBAHHON MPOOIEMBI, MOJEIUPOBATh PEabHbIE CUTYallUU
Ha S3bIKE TEOMETPHH, WCCIEeNIOBaTh IOCTPOSHHBIE MOJENM C HCIIOJIb30BaHHEM
reOMETPUYECKUX IOHATHH M TEOpeM, ammapara anreOpbl, pemaTh MPaKTHYEeCKUe
3aJ]auu, CBSA3aHHBIEC C HAX0XK/IEHUEM reOMETPHUUECKUX BEIHYHH;

UMETh MPECTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHHM KaK COCTaBHOM
yacTu (pyH/JaMeHTa Pa3BUTHsI TEXHOJIOTHH.

K xonmy 11 knacca oOyJaromuiics HayqIuTCs:

CBOOOJHO OMEpPUPOBATH MOHATHIMH, CBI3aHHBIMU C IIUIMHAPUYECKON, KOHMUYECKON U
chepudeckoil TOBEPXHOCTIMU, OOBSICHITH CIIOCOOBI MTOTyYSHHUS;



OIIEpUPOBATH MOHATUAMHU, CBS3aHHBIMM C TEJIaMU BPAIIEHUS: LMIMHAPOM, KOHYCOM,
cdepoil u mapom;

pacrno3HaBaTh Teja BpaleHus (WINHIP, KOHYC, cepa U map) U 0ObICHATH CIIOCOObI
MOJIy4YEHUs Tell BPaLleHHUS;

KJIaccu(UIUPOBATh B3aUMHOE PACHOIOXKEHNE cPephl U IIIOCKOCTH;

BBIYHUCIISITh BEIUYMHBI DJIEMEHTOB MHOTOTPAaHHHKOB W TEJ BpalleHUs, OOBEMBI H
IUIOINAJM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpAalllEHHs, TEOMETPUUYECKUX TeN C
npuMeHeHueM Gopmyi;

CcBOOOJIHO ONEpUPOBATh MOHITUAMH, CBSI3aHHBIMM C KOMOMHAIUSMM TeJ BpAIIEHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHMCAHHBIA OKOJO CQephl,
cdepa, BIMCaHHasi B MHOTOTPAHHUK WJIU TEJIO BPAIIECHUS;

BBIYHUCIISITH COOTHOLICHUS MEX/Y TUIOIMIAIMH ITOBEPXHOCTEH U 00BbEMaMU MOZOOHBIX
TeI;

n300pakaTh H3ydaeMble (UTYPHI, BBHITOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3
PHCYHKOB MPOCTBIX O0BEMHBIX (pUTyp: BHI CBEpXY, COOKY, CHHU3Y, CTPOUTH CEUCHHS
TEJ BpaIleHHS,

U3BJIEKATbh, UHTEPIPETUPOBATH U npeoOpa3oBbIBaTh  MHGPOPMALUIO 0
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUrypax, MPEACTaBICHHYI0 Ha YepTeXax H
PHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH MIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OTIEpAIX HaJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CUCTEME KOOPIUHAT;

pelmaTb TeOMETpPUYECKHE 3aJayd Ha BBIYMCICHHME YIJIOB MEXAY MpPSIMBIMH MU
IUIOCKOCTSIMH, BBIYUCIIEHHE PACCTOSHUH OT TOYKH A0 IJIOCKOCTH, B IEJIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia TP PEIICHHH;

CBOOOJIHO ONEpUpPOBaTh MOHATHUAMH, CBSI3aHHBIMU C JABIKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBIKCHMIA,

BBINOJIHATh HM300pa)K€HHWsT MHOTOI'PAaHHUKOB M TeJ BpALICHUs NpU MapasieIbHOM
nepeHoce, NeHTPATbHOW CUMMETPHH, 3€PKAIbHOW CUMMETPHH, TP MTOBOPOTE BOKPYT
PSAMOH, MpeoOpa3oBaHuUs MOA00US;

CTPOWTH CEUYEHHS MHOTOIPDAHHHKOB U TEJ BpPAlICHUS: CEUCHHUS  IMIMHApA
(mapasuieIbHO U NEPIIEHAUKYIISIPHO OCH), CEUeHHsI KOHYyca (IapasuiesibHble OCHOBAHHIO
¥ TIPOXO/ISIINE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCTOJIb30BaTh METOJbl IOCTPOCHUS CEUEHMH: METOJ CIJIEI0B, METOJ| BHYTPEHHEIO
MPOEKTHPOBAHUS, METO]I TIEPEHOCA CEKYILEH MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKHE YTBEPKACHNUS;

OPUMEHATh TeOMeTpHuecKkue (aKkThl JUIs PpELIeHUs CTEPEeOMETPHUYECKUX 3ajad,
MPE/IOIarafoiX HECKOJIBKO IIaroB PEUICHHUs, €CIIM YCIOBUS PUMEHEHHUS 3aJJaHbl B
SBHOW U HEIBHOU (opMe;

pemaTh 3aJa4d Ha JO0KA3aTeNbCTBO MAaTEeMAaTUYECKHX OTHOUICHUH W HaXOXJICHUE
reOMETPUYECKUX BEJTUYNH;

IPUMEHSATH IPOrPaMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE CUCTEMBI IIPU
pELICHNH CTEPEOMETPUUECKHX 3a/1aY;

OPUMEHATh IMOJyYCHHblE 3HAHUS Ha MpaKTHUKE: CpaBHUBATh, AaHAJIU3UPOBATh U
OLICHUBATh peabHbIC CUTYAINH, IPUMEHATh N3yUEHHBIE TIOHSATHS, TEOPEMBI, CBOWCTBA



B IIpollecce€ IIOMCKa pEIIeHHs MaTeMaTU4ecKu CcHOPMYIUPOBAHHON MPOOIEMBI,
MOJICIUPOBATh peaJIbHbIE CUTYALlUU HA A3bIKE T€OMETPUHU, MCCIIEI0BATh OCTPOCHHBIE
MOJICJIA C UCHOJB30BAHUEM T'€OMETPHUECKUX MOHATUN W TEopeM, almapara ajareOpsl,
pemaTh MPAaKTUICCKHUE 3a/1a4n, CBA3AHHBIC C HAXOKACHUEM I'COMCTPUUCCKNX BCIIMYNH,
UMEThb MpPEJCTaBICHUs] 00 OCHOBHBIX 3Talax pa3BUTUS F€OMETPUU KaK COCTABHOM
yacTH (pyHAaMEHTa pa3BUTHUS TEXHOJIOTHM.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne o/m KosmvecTBo yacos
Kontp DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB M TeM 0J1b MpakTu L TR pm—— Bunabl, popmbl (uudposBbie)
NPOrpaMMblI Bcero HbIe YyecKHe KOHTPOJISA o0pa3oBaTebHbIe
pado padoThl pecypcsl
ThI

1 BBenenue B crepeomeTpuio 23 1 OmnpeneasiTh IUIOCKOCTh Kak PUTYpPY, B Maremarnueckue | 1.5 cagam EI'D.
KOTOPOH BBITIONHACTCS TUTAHUMETPHS TVKTAaHTHI, MaremaTuka.
JeaaTs npocreiilue JIOrH4ecKue caMmocTosATebHbIe | 2.JlomainHue
BBIBO/IbI 13 aKCHOMATHKH TUIOCKOCTH. paboThI, camMo - ¥ | 3aJaHus.
I[IpuBoauTs MpUMEPHI pPCATHHBIX B3aMMOTIPOBEPKH | MaTemaruka.
00BEKTOB, HIeaTU3alnueld KOTOPHIX 3. Tpenaxep

SIBJISIFOTCSI aKCHOMBI T€OMETPUHU.
N3yyatrh, NpUMEHSATh TPHHIHIIBI
nocrpoenus ceueHuil. Mcnosab3oBarh s
MTOCTPOCHMUSI CEUCHUI METOT CIIE/I0B,
METOJT BHYTPEHHETO IMPOSKTUPOBAHHUSA,
METOJ TIEPEHOCa CEeKYIIeH MIOCKOCTH.
Pemath crepeoMeTprUyecKre 3aadn: Ha
OmnpeJieNICHUE BUIa CEUCHUS U
HaXO0>KJICHHE €TO TUTOIIAH.
AxTyaan3upoBaThb (HaKThl U METOIBI
IJTAHUMETPUH, PEIICBAaHTHEIC TEME,
MpoBOAUTH aHajornd. Mcmob30BaTh
MpU pELISHUHU 3a7ad CIeAyrolue
IUTAHUMETpUYSCKHUe (HaKTBI M METOJIBI:
Teopemsr daneca u o
MIPOTIOPIIMOHATBHBIX OTpE3KaxX. AITOPUTM
JIeJIeHUs1 OTpe3Ka Ha N paBHBIX YacTeil.
Teopema Menenas. PaBHoOenpeHHbII
TpeyroJibHUK. PaBHOCTOpOHHUM
TpeyroJibHUK. IIpsiMOyrosbHbIi
TpeyronbHUuK. CBOWCTBO CpefHEN THHUN
TpeyroyibHuKa. CBOHCTBO OMCCEKTPUCHI
yraa tpeyrojapHuka. CBONCTBO MeUaH
TpeyroybHuka. [Ipu3Haku noaoous
TpeyronbHuKoB.IlomyyaTs npeacTaBieHus

«O0mako 3HaHUY.
Maremaruka 10
KJ1acc.




00 OCHOBHBIX dTanax Pa3BUTHUS TEOMETPUU
KaK COCTABHOW YacTH (yHIaMEHTA Pa3BUTHS
TEXHOJIOTHI

B3aumHuoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE

Kaaccudgunuposars B3aumHOE
pacrnonoXeHue NPSIMBIX B IPOCTPAHCTBE,
WJUTIOCTPUPYS PUCYHKa- MU U TIPUBOJIS
NpUMEPBI U3 peaIbHOMI

KU3HA. JloKa3bIBaTh TEOPEMY O
CyHmI€eCTBOBAHUHU U CAMHCTBECHHOCTH
napajuieIbHOM NPSIMOM, POXOASLIEH
uepe3 TOUKY NPOCTPaHCTBA U HE
JIeXKallel Ha Apyroi npsiMou; JIEMMY O
MEePECEYECHU N INIOCKOCTU IBYMsI
MMapajuIeIbHBIMU MPSIMBIMU; TEOPEMY O
TpEX mapaIeIbHbIX
npsMbIX.Jloka3bIBaTh NpHU3HAK
CKPEIIHNBAIOIINXCS MPSIMBIX, TEOPEMY O
CKpeluBaroumxcs npsMbix.Jloka3piBaTh
TEOpPEMY O PaBEHCTBE YITIOB C
COHAIpaBJICHHBIMHU CTOpOHAMU. OOBSICHSATB,
YTO Ha3bIBACTCS NMAPAIIETBHBIM H
LEHTPAIBHBIM TPOEKTUPOBAHUEM U KaK
BBITIOJTHACTCS ITPOCKTUPOBAHUE (bI/Ipr Ha
IUIOCKOCTB. JloKa3bIBaTh CBOICTBA
MapaIebHOTO
npoextupoBanus.Mzo0paxaTs B
NapajljieJIbHOM POEKIUY Pa3HbIe
TeOMETPUIECKUE (GUTYPHL.

Pemate crepeomerpuueckue 3aauu Ha
JI0Ka3aTENbCTBO U HCCIIEIOBAHUE,
CBSA3aHHBIE C PACHOJIOKEHUEM MPSAMBIX B
npoctpancTse. [IpoBoanTh HOKa3aTenbHbIC
paccyXJeHUs IPU PEIICHUN
TCOMETPHUYCCKUX 3a/la4, CBA3aHHBIX CO
B3aWMHBIM PACIIOJIOKECHUEM TIPSIMBIX B
npocTtpaHcTBe. CpaBHUBATh, AaHANU3UPOBATh
U OLIEHUBATh YTBEPXKACHHUS C LIETbI0
BBIABJICHUSA JIOTUYECKU KOPPEKTHBLIX U
HEKOPPEKTHBIX PacCyXICHUMN.
MonenupoBaTh peaabHble CUTYallUH,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM

Maremaruueckue
JUKTAHTEL,
CaMOCTOSTENIbHBIE
paboThI, caMo - U
B3aMMOTIPOBEPKH

1.4 coam EI'D.
Maremaruka.
2.Jlomamnraue
3aJ]aHHUsl.
Maremaruka.
3.Tpenaxep
«O0mako 3HaHUIY.
Maremaruka 10
KJ1acc.




IPSAMBIX B IPOCTPAHCTBE, Ha SA3BIKE
TEOMETPHHL.

HccnenoBaTh MOCTPOSHHBIE MOJIETH C
HCIIOJIb30BAHMEM I€OMETPHUYCCKIX TIOHATHI
U TeopeM, armapara ainreopsl, IU(pPOBBIX
pecypcoB.

[Momyuars npencraBieHue O HEHTPAIHLHOM
MIPOEKTUPOBAHNHU U 00 HCTOPUH PadOT 110
TEOPUHU NICPCIIEKTUBBL

HapaJ'IJ'ICJ'IBHOCTL MpAMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBC

KuaccuduuupoBarb B3auMHOE
PAacCIONIOKEHHUE NPSIMONA U MIIOCKOCTH B
MPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIHE IIPUMEPHI U3
peasbHOM Ku3HU. POPMYJINPOBATH
omnpeeleHre NapauIeIbHbIX NPSIMON U
IJIOCKOCTH. JIOKa3bIBATh MPU3HAK O
NapajlIeIbHOCTH IPSIMOM

U IUIOCKOCTHU; CBOMCTBA
MapajuIeIbHOCTH TIPSIMOM U TUIOCKOCTH.
Pemath cTepeoMmeTpuueckue 3aaadu
BBIUMCIEHUS U 10KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTBIO
NPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE.
PemaTh npakTHdecKkue 3agadd Ha
IIOCTPOCHUE CEUYEHUI Ha yepTrekax
TeTpadapa U napamienenunena. Pemars
CTEpPEOMETPUUECKHUE 3a/a4l, CBA3aHHBIC
C IOCTPOEHUEM CEYEHHUH IIIOCKOCTHIO.
IIpoBoauTH TOrMUECKU KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYKICHHUS MIPU
pelIeHNH reOMEeTPUYECKUX 3a1a4
CBSI3aHHBIX C IAPalIeIbHOCTBIO
mwiockoctell. CpaBHUBAThH U
AHAJIM3MPOBATH PEAIbHBIE CUTYallUH,
CBSI3aHHBIE C IAPAJIEIBHOCTBIO
NpsSIMON U TJIOCKOCTH B MPOCTPAHCTBE;
MOJAEJHMPOBATh PEalbHbIE CUTYyalUH,
CBSI3aHHBIC C I1AaPAJUICIBHOCTHIO
MPSMON U TNIOCKOCTH B MPOCTPAHCTBE, HA
SI3BIKET€OMETPUU

Marematuyeckue
JIMKTAHTBI,
CaMOCTOSITENIbHbIE
paboThl, caMo - U
B3aUMOIPOBEPKH

1.4 conam EI'D.
Maremaruka.

2. Jlomariraue
3aJlaHHusl.
Maremaruka.
3.Tpenaxep
«O01aKko 3HaHMIY.
Maremaruka 10
KJacc.

IlepnennuKynsapHOCTb NPSAMBIX U
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AKTyaJu3upoBaTth (GakThl U METObI

Maremarnueckue

1.51 cmam EI'D.




IUIOCKOCTEI! B IPOCTPAHCTBE

IJIAaHUMETPUHU, PEJIEBAHTHBIE TEMe,
MIPOBOAUTH aHasornu. PopMyJIMpoBaTh
omnpe/eJIeHUS :IEPIIEH IUKYISIPHBIX
NPSIMBIX B MIPOCTPAHCTBE; OMpPEJEIICHUE
NpsIMOH, TEPHEHAUKYIISIPHOU K
MJIOCKOCTH.

Joka3pIBaTh. JIEMMY O
MEePIEeHINKYIIPHOCTH ABYX
MMapauIEIbHBIX MPSMBIX K TPEThCH
MPSIMOI; TEOPEMBI O CBSI3H MEXKIY
MapayIeIbHOCTBIO MPSIMBIX U UX

I epHEHAUKYISIPHOCTBIO K IJIOCKOCTH.
Jloka3pIBaTh: TECOPEMY,
BBIPAXKAIOI[YIO0 MPU3HAK
MePHEHANKYIIPHOCTH MPSAMON U
MIJIOCKOCTH; TEOPEMY O CYIIECTBOBAHHH
U €JUHCTBEHHOCTH MIPSIMOI,
MPOXOSIIIEH Yepe3 JaHHYI0 TOUKY U
NEPHEHAUKYJIIPHON K JaHHOU
MIJIOCKOCTH.

HN3o0paxkaTh B3aUMHO
TIePIICHINKYJIIPHBIC TPSIMYIO U
II0CKOCTH. DOPMyYITHPOBATH CBOHCTBO
MIEPIEHANKYJISIpa O OTHOIIEHHIO K
TUTOCKOCTH.

[TosrygaTs npeacTaBieHUE O 3HAYCHUN
MIepHEeHANKYIISIpa ISl APYTuX o0macTen
Hayk¥ (pU3KKa, SHEpPreTHKa, Ja3epHble
TEXHOJIOTUH), B peabHOM KU3HU (TEXHUKA,
OKpYKaloIiasi 00CTaHOBKa) .

Jloka3bIBaTh YTBEPIKACHUS, CBSI3aHHBIE C
MIPOEKLUEH IPAMOIl Ha MIOCKOCTS,
HEIEPIECHIUKYISIPHYIO K 3TOH MPSIMO.
Jloka3bIBaTh TEOPEMY O TPEX
NepIEeHANKYISIpax U TeopeMy 00paTHYIO
TeopeMe 0 TPEX MEPIEHANKYIAPAX.
[Monyuars npencrasieHue 0o
OPTOTOHATBHOM NTPOEKTUPOBAHUH.
Jloxa3bIBaTh TEOPEMY O MPOEKIMH TOUKU Ha
MIPSIMYIO.

PemaTs crepeoMerpuyeckue 3aaaun,

JMKTAHTBI,
CaMOCTOSITENILHBIE
paboTsl, camo - H
B3aUMOIPOBEPKH

Maremaruxka.

2. Jlomaiiraue
3a7aHUSL.
Maremaruka.
3.Tpenaxep
«O01aK0 3HaAHMIY.
Maremaruka 10
KJ1acc.




CBSA3aHHBIE C IEPIEHIUKYIAPHOCTBIO
HIPSIMOH U IUIOCKOCTH.

Pemrate MPUKJIaJHBIC 3a/la4U, CBA3AHHBLIC C
HAXO0KJICHHEM I'€OMETPUYECKUX BEJTUYUH.
Pemate crepeomeTpuueckue 3aaauy,
CBA3aHHBIE C IPUMEHEHHEM TEOPEMBI O TPEX
MEPIEeHANKYIAPAX, HAX0XKICHHEM
PAaCCTOSIHMI, IOCTPOEHUEM MPOEKIIUIL.
CpaBHHBATH U AaHATU3UPOBAThH YTBEPKICHUS
C IICJIBIO BBISABJIICHHUA JIOTUYCCKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHui.

AHanM3upOBaTh U MOJIEINPOBATH HA SI3BIKE
TeOMETPHUH peabHbIe CUTYallUH, CBS3aHHbIE
C NEPHEHIUKYISIPHOCTBHIO IPAMON U
IJIOCKOCTHU; UCCIEA0BATh IOCTPOCHHBIE
MOJIEJIH, B TOM YHCJIE U C UCHOJIB30BAHUEM
anmnapaTa areOpsl

Vriel u pacCToAHuA

16

AKTYaJM3upoBaTh (HAKTHl 1 METOIBI
IJIAHUMETPUHU, PEIIEBAaHTHBIE TEME,
[IPOBOUTH aHaJIOTUU. DOpPMYIUPOBATH
omnpeneNeHrue JBYTPAaHHOTO yTJa.
Jloka3pIBaTh CBOMCTBO p aBEHCTBAa BCEX
JIMHEHHBIX YIJIOB JABYI'PAHHOTO yIJIA.
KiaccudunupoBaTs 1ByrpaHHbIE YIVIBI
B 3aBUCHUMOCTH OT UX IPalyCHOM MEPHI.
DopMyJIPOBATH ONPE/IEICHNUE B3AUMHO
MEePIEHAUKYIISIPHBIXIUIOCKOCTEM.
Joka3pIBaTh TEOPEMY O IIPU3HAKE
NEPIEHAUKYISIPHOCTH JIBYX IJIOCKOCTEH.
DopMyJINPOBATH CIICICTBHUC (U3
MIPU3HAKa) O MEePIEeHINKYISIPHOCTH
IUIOCKOCTH, KOTOpasl NEPIEHANKYJIISIpHA
MpsIMOH, IO KOTOPOIl epPeCceKaroTCs JBe
IUIOCKOCTH, 3TU IUIOCKOCTSIM.
Joka3pIBaTh yTBEPXKICHUS O €r0
CBOICTBAX; TEOPEMY U CIEACTBUE U3 HEE O
JIMarOHAJISIX

NPSIMOYTOJIBHOT OITApAJLIIEIICIIUIIE1A.
Pewmatb crepeomeTpudeckue 3ajauu,
CBsI3aHHBIE C MTEPIEHAUKYISIPHOCTh

Marematuueckue
JIMKTAHTBI,

CaMOCTOSTEIILHBIC
paboTHI, camMo - U
B3aMMOIIPOBEPKHU

1.5 cmam ET'D.
Maremaruxka.

2. Jlomarraue
3a7aHUSL.
Maremaruka.
3.Tpenaxep
«O061aK0 3HAHUIY.
Maremaruka 10
KJacc.




MPSIMBIX U TUIOCKOCTEH, UCTIOIB3YS
IUTAaHUMETpUYecKrue (DakThl U METOMBI.
IIpoBOAUTH JIOTUYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIC PacCyKACHUS IPH
pelIeHNH FeOMETPUUECKUX3a/1ad,
CBS3aHHBIX C MIEPIECHANKYISIPHOCTHIO
IJIOCKOCTEH AHAIU3UPOBAThH U
MOJIEIMPOBATh Ha SA3BIKE TEOMETPUU
peanbHBIE CHTYAINH, CBA3aHHBIE C
MEePIEHINKYISIPHOCTHIO MPSAMBIX U
mockoctel. McenenoBars NOCTPOEHHBIE
MOJIENIH, B TOM YHCJIE U C HCIOJIb30BaHUEM
anmapara ajreopsl. Pemars npukiamgHbie
3aJ]a4y, CBA3aHHEBIC C HAX0XKJICHUEM
TEOMETPUIECKHUX BETHINH

MHororpaHHUKH

PaboraTh ¢ yueOHUKOM: 3a/JaBaTh
BOIIPOCHL, JIeJaTh 3aMeYaHusl,
KOMMEHTapUH.

AHaTU3MPOBATh PELICHUE 3aJaUu.
PurcoBatk BbINyKIIbIe MHOTOIPAaHHUKH C
3aJaHHbIMH CBOﬁCTBaMH; BOCCTaHABJIUBATh
001mmuit BUA BBIITYKJIOTO MHOTOT'PaHHHUKA TIO
JIBYM €ro Nnpoekuusm. JJokaspiBaTh
CBOICTBA BBITYKIIOTO MHOTOIPaHHHUKA.
Pucosarsb BBITYKJIBIC MHOT'OI'PAHHUKHU C
Ppa3HOH 3iJIEpOBOM XapaKTEPUCTUKOI;
HCCIIEI0BAaTh BOZMOKHOCTH MOJTy4EeHUS
pe3ynbTaTta IIpU BapbUPOBAHUY JAHHBIX.
Jloka3bIBaTh CBOMCTBA MPABUIIBHBIX
MHOTOrpaHHHUKOB. IImanupoBare
MTOCTPOEHUE MPaBUIIBHBIX MHOTOIPaHHUKOB
Ha MOBCPXHOCTAX APYIrUuX NpaBUIbHBIX
MHOTOIPaHHHUKOB

Marematuueckue
IUKTaHTHI,

CaMOCTOSITEIIbHBIC
paboTsl, camo - 1
B3aUMOIIPOBEPKH

1.5 cmam EI'D.
Maremaruka.

2. Jlomarraue
3aJaHMusl.
Maremaruka.

3. Tpenaxep
«O01aK0 3HAHUI.
Maremaruka 10
KJ1acc.

BekTops! B ipocTpaHcTBE

12

AKTYyaJM3upoBaTh (DAKTHl U METOIBI
IUIAHUMETPUH, PEJIEBAHTHBIC TEME,
MMPOBOAUTH aHANOTHU. OnepupoBaTh
MOHSITUSIMU: BEKTOP HA MJIOCKOCTU UB
MIPOCTPAHCTBE; KOMIIAHAPHBIE BEKTOPHI.
[IpuBomuTh IpUMEpHI PUINISCKIX
BEKTOPHBIX BennunH.OcBanBaTh
MpaBuJia BBIIOJIHEHUS JEUCTBUM

Maremarnueckue
JIMKTAHTBI,

CaMOCTOSITEIbHBIE
paboThI, camMo - U
B3aUMOIIPOBEPKH




CJIOKE€HHS U BBIYMTAHUS BEKTOPOB,
YMHOKEHUSI BEKTOpPa Ha YUCIIO.
Joka3pIBaTh IPU3HAK KOMILUIAHAPHOCTU
TPEX BEKTOPOB.

Joka3bIBaTh TeOopeMy O DPA3JI0KECHUU
JII000T0 BEK- TOPA MO TPEM JaHHBIM
HEKOMILIAHAPHBIM BEKTOPaM.

8 [ToBTOpeHue, 0000IIEHUE U
cHUCTeMaTH3alusl 3HaHUN

Pemath crepeomeTpruecKre 3a/1a4u Ha
JTIOKa3aTeIbCTBO MAaTEMAaTHUYECKUX
OTHONICHHUH, HAX0KICHHE
TCOMETPHUUCCKUX BEJININH (I[J'[I/IH, YIJjoB,
Iomasnei, 00bEMOB).

Hcnonb30BaTh NpU pelICeHUN
CTEPEOMETPUIECKHUX 3a1a4
IJIaHUMETpUYecKue (DaKThl U METOIBI.
ITpoBOAMTH TOTHYECKHU KOPPEKTHBIE
JIOKa3aTelIbHbIE PACCYKICHUS PU
pelLIeHUU CTepeoMeTpHuUe- CKUX U
MJIAHUMETPUYICCKUX 3a7ad.
CpaBHUBATH U AHAJIN3UPOBAThH
peabHbIE CUTYalll! U BBISBISTh
BO3MOXKHOCTb €€ MOJEIIMPOBAHUS Ha
SI3BIKE TEOMETPHH.

MopeJMpoBaTh peaabHy0 CUTYaILUIO Ha
S3bIKE TEOMETPUH U UCCJIeA0BATH
MIOCTPOEHHBIE MOJIEIH, B TOM YHCIIE U C
HCITOJIF30BAHMEM aIlliapara ajreopsl.
Hcrosib30BaTh KOMITBIOTEPHBIE TIPOTPaMMBI
IIPU PELISHUN 3a/1a4.

[Nomy4ars mpencTaBieHe O TEOMETPHN Kak
0 pa3BUBAIOIIEHCS HayKe, UCCIeAYIOIEei
OKpYXaroIH1i MUp, CBSI3aHHOM ¢
pearbHBIMU 00BEKTaMH, TOMOTAfOIICH
PELINTh peanbHbIe KU3HEHHbIE CHUTYaIUH O
pOJIU CTEPEOMETPHUU B Pa3BUTHH
COBPEMCHHBIX NHKCHCPHBIX U
KOMIBIOTEPHBIX TEXHOTIOTHI

Marematnueckue
JIAKTAHTEI,

CaMOCTOSITCIbHEIC
paboThl, caMo - U
B3aMMOTIPOBEPKH

1.4 cnam EI'D.
Maremaruka.

2. lomamraue
3aJ]aHHusl.
Maremarnka.
3.Tpenaxep
«O01aK0 3HAHUI.
Maremaruka 10
KJ1acc.

OBILIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

102




11 KJIACC

KoanuecTBo yacos

Bcero Kontp | IIpakrt JuIeKTpoHHbIe
HaumeHnoBaHue pa3ienoB U TeM O0JIbHBI | HYeCK Buael, popmbl (nposrre)
Ne i/ Buabl 1eATeJIbHOCTH YYALUXCSH o0pa3oBaTebHbIe
NMPOrpaMMblI e ue KOHTPOJIsI
paGor | padot pecypent
bl bl
AnHanuTHuecKas reoMeTpus 15 1 AKTyaJu3upoBaTh GakThl U METO/IbI Marematuueckue | 1.5 cmam EI'D.
IJIAHUMETPHUH, PEJICBAaHTHEIC TEME, TUKTAHTHI, MaremaTuka.
MIPOBOAUTH aHaioruu. CBOAMTSH JICHCTBUS ¢ | caMocTosATenbHble | 2.JlomaniHue
BEKTOpAaMHU K aHAJOTMYHBIM JCHCTBUSAM C paboThI, camMo - U | 3aJaHus.
WX KOOPJIMHATAMH . B3aMMOTIPOBEPKH | Martemaruka.
BcenoMHMTB  ompenenieHHe  CKalspHOTO 3. Tpenaxep «O06nako
YMHOXXEHHUSI U €ro CBOMCTBa. Bhruucnsars ¢ 3HAHUI».
IMOMOUIBIO CKaJIIPHOI'O YMHOYKEHUS JJIMHBI Maremaruka 11
BEKTOPOB, YTIIBI MEXKITY HUMH, KJIacc.
YCTaHaBJIUBaTh TEPICHIUKYISIPHOCTh BEK-
TOPOB.
BpIBOAMTH  ypaBHCHHE IUIOCKOCTH H
dbopmyny  paccTOSTHMS OT TOYKH  JI0
TTOCKOCTH.
Pemarh 3amauu, coderas KOOPAMHATHBIA M
BEKTOPHBIN METOJIBI.
[TpoBoauTh JIOTHYECKH KOPPEKTHBIE
JTIOKa3aTeIbHbIC PACCY)KICHUS TPHU PEIICHUH
TeOMETPUYECKHX 3aJad Ha [pUMEHEHHE
BEKTOPHO-KOOPAWHATHOTO METOIA.
AHATW3WPOBATH U MOJEINPOBATh Ha S3BIKC
reoMETprun peajbHbIC CUTyalluU, CBA3aHHBLIC
BEKTOpaMH U KOOPIUHATAMH.
HccenenoBars 1OCTPOCHHBIE MOJENH, B TOM
guclie W C HWCHOJB30BAaHWEM  armapara
anreOpel.
Hcnosb30BaTh KOMITBIOTEPHBIE MTPOTPAMMEL.
3HAKOMUTBCSI C UCTOPUEH PA3BUTHSA
MaTeMaTHKU
[ToBTOpenue, oboOmEeHne n 15 1 CTpouTH CeYeHNS. Maremarnueckue | 1.5 cmam EI'D.
CUCTEMaTH3aIlHs 3HAHUHA Pemath crepeoMeTprUYecKHe 3aJadd Ha | JUKTAHTHI, MaremaTuka.
JI0Ka3aTeIbCTBO MaTeMaTHYECKUX | CaMOCTOSTeNbHbIE | 2.JlomaliHue
OTHOIIICHHUIA, HaxO0XKJIIe- Hue | paboThl, caMo - U | 3aJaHusl.




reOMETPUYECKUX BEJIIMYUH (JJIMH, YIJIOB, | B3aMMOIIpoBepkH | MaremaTHka.
UIomasaei, o0bEMOB). 3. Tpenaxep «O06maK0
Hcnoub3oBaTh npu pelieHnn 3HAHUNY.
CTEPEOMETPHUECKHIX 3a1a4 Marematuka 11
TIaHUMETPUUICCKUC (paKTI)I U METOABbI. KJ1acc.
IIpoBoauThH JIOTUYECKU KOPPEKTHBIE
JloKazareib-  HbIE  PACCYXACHHsI  IIPH
PEIIEHNH CTEPEOMETPUUECKHX 3a/1ad.
CpaBHHMBATh 1 aHAJTU3UPOBATH PEAILHBIC
CUTyallUl W BBIIBISITH BO3MOXHOCTH €€
MOJIEJTUPOBAHHUS Ha S3BIKE T€OMETPHH.
MopenupoBaTh peajibHyl0 CHUTyalMIO Ha
SI3pIKE  TEOMETPHUM W MCCJIe/I0BaTh
ITIOCTPOCHHBIE MOJEJIM, B TOM YHCJIE U C
WCIIOJIb30BAHMEM alrapara ainreopsol.
Hcnonp30BaTh KOMNIBIOTEPHBIE IPOTPAMMBI
TIPU pelICHUH 33134

O0BEM MHOTOTpaHHUKA 17 CB0001HO ONEPHPOBATH MOHATHSIMM: Marematndeckue | 1.5 coam EI'D.
00BEM TeIa,00EM ITPSIMOYTOIBHOTO JMKTAHTBI, Maremaruxa.
TapajuieNienuIe s1a. camocrosiTenbHble | 2.J[omarHue
®opMyJIMPOBATH OCHOBHBIC CBOWCTBA paboThl, camMo - U | 3amaHus.
00bEMOB. JIoka3bIiBaTh TEOpeMy 00 B3aMMOIIPOBEpPKH | MareMaruka.

00BEME TIPSIMOYTOIBHOTO

napajulesieniuIesia, ClIeACTBIs U3 Heg.
Pa3pe3aTh MHOTOIpaHHUKH,

MepeKIIa/IbIBaTh YacTH.

Pemath,  crepeomeTrpuueckue  3ajayd,
CBsSI3aHHBIE C  BBIUHCICHHEM  00BEMa

HNpsIMOYTOJIBHOTO  Mapajjie-  JICNuIesa,
TIPU3MBL.

CpaBHHBaTB " aHAJU3HPOBATH
YTBEPXK/ICHHS C LENBIO BBISBICHUS JIOTHUECKA
KOPPEKTHBIX 51 HEKOP- PEKTHBIX
paccyJeHui.

AHAJIM3UPOBATH M MOAEJUPOBATH Ha
SI3BIKE TEOMETPUH pealbHBIE CHUTYallWH,
CBSI3aHHBIE C OO0BEMOM TIPSIMOYTOJIBHOTO
rapajuIeNieNuIie1a, MPU3Mbl, THPAMHUIEL.
HccnenoBaTh MOCTpOEHHBIE MOJENIH, B TOM
YHClie ¥ C HCIOJIb30BAHMEM armapara

3. Tpenaxep «O06mako
3HAHUIY.
Maremarnka 11
KJ1acc.




anreOpel.

BeiBoauTh OCHOBHYIO HUHTETpATbHYIO
(hopMyy ISl BEIYHCIEHUS 00BEMOB TeL
Joxa3pIBaTh TEOpeMy 00 00bEME HAKIIOHHOM
MPU3MBI Ha MIPUMEpE TPEYroJbHON MPU3MBI U
JUISl TIPOU3BOJILHOM TTPU3MBI.

Joka3bIBaTh Teopemy: 00 00BéMe
mUpaMuabl, (HOPMYIHPOBATH CICICTBUS W3
Hee: 00bEM yceu€HHOHN mupaMuibl. BRIBOIUTH
dhopMyy Ans BEIYHCICHHS 00BEMOB
YCEUEHHON MUpPaMHUIbI

Tena BpameHus

24

CB000/1HO OIIEPHUPOBATH NOHATUSIMH
LHUIAHAPUYECKast TOBEPXHOCTh, LIMIHHAP.
M3yuath criocoObl nomydeHus
LHUIMHAPUYECKON MOBEPXHOCTH, IMIMHIPA.
H300paxaTh LWIMHIP U €0 CEUEHUS
m10ckocThi0. CBOOO/IHO ONIEPHPOBATH
MOHATHAMU: KOHMUYECKas IIOBEPXHOCTb,
KOHYC, yCE€4EHHBI KOHyC . M3ydaTh
CMOCOOBI TIOMYYCHHS] KOHUUYECKOM
MTOBEPXHOCTH, KOHYCA .

HN300paxkaTh KOHYC U €ro CeUCHUSs
IIJIOCKOCTBIO, TPOXOJIAIICH Yepe3 och, U
IIJIOCKOCTBIO, MEPIEHIUKYISAPHON K OCH.
BeiBoauTh (hOpMyIIBI A1 BBIYHCIICHUS
OOKOBOH M MOJHOW ITOBEPXHOCTEN TEl
BpAIlICHUS.

Pemars crepeomeTpuueckue 3a1auy,
CBSI3aHHBIE C TEIaMH BpAILlCHUS,
HaX0X/ICHUEM IUTONIAaH OOKOBOH M OTHON
MOBEPXHOCTHU, MIOCTPOECHUEM CEUEHUI.
Hcnonp30BaTh IIpH PELICHUHN 33134
TUTaHUMETpHUYECKHE (aKThl U METOBI.
CpaBHUBATh U AaHATU3HPOBATH YTBEP)KICHUS C
LEJIbIO BBISIBJICHUS! JIOTHYECKH KOPPEKTHBIX
HEKOPPEKTHBIX PACCYKIACHUM.
AHaIM3UPOBATH M MOJETHPOBATH Ha S3bIKE
TeOMETPHUH peajibHble CUTYallu, CBSI3aHHBIE C
KOHYCOM U IIMJIMHAPOM.

HccaenoBath OCTPOEHHBIE MOJIENH, B TOM

Martematnyeckue
JIAKTAHTEI,

CaMOCTOSITEIbHEIE
paboThl, camo - U
B3aMMOIIPOBEPKU

1.4 cnam EI'D.
Marematuka.

2. lomarHue
3a7aHUS.
Maremaruka.

3. Tpenaxep «O06nako
3HAHMI.
Maremaruka 11
KJ1acc.




YHCIIe ¥ C UCTIONIB30BaHHEM amIapara
anreOpsl AKTyaIn3upoBaTh (aKThl U METOMBI
IUTAHUMETPHH, PEJICBAHTHBIC TEME, IPOBOAUTD
anasnoruu. CBOOOJHO OTIEpHPOBATh
MOHATHAMU: cepa U map, HEHTp, paguyc,
Jramerp chepsl U napa.

HccaenoBath B3aMHOE paciioyiosKeHHUE
cepsl 1 INIOCKOCTH.

dopmynupoBarh onpeielieHne KacareJibHON
IUIOCKOCTH K cepe.

Jloka3bIBaTh TEOPEMBI O CBOHCTBE U IPH3HAKE
KacaTeIbHON MIIOCKOCTH.

BeiBoauTh (hopMyiy ISl BEIYHCIICHHS
Iomaay chepsl 4epes paguyc cheps.
Pemats crepeomerpuyeckue 3a1aum,
CBSI3aHHBIE CO c(hepoid U IapoM,
HaXO0XJICHHEM IIIOmanu chepsl 1 e€ JacTeH,
MOCTPOEHHEM ceueHHid cepbl U mapa.
AHa/IM3UPOBATh H MOJEIHPOBATL Ha SI3bIKE
reOMETPUH pPeaIbHbIE CUTYAINH, CBSI3aHHBIE C
mrapoM u cepoit.

Pemath npoctsie 3a1a4un, B KOTOPBIX
(hUTYpUPYIOT KOMOMHAIINH TEJN BPAIICHUS U
MHOTOTpaHHHUKOB. Mcrionp30BaTh npu
peLIeHuH 3aj1a4, CBSI3aHHBIX CO cepoii u
IapOM, TNIAHUMETPUIECKHE (AKThI 1 METOIBI.
Pemath crepeoMeTpruiecKue 3a1auu,
CBSI3aHHBIE C TEJIaMHU BPAICHUS, TOCTPOSCHHEM
CEeUYeHHUH TeN BpalleHusl, C KOMOWHALMSIMHA TeJl
BPAIICHUS 1 MHOTOTPAaHHHUKOB.

IIpoBOAUTBH TOTHYECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIC PacCyXKJICHUS IIPH PEIICHUN
TEOMETPUIECKHX 33/at, CBSI3aHHBIX C
HEPIEHIUKYJIIPHOCTBIO TNIOCKOCTEH.
AHaIM3UPOBATh U MOAEJIHMPOBATD HA SI3BIKE
TEeOMETPUH pealbHBIE CUTYAIUH, CBS3aHHEIE C
MHOTOI'paHHUKaMH.

HccenoBaTh NOCTPOCHHBIE MOJENH, B TOM
YHCIIE U C UCTI0JIb30BAHUEM arlnapara
anreOpsl




IInomany noBepXHOCTU U
00BEMBI KPYTIIBIX T

CB0001HO OMepupoOBaTh MOHATHAMU:
00BEM Tela, oAb MOBEPXHOCTH .
DopMy/IUPOBATh OCHOBHBIE CBOMCTBA
00BEMOB . [loka3bIBaTh TEOPEMBbI: 00
00BéMe IIHHIPA; 0000bEME KOHYCa .
BoiBoauTh (HOpMyIIbI 1L BBIYMCICHUS
00béMa yCceu€HHOTO KOHYca.

HccnenoBaTh HOCTPOCHHBIE MOJIENH, B TOM
YHCIIE U C UCTIOJIb30BAHKUEM arlrapara
anreOpsl.

3HaTh BO3MOXKHOCTH PEIICHHMS 3a/1a4d Ha
[IOCTPOEHUE LUPKYJIEM U JIMHEHKOH, O
KJIAaCCHYECKUX HEPa3pPEUIMMBIX 33/1a9aX.
CB00OTHO OTIEPUPOBATh MOHATUIMU:
LIaPOBOI CErMEHT, IIaPOBOM CIIOH, IapOBOM
CEKTOp, OCHOBAaHHE U BBICOTA CEIMEHTa,
OCHOBAHHE ¥ BBICOTA IIIAPOBOTO CIIOSI.
BeiBoauTh (hOpMyIIBI ISt HAX0XKICHUS
00BEMOB 1IAPOBOTO CErMEHTA, [IIAPOBOTO
CEeKTOpa, TUIoaay chepsl.

JlokasbiBath TeopeMy 00 00bEMeE 11apa.
Pemats crepeomerpuyeckue 3a1adm,
CBsI3aHHBIC C 00BEMOM II1apa, IIAPOBOTO
CETrMEHTa, IIapOBOT0 CEKTOPA, MIIOIIAABI0
cepsl.

CpaBHUBATb U AaHATU3HUPOBATH YTBEPIKICHUS C
LIEITBIO BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCYXKICHUH.
AHanu3upoBaTh U MOJEITHPOBATH Ha S3bIKE
reoOMETPpHUU pCAJIbHBIC CUTYAlluU, CBA3AHHBIC C
00BpEMOM I1apa, MIapoOBOTO CETMEHTA,
IIaPOBOTO CErMEHTa, IUIOLIaIbI0 Chephl.
CB000O/THO OIIEPUPOBATH IOHITHEM:
N0JJOOHBIE TeJa B IPOCTPAHCTBE.
Boraucisate 006EMBI TET C TOMOIILIO
OTIpeNIeIEHHOTO HHTErpaa.

Pemats crepeoMeTprueckue 3a1au,
CBSI3aHHBIE C COOTHOIICHUSMH MEXKITY
TUTOIIA/IIMH TIOBEPXHOCTEH M 00BEMamMu
MMOJOOHBIX TEII.

MaremaTnueckue
JMKTaHTBHI,

CaMOCTOSATENbHbIC
paboTHI, camo - U
B3aUMOTIPOBEPKU

1.4 cmam ET'D.
Maremaruka.
2.JloMarHue
3aJaHus.
Marematuka.

3. Tpenaxep «O6mako
3HAHUMN.
Maremarnka 11
KJ1acc.




ITpoBOANTH JTOTHYECKH KOPPEKTHBIE
JIoKa3aTeIbHbIE PACCYXKACHHS MIPU PELICHUN
TEOMETPUIECKHX 3a]a4, CBA3aHHBIX C
BBIYKMCIEHUEM OOBEMOB TEJ C HOMOIIBIO
OTIpeIeIEHHOTO HHTETpalla, HaX0XKJCHUEM
COOTHOUICHUS MEXIY TUTOIIAIIMH
MTOBEPXHOCTEH 1 00bEMaMH MOJOOHBIX TeIl.
AHanu3upoBaTh U MOJEITMPOBATH Ha S3bIKE
TreOMETPHUH peabHbIE CUTYalllH, CBSI3aHHBIE C
00bEMaMHM ¥ IOBEPXHOCTSIMHU TEJI, HA
JIOKa3aTeIbCTBO M Ha HAXOXKIECHHUE
reOMETPUYECKHUX BENUYNH

JIBHOKEeHUS

IpumeHsThL npaBuia BBITIOJIHEHUS
NerCcTBHUI CIIOKCHHSA Hu BBIYATAHHS
BEKTOPOB, YMHO>KEHHUSI BEKTOpa Ha YHCIO
IIpU pEIICHUHN 3aJad.

HaxoauTth  KOOpAMHATBHI  BEKTOpa B
JTaHHOM 0a3Wce M CTPOUTH BEKTOp IO €ro
KOOpJAHHATaM.

BcnmoMHUMTBL  OmNpeliesieHue  CKasipHOTO
YMHOXCHHUS U €ro CBOWCTBa. BRUMCIATh ¢
IMOMOIIBIO CKAISIPHOTO YMHOMXCHHUS JIJTUHBI

BEKTOPOB, YTIIBI MEXIY HUMU,
yCTaHaBIIMBATh MePIEeHANKYJISIPHOCTD
BEKTOPOB.

AHaJIM3UPOBATh W MOJEJMPOBATH Ha
SA3bIKE T'€OMETPUHM pealbHbIE CHUTYyalluH,
CBsI3aHHBIE C (PUBMYECKHMMH BEKTOPHBIMH
BCIIMYUHaAMM.

HUcnoab30BaTh TpU  pEUICHHH — 3ajad,
CBSI3aHHBIX C BEKTOPaMU B IPOCTPAHCTBE,
IUTAaHUMETpUYecKre (HaKThl U METOIBI.
CB000HO oONEpHPOBATL INOHITUSAMM:
oToOpakeHME TIPOCTpaHCTBAa Ha  ceOs,
JIBIDKEHUE TIPOCTPAHCTBA; LEHTpaJbHAs,
oceBass M 3epKajbHas ~ CHUMMETPHH,
NapajuieJIbHBId  [IEPeHOC; PAaBEHCTBO H
nogobue ¢uryp.

Joka3pIBaTh YTBEp)KACHUS O TOM, HYTO
LIEHTpaJIbHAsl, OCeBasi M 3epKalibHasI

MaremaTuueckue
JMKTAHTBI,

CaMOCTOSITEIIbHBIE
paboTsl, camo - U
B3aUMOIIPOBEPKU

1.4 coam EI'D.
Maremaruka.

2. JlomaniHue
3aJaHusl.
Maremaruka.

3. Tpenaxep «O06mako
3HAHUN.
Maremarnka 11
KJ1acc.




CHMMETpPHH, MapauIeIbHBIN TIEPEHOC
SIBJISIFOTCSI IBVDKCHUSIMH.

BbInoJHATH TpeoOpa30BaHus TOT00HS.
OnepupoBaTh MOHATHSIMHU:. TIpsIMasi U
chepa Diinepa.

Pemath,  reomerpuueckne  3ajadd  C
HCIIOJIb30BAHUEM JIBUIKEHUM.
Hcnonb3oBaTh Ipu  pEHICHUH 33134
JIBIDKEHUSI IPOCTPAHCTBA M MX CBOMCTBA.
CpaBHUBATh U aHATM3UPOBATH YTBEPKICHUS C
LENbIO BBISBICHHS JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKACHHH.

HccenenoBaTh NOCTPOEHHBIE MOJIECIH.
Hcnionib30BaTh LEQPOBBIE pecypehl

[oBTOpenue, 06001ICHHE 1 17 2 Pemiate cTepeoMeTpudeckue 3a1auu Ha Marematnueckue | 1.5 cmam EI'D.

cUCTeMaTHU3alys 3HAaHUH JIOKa3aTEIBCTBO MaTEeMAaTHICCKUX JUKTaHTEI, Maremaruxa.
OTHOUICHUH, HaX0KAEHHE TeOMETPHYECKUX caMoCTOsITeNbHbIE | 2.J[oMallHKie
BEJIMYMH (IJIMH, YTJIOB, IJIOMAACH, paboTel, caMo - U | 3aaHusl.
00BEMOB). B3aUMOIIPOBEPKH | MaTemarTuka.
Hcenosib30BaTh PH PELICHUN 3. Tpenaxep «Ob6mako
CTEPEOMETPUIECKHX 3a1a4 3HAHHI.
IUIAHUMETPUYCCKHUE (DAKTBI ¥ METOIBI. Maremaruka 11
IIpoBoANTH JTOTMYECKH KOPPEKTHBIE KJ1acc.

JIoKa3aTebHbIe PACCYXKICHUS TIPU
pELIEHUN CTEPEOMETPUYE- CKUX U
IUIAHUMETPUUECKUX 3ajad.

CpaBHMBATDH U AaHAJIU3MPOBATH PEATbHbBIE
CUTYAIUU U BBISIBIISITH BO3MOYKHOCTH €€
MOJIeJ'II/IpOBaHI/IH Ha SI3BIKC FeOMeTpI/II/I.
MopaeaupoBaTh peajibHyI0 CUTYalUIO Ha
SI3bIKE TEOMETPUU U MCCJIEI0BATH
IIOCTPOEHHBIE MOJENH, B TOM YHUCJIE U C
WCIIOIh30BaHUECM almapara aireOpsl.
Hcnonb30BaTh KOMIIBIOTEPHBIE TPOrPAMMBI
MIPH PELICHUH 3a]a4.

[TonmyyaTs npeacTaBieHUE O TEOMETPUU KaK O
pa3BHUBAIOLIEICS HAYKE, UCCIAEAYIOLIEH
OKPYKaIOIINI MUP, CBA3AHHOU C peabHbIMU
00BEKTaMH, TIOMOTAOIIEH PEIIUTD peabHbIe
YKU3HEHHBIE CHUTYAIMH O POJIM CTEPEOMETPUU




B pa3sBUTUH COBPECMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
IMPOIT'PAMME
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