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IHOSACHUTEJIbBHAS 3AITUCKA

['eomeTpusi sBisieTCsl OJHUM M3 0a30BbIX KYpCOB Ha YPOBHE CpEIHErO
obutero odpa3oBaHHs, TaK Kak oOecredrBaeT BO3MOKHOCTh H3YYEHHUS JUCIUILIAH
€CTeCTBEHHO-HAyYHOH HaIlpaBIeHHOCTA M IMpeAMETOB TYMAHUTApPHOTO I[MKIIA.
[lockonbKy  moru4yeckoe  MbllieHHe,  (opmupyemMoe  MpH  HM3yYEHUH
00yuarolUMHCs TIOHSITUHHBIX OCHOB F€OMETPHH, MPH I0Ka3aTeIbCTBE TEOPEM U
IOCTPOEHHUH LIETIOYKH JIOTHYECKUX YTBEPXKIACHUH NMPU pellleHHH TeOMEeTPHYECKHX
3aja4, YMEHHE BbIABUIaTb U OIpOBEpPrarb THUIOTE3bl HEIOCPEICTBEHHO
MCTIOB3YIOTCS IIPH PELIEHUH 3aJlay €CTeCTBEHHO-HAY4YHOTrO LMKIA, B 4YaCTHOCTH
¢duznyeckux 3agad.

Llens ocBoeHUs MporpaMMbl yueOHoro kypca «['eomeTpusi» Ha yriayOIéHHOM
YPOBHE — pa3sBUTHE HHIUBUAYAIbHBIX CIHOCOOHOCTEH oOOydalomuxcs Mpu
U3yYEHHUU FEOMETPUH, KaK COCTaBIISIIOLIeH mpeaMeTHOH obnactu «MatemaTka u
uHpopMaTHKa»  depe3  oOecrieueHHe  BO3MOXXHOCTH  NPUOOpETEHUs |
UCIIONIb30BaHUs Ooslee TIIyOOKHUX TeOMeTpPUYECKHX 3HAHUK M JIeHCTBHIA,
crieUU(pHUHBIX F€OMETPUH, U HEOOXOAUMBIX Ul YCIEIIHOTO MPOdecCHOHAIBHOrO
00pazoBaHus, CBI3aHHOI'O C UCIOJIb30BAHUEM MaTeMAaTUKH.

IIpHOpHUTETHBIMH 3aJlayaMM Kypca IeOMeTpUUM Ha YIUIyOJEHHOM YpOBHe,
pacIIMPAOLUIAMU U YCHIIMBAIOLIMMU Kypc 0a30BOTr0 YPOBHS, SABIISIFOTCS:

paclIMpeHHe NMPeICTaBIeHUs] O TEOMETPUU KaK 4acTh MMPOBOM KyJBTYpPbl U
(opMHpOBaHHE OCO3HAHHUS B3aUMOCBSA3H T€OMETPHUH C OKPYIKAIOIIMM MHPOM;

(GopMHpOBaHME TIPEACTaBICHHUs O IPOCTPAHCTBEHHBIX (Urypax Kak o
BaXKHEHMILMX MaTEeMaTHYECKHX MOJENSIX, MO3BOJISIFOUIMX OIMCHIBATh M M3Y4aTh
pasHble SBJIEHUS OKPYXKAIOILIEro MUpa, 3HaHWE MOHITHHHOTO arnapara 1o pasjeiy
«CtepeomeTpusi» yueOHOTO Kypca reOMETpHH;

(opMupoBaHHE  YMEHMSl  BIaJeTh  OCHOBHBIMM  IIOHATHSIMH O
NPOCTPAHCTBEHHBIX (UTypax W MX OCHOBHBIMM CBOMCTBAMH, 3HAHHE TEOPEM,
GopMyn M yMmMeHHE HX TPUMEHSTh, YMEHHs JOKa3blBaTh TEOPEMbI W HAXOMThH
HeCcTaHIapTHbIE CIIOCOObI peleHus 3a/1a4;

(opMHUpOBaHHE YMEHHS pacro3HaBaTh Ha YePTeKax, MOJICIIX U B PealbHOM
MUpE MHOTOIPaHHMKM M TeJla BpPALEHWS, KOHCTPYHMPOBATh I'€OMETPUUYECKHE
MOJICIIH;

(¢opMupoBaHHE MOHUMaHHUsI BO3MOXHOCTH aKCHOMAaTHMYECKOIO MOCTPOEHUS
MaTeMaTH4YeCKHUX TeOpuH, (opMHpOBaHHME MOHMMAHHS POJIH AKCHOMATUKU IIpU
IIPOBEJICHUH pacCyKACHHH;

¢opMupOBaHHE YMEHMs BlaleTh METOAAMM [OKa3aTejIbCTB M aJrOPUTMOB
pellleHts], YMEHHs HX TPUMEHSTh, NPOBOAMTHL JOKa3zaTelbHbIE PacCyKICHHUS B
XOJIe pellleHHs] CTEPEOMETPHYIECKUX 3a/1ad U 3a]1a4 C MPAKTUYECKUM COJiepKaHUEM,
dopMHpoBaHHe TpeJCTaBI€HHMS O HEOOXOJUMOCTH  [10Ka3aTelbCTB  IpH



0D0CHOBAaHUM MaTEMaTHYECKHX YTBEP)KJICHHH M POJIM AKCHOMATHKH B IIPOBEEHUH
JENYKTUBHBIX PacCyXIeHHMH;

pa3BUTHE M COBEPLIEHCTBOBAHHE HHTEJUIEKTYAJIbHBIX M TBOPYECKHX
criocoOHoCTeH 00y4aroLIMXCsl, MO3HABATE/ILHOM aKTHBHOCTH, MCCIEI0BATENBCKHX
YMEHHH, KpUTUYHOCTH MBILLIJIEHUS], HHTEpEca K U3yUEHHIO T€OMETPHH;

¢opmupoBanre (YHKIHOHAIBHOH T'PAMOTHOCTH, PEJIEBAHTHOM IEOMETPHM:
YMEHHsl paclo3HaBaTh IIPOSIBIIEHHUS TE€OMETPUYECKUX IIOHSATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B pEallbHBIX JKU3HEHHbBIX CUTyaLUsX M [PU HU3YUEHHH IPYTHX
y4eOHBIX INpPEJMETOB, MpPOSIBICHHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJIETUPOBAHUs peaJbHbIX CHTyalWH, HCCIEAOBaHUSI MOCTPOSHHBIX MOJICNCH,
UHTEpOpeTaluH [TOJYyYEeHHbIX Pe3yNbTaTOB.

OCHOBHBIMH COJEPKATEIbHBIMH JTUHUAMK ydyeOHOro Kypca «l'eomeTpus» B
10-11 «knaccax sBustorcs: «lIpsMmble MW MIOCKOCTM B MPOCTPAHCTBEY,
«Muororpannuku», «Tena  Bpamenus’», «Bekropsl ©  KOOpOWHATHI B
IPOCTPAHCTBEY, «J|BM>KEHHSI B IIPOCTPAHCTBEY.

CdopmynupoBanroe Bo ®I'OC COO tpeboBaHHEe «yMeTh OIEPHPOBATH
MOHSATHAMMY», peJeBaHTHBIMH INeOMETpPHM Ha YriayOJIEHHOM ypoBHe oOydeHHs B
10-11 kyaccax, OTHOCHTCSI KO BCEM COJIEPIKaTeIbHbIM JUHUAM y4yeOHOro Kypca, a
(GopMUpOBaHHE  JIOTMYECKHX YMEHHH  pacnpeneysercs He  TOJbKO MO
coZiepKaTeIbHbIM JTHHUIM, HO U 10 rogaM o0yueHusi. ConepskaHue oOpa3oBaHus,
COOTBETCTBYIOLIEE IIPeIMETHBIM pe3dyibTaram ocBoeHus: DenepanbHoil paboyeit
OPOrpaMMbl, paclipefieyiEHHBIM O rojaM OOy4eHMs, CTPYKTYPHUPOBAaHO TaKUM
oOpa3om, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMIIMATBHBIM BOMpOcaM 00ydarouecs
oOpalaJiuch  HEOJHOKpPAaTHO. OJTO II03BOJIsIET OPraHM30BaTh  OBJIAJICHHE
reoMeTpHUYECKUMH TOHSITUSIMH W HaBBbIKAMH TMOCJIEI0BATENBHO U MMOCTYNATENBHO, C
COOJIIOICHUEM MPUHLMIIA [IPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOLLYIO
CHCTEMYy MeOMETPHYECKHUX IMpe/CTaBlIeHUH 00y4alolUXCsl, pacluupsisi U yIriyOosss
e€, 00pa3ysl IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4eHHIO F€OMETPUH Ha yriyOJEHHOM YPOBHE IT03BOJISIET:

co3nate  ychaoBusi A auddepeHumanmu  o0ydyeHHUs,  [OCTPOEHMS
MHIMBHIYAIbHBIX 00pa3oBaTeNbHLIX IporpamMm, oOecrneduTh yriyOnaéHHoe
M3y4YEHHE reOMETPUH KaK COCTaBIIsAOILEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAlOLIUXCA K TNPOJOIKEHUIO H3YYEHHs MaTeMaTUKU C
yuéToM BBIOOpa Oyayuied mnpodeccuu, obecrneyuBas IPEEMCTBEHHOCTh MEXKIY
0011MM U NpodecCHOHaIBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHoro kypca «l'eomerpus» Ha yriyON€HHOM YpOBHE
orsoautest 204 vaca: B 10 kimacce — 102 ygaca (3 yaca B Hezelno), B 11 kiacce — 102
gaca (3 yaca B HeJleJo).



COJAEPKAHUE OBYUYEHUS
10 KJIACC

IIpsiMble H NJIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIE  MOHATHUS  CTEepeoMeTpud. Touka, TIpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHATHE 00 aKCHOMATHYECKOM IIOCTPOEHUM CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HHUX.

B3aumHoe pacnosnoskeHue NpsSMbIX B MPOCTPAHCTBE: IepeceKarolnuecs,
napajjie/lbHble M CKpeluuBarouecs npsMele. [Ipu3HaKW CKpelMBarOmuXCs
npsmbIX. [lapanienbHOCT NPSAMBIX U IIIOCKOCTEN B MPOCTPAHCTBE: NapalliesibHble
NpsIMbIE B [IPOCTPAHCTBE, NapauIeIbHOCTh TPEX MPSAMBIX, TAPAJUIETBHOCTh MPSAMOH
1 miaockoctd. [lapannenbHoe W LeHTpallbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢Guryp. OcHOBHble CBOWCTBa MNapalienbHOro MpPOeKTUpoBaHus. WM3o0paxkeHue
Guryp B napasieslbHOH NPOEKUUH. YIJBI C COHANPABICHHBIMU CTOPOHAMHM, yIOJI
MEXAY NPsIMBIMU B IpocTpaHcTBe. |lapannenbHOCTh MIOCKOCTEH: MmapasienbHble
TIOCKOCTH, CBOMCTBa napaJiiesbHbIX IIJIOCKOCTEH. IIpocreiimmue
NpOCTPaHCTBEHHble (UIYyphl HAa IIIOCKOCTH: TeTpajap, Mapajulesenurie],
MOCTPOEHHE CEYEHHUH.

[TepneHAMKYISPHOCTh OPSIMOM U TIOCKOCTH: MEpPHEeHIUKYISpHBIE IpsSMble B
POCTPAHCTBE, NpsIMblE MapajijieJibHble M IEpPHeHJIUKYJSIPHbIE K IJIOCKOCTH,
NPU3HAK NEPHEHAUKYJISIPHOCTH IpPSIMOM M IUIOCKOCTH, TeOpeMa O IpAMOi
NEPIEeH IUKY TSI PHOM TUIOCKOCTH. OpTtoroHajibHOE MIPOEKTHPOBAHHUE.
[lepneHauKyIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PAacCTOSIHUE
OT TpsMOH 110  IUIOCKOCTH, TpoeKuus  (GUrypsl Ha  IJIOCKOCTE.
[leprnieHIMKYISAPHOCTh  [UIOCKOCTEH: MpPU3HAK  [EPUEHAMKYJSPHOCTH  JABYX
mockocTei. Teopema o TpéX nepreHauKyaspax.

Yrael B MPOCTPAHCTBE: Yol MEXAY MPSMOH M IUIOCKOCTBIO, ABYTPaHHbIH
yroJ, JJMHEeHHBII yroa JBYrpaHHOro yria. TpéxrpaHHblii U MHOTOTpaHHbIE YIJIbL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yrja. CBOHCTBa IUIOCKUX U
JBYTPaHHBIX YIJIOB TPEXIPaHHOro yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIs
TPEXTPAHHOTO YTJIa.

MHororpaHHHKH

Buael MHOrorpaHHMKOB, pa3BépTka MHororpaHHuka. [lpusma: n-yronbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAas OPU3MBbl, OOKOBas U IOJHAsS [IOBEPXHOCTh MTPU3MBI.
[Tlapannenenunen, NpsAMOYTOJbHBIH  MapaijieNenune] M  €ro  CBOWCTBA.
Kparuaiilnmie TmyTH Ha [OBEPXHOCTH MHOrorpaHHuka. Teopema ODiulepa.
[IpocTpancTtBennas Teopema Iludaropa. Ilupamupa: n-yrojibHas nUpaMuja,
nmpaBUibHAs W yceu€HHas nupamuabl. CBolicTBa p&0ep M OOKOBBIX TI'paHei
MpaBWIbHOW mupamMubl. |lpaBuibHbBIE MHOTOTPaHHMKH: INpPABHJIBHAS NpU3Ma U



NpaBU/IbHAs TMHpPaMUJa, NpaBUIIbHAs TPEYroJibHasi NUpaMuia W TPABHIILHBIHA
TeTpasap, KyO. Ilpencrasienne o NpaBHIBHBIX MHOIOIPaHHHMKAx: OKTasp,
IOAEKa’ap U UKOCAdIP.

Beryncienne 571€MEHTOB MHOTIOTPaHHHKOB: pé6Gpa, IWaroHaiu, YIiibl.
[Inomans OOKOBOM IMOBEPXHOCTH W IOJTHOH MOBEPXHOCTH MPSMON NPU3MEL,
TIIoNIalb OCHOBaHHH, TeopemMa O OOKOBOHM ITOBEPXHOCTH IMPSIMOM TPU3MBI.
[Tnomane OOKOBOH IOBEPXHOCTH W MOBEPXHOCTH I[PABHIIBHOM MHpPaMUb,
TEOopeMa O IUIOLIAAH YCeUEHHON MUPaMHU/IbI.

CummeTpHss B IIPOCTPAaHCTBE. DJIEMEHTbl CHUMMETPUM  TIPaBUJIBHBIX
MHOTOrpaHHukoB. CHUMMeTpus B IpaBUIBHOM MHOIOIPaHHHMKE: CHUMMETPUs
napajulesienuIieia, CUMMETPUsl IPaBUIBHBIX IIPU3M, CHUMMETPHSl NPaBUIBHOM
NHAPaAMHIBI.

BekTopbl H KOOPAHHATHI B IPOCTPAHCTBE

[IoHsATHSI: BEKTOp B IPOCTPAHCTBE, HYJEBOH BEKTOp, UIMHA HEHYJEBOIO
BEKTOpa, BEKTOpbl KOJIJIMHEapHble, COHAIMpABJIEHHBIE W IMPOTHBOMOJIOXKHO
HallpaBJIeHHbIE BEKTOPLI. PaBeHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOPaAMHM: CI0XKEHHE
U BBIYUTAHME BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
gucio. CBoicTBa cilokeHHUs BeKTopoB. CBONCTBa YMHO)KEHHSI BEKTOpa Ha YUCIIO.
[lonaTe KommaaHapHbIE BEKTOpPHI. [IpH3HAK KOMIIITAaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O pas3ioKeHUM BeKTOpa [0 TPEM
HEKOMIUIaHApHbIM  BeKTopaM. [IpsMoyronbHas  cucremMa  KOOpAMHAT B
npoctpaHcTee. KoopauHarsl BekTopa. CBs3b MEXAY KOOPIMHATAMM BEKTOpa M
KOOpAMHATAMM TOYEK. YTol Mexay BekTopaMu. CKajsipHOe MpPOM3BEEHHE
BEKTOPOB.

11 KJIACC

Tesa Bpalenus

[ToHsITHSI: [UIMHApPUYECKAass T[IOBEPXHOCTh, KOHHYECKas MOBEPXHOCTb,
cepudeckas MOBEPXHOCTh, oOOpasyromue moBepxHocTeil. Tena BpaieHus:
IIUJIMHIDP, KOHYC, YCe4YE€HHBIH KoHyc, cdepa, map. B3aumHoe pacnosoxeHue
cheppl M TJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleH|s Ha IUIocKocTH. Pa3Béprka munuuapa v Konyca. CuMMeTpus cdepsl U
mapa.

O0béMm. OcHoOBHBIE CBOMcTBa 00BEMOB Ten. Teopema 00 o00BEME
NpsSIMOYTOJIBHOTO Tapajuiesienunena W ciueactsust U3 Heé. OO0bEM mnpsMOH H
HAKJIOHHOW MPH3MbI, HUJIKWHAPA, MUPaMubl U KoHyca. OObEM 1apa U 1apoBOro
CerMeHTa.

KomOuHaumu Ten BpalleHHss U MHoOrorpaHHukoB. [Ipu3ma, BnucanHas B
UUIHHAP, OIMCaHHas OKoyio IwiuHapa. [lepecedenue cdepbl U wapa ¢
miockocTeio. Kacanue mapa u chepsl MmiockocTbio. [IoHSATHE MHOrorpaHHHKa,



ONMCAaHHOIO OKOJIO cephl, cdepbl, BIMCAHHOH B MHOTOTPAHHHUK HWJIH TEJO
BpalleHHsl.

[Inowmans nMoBepxXHOCTH LMIMHAPA, KOHYyca, IUloans chepbl U €€ yacTeil.
[Tonobue B mnpocrpancTBe. OtTHoOLIeHHEe OO0BEMOB, IUIOLIA/IE [MOBEPXHOCTEH
nono6Heix ¢uryp. [IpeobpazoBanue monobusi, romoreTus. PeleHue 3amad Ha
IJIOCKOCTH C MCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue cedeHH MHOIOTPAaHHHUKOB W TeJl BpallleHUsl: CeYeHHUs LIMIUHIpa
(mapamyenbHO W TEPIEHAUKYJSIPHO OCH), Ce4YeHUss KoHyca (mapauienbHble
OCHOBaHHUIO U MPOXOJAIIME Yepe3 BepIIUHY), CeUeHHs 11apa, MeTOAbl MOCTPOEHUs
CEYEeHHUI: METOJ CIIeIOB, METO/l BHYTPEHHEIrO0 NPOEKTUPOBAHHUSI, METOJI NlepeHoca
CeKYIIEH IIOCKOCTH.

BekTopbl H KOOpAHHATHI B NPOCTPAHCTBE

Bektoppl B mpocTtpaHcTBe. Omepauuu HajJ BeKkTopaMmH. BekropHoe
YMHOX€EHHEe BeKTOpoB. (CBoMCTBa BEKTOPHOrO YMHOXeHHs. IIpsimoyronbHas
cucTeMa KoopJMHAT B npoctpaHcTBe. KoopauHatel BekTopa. PaznoxxeHue BekTopa
no Oasucy. KoOpAMHATHO-BEKTOPHBIA METOA NpPU PELIEHUH TIeOMETPUYECKUX
3aj1ay.

JABH:KeHHs] B IPOCTPAaHCTBE

JIBukeHust nmpoctpaHcTBa. OrobpaxeHus. J[BH)KeHHsS W paBeHCTBO (UTYD.
Obmme cBolicTBa [BHXKeHMH. BHABI ABM)KEHHM: TmapanielbHbIH IepeHoc,
LEHTpalbHasi CHUMMETpHUs, 3€pKajbHas CUMMETpPHs, MOBOPOT BOKPYI MpPsSMOH.
[IpeobpazoBanust mogobusi. [psimas u cdepa Ditnepa.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJEHHBIH YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OGPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazkaaHckoe BoCIHTaHHKeE:

C(hOpMHPOBAHHOCTH IPAKITAHCKOH MO3ULMH 00YYAIOIIErocs KaKk aKTHBHOIO U
OTBETCTBEHHOIO  4YlleHAa  POCCUMCKOro  oOlIecTBa,  MpEACTaBIEHHE O
MATeMaTHYECKMX OCHOBAaX (DYHKIMOHHPOBAHHS Pa3IH4YHBIX CTPYKTYp, SIBJICHHIA,
npouenyp TpaxmaaHCKoro obmectBa (BbIOOPBI, ONPOCHI W ApPYroe), yMeHHe
B3aUMOJIEHCTBOBATh € COLUUAIBHBIMM MHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKUMSIMH ¥ Ha3HAYeHHEM;

2) naTpHOTHYECKOe BOCIIHTAHHE:

cOpMHPOBAHHOCTE POCCUHCKON IPaKAaHCKOW HICHTUYHOCTH, YBAKEHHS K
NPOLIJIOMY M HACTOSIIEMY POCCHMCKOW MaTeMaTUKH, LEHHOCTHOE OTHOLUEHHE K
JOCTHIKEHHSM POCCHMCKUX MaTEMaTUKOB U POCCUMCKONW MaTeMaTHYECKOM LIKOJIbI,
MCITOJIb30BAHUE 3THUX JOCTH)KEHUMH B JPYIrHUX HayKaxX, TEXHOJOTHAX, cdepax
3KOHOMMUKH;

3) AYXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HaHHE IYXOBHBIX LIEHHOCTEH POCCUMCKOr0 Hapoaa, COPMHPOBAHHOCTE
HPaBCTBEHHOI'O CO3HAHMS, HTUYECKOIrO IOBEJACHHMS, CBSA3AHHOIO C MPAKTUYECKHUM
NPUMEHEHUEM JOCTH)XKEHMM HayKu U JIeSTEIbHOCTBIO YYEHOIrO, OCO3HaHHWE
JTMYHOTO BKJIaJa B [IOCTPOEHUE YCTOMYMBOTO Oy AyLIEro;

4) ocTeTHYeCKOe BOCMIUTAHHE:

3CTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYas 3CTETUKY MaTreMaTHYeCKHX
3aKOHOMEpHOCTeH, 00BEKTOB, 3a/ay, pelIeHUH, pacCyXAeHUH, BOCIIPUUMUYUBOCTE
K MareMaTHYeCKHUM acleKTaM pa3jIM4yHbIX BUIOB HCKYCCTBA;

S) pusHUecKoe BOCIUTAHHE:

c()OpPMUPOBAaHHOCTH YMEHMS [PUMEHATb MaTeMaTH4YecKHWe 3HaHHMS B
HHTEpecax 3710pOBOro U 6e30macHoro oopasa )KU3HU, OTBETCTBEHHOE OTHOLIEHHE K
CBOEMY 3JI0POBBIO (3/10pOBO€ MUTaHUE, COANAHCUPOBAHHBIA PEXHUM 3aHATHH W
OT/BIXa, peryaspHas (hu3nuecKas aKTHUBHOCTb), (PU3MUECKOE COBEPLIEHCTBOBAHME
NPH 3aHATHUAX CIIOPTUBHO-03L0POBUTEIBLHON 1€ TEIBHOCTRIO;

6) TpyA0BO€E BOCIIUTAHHE:

rOTOBHOCTh K TPYIY, OCO3HAaHHME LIEHHOCTH TPYIOIIOOMs, HHTEpec K
pa3uyHbIM  chepaM  MPOPECCHOHATBHOM  JIeSATENIBHOCTH,  CBA3aHHBIM  C
MaTeMaTHKOH ¥ €€ MPHIOKEHUSIMHU, YMEHHe COBepllaThb OCO3HAHHBIH BLIOOP
Oynyiiedi mpodeccud W pealu30BbIBaTh COOCTBEHHBIE JKH3HEHHBIE [IIaHbl,
FOTOBHOCTH M CIOCOOHOCTH K  MaTemMaTHyeckoMy  OOpa3oBaHMIO M



€caM000pa30BaHMIO Ha TPOTSHKEHHMM BCEeH JKU3HMU, TOTOBHOCTH K aKTHBHOMY
Y4YaCTHIO B PELIEHHUHU NTPAKTUYECKHX 3a/1a4 MaTeMaTHYeCKOM HampaBJIeHHOCTH;

7) SKOJOTHYEeCKOe BOCITHTAHHE:

c()OPMUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYPbl, IOHHMAaHHE BIUSHUs
COLIMAJIbHO-DKOHOMHYECKHUX IPOLIECCOB Ha COCTOSIHUE MPUPOAHOH W COLUANIBHOMN
Cpelbl, OCO3HaHUE III00AILHOIO XapaKTepa 3K0JIOrHYeCKUX MpolIeM, OpueHTalUs
HAa DPUMEHEHHE MaTeMaTUYeCKHX 3HAHWM [Jid pelleHus 3ajJa4y B 00JiacTH
OKpy’Karollleil cpeibl, MJIaHHUPOBAHHE IIOCTYIIKOB H OLIEHKH HMX BO3MOYKHBIX
MOCJIEACTBUM ISl OKPYKAIOUIEH Cpe/ibl;

8) HeHHOCTH HAYYHOrO MO3HAHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHSI HAyKd W OOUIECTBEHHOW  MPAKTHKH, T[OHUMaHHe
MaTeMaTHYeCKOl Hayku Kak cdepbl 4Hel0BeYeCKOW MeATeNIbHOCTH, JTaloB eé
pasBUTUST M 3HAYMMOCTH [UIsl Pa3BUTHS UMBWIM3AllMM, OBJAJEHHUE S3BIKOM
MaTeMaTUKH M MaTeMaTHM4eCKOM KyJIbTypOH KaK CpeICTBOM ITO3HAHWUSI MHpAa,
TOTOBHOCTH OCYILECTBJISITh TMPOEKTHYD M MCCJIeJ0BATENBCKYIO JESATEIbHOCTD
WHIUBUYATBHO U B TpYyIIIIE.

METAIIPEJAMETHBIE PE3YJIBTATbBI

IMo3naBaTe/bHBIE YHHBEpPCAJIbHbIE YueOHbIE 1€ CTBHS

ba3oBble jornueckue gefcTBus:

BBISIBIISATh M XapaKTepU30BaTh CYILECTBEHHbIE NPU3HAKKM MaTeMaTHYeCKHX
00BEeKTOB, TMOHSATHH, OTHOINGHHMH MEXAYy MNOHATUSIMHU, (OPMYJIUPOBATH
oIpejiesieHnsl TIOHATUH, YCTaHaBIMBaTh CYLIECTBEHHBIN PU3HAK KJIacCU(UKALINY,
OCHOBaHHMs 1JIsi 000011IeHUsl U CpaBHEHUS, KPUTEPUU NTPOBOIUMOrO aHAJIH3a,;

BOCIIPUHUMATh,  (hopMynupoBaTh W NpeoOpa3oBBIBATH  CYXKAEHUSI:
yTBEpJUTEIbHBIE U OTPUIIATEbHbIE, eIMHUYHBIe, YaCTHBIE U 001I1e, YCIOBHBIE;

BBISIBJISITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTHBOPEUHsI
B ¢akTax, JaHHBIX, HAOJIOAEHHMSIX W YTBEPXKIEHHUSX, NpeularaTb KpUTEPUH I
BBISIBJICHUS] 3aKOHOMEPHOCTEH U IPOTUBOPEYHH;

Jleath BBIBOJBI C HCIOJB30BaHMEM 3aKOHOB JIOTMKH, [EIYKTUBHBIX M
HHIYKTHBHBIX YMO3aK/JIIOUEHHH, YMO3aKIIIOYEHHH 110 aHAJIOTHH;

IIPOBOJMTE CAMOCTOSITENBHO JOKa3aTeIbcTBA MATEMAaTHYECKHX YTBEPKIEHUH
(mpsiMble U OT IPOTHBHOTIO), BEICTPAaUBATh apryMEHTAlMIO, IPUBOIUTE IIPUMEPEI U
KOHTpPIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE CY)KACHHS U BBIBOJIBI,

BbIOMpATh CMoco0 pelreHus yueOHOH 3amauu (CpaBHMBATh HECKOJBKO
BApDUAHTOB  peIleHMs, BBIOMpaTb Haubojee  MOAXOMAUIMH C  y4ETOM
CaMOCTOSITE/IbHO BbI/IEJICHHBIX KDUTEPHEB).



ba3sosble Hecsle10BaTeIbCKHE 1eiCTBHSA:

MCIOJIb30BaTh BOINPOCHl KaK MCCIEA0BATeNbCKHMH HHCTPYMEHT I103HAHMS,
dbopmymupoBaTh  BONpPOCH,  (HUKCHpYIOIIME  NPOTHBOpeuHe,  mpobiemy,
yCTaHaBIKBaTh HCKOMOE W JlaHHOe, ()OpMHPOBATH TMIIOTE3Yy, apryMEHTHPOBAThH
CBOIO I103MIIMI0, MHEHHE;

IIPOBOJUTHL CAMOCTOSATEIBHO CILITAHUPOBAaHHBIA 3KCIIEPUMEHT, HCClIe0BaHHE
10 yCTAHOBJIEHHIO 0CODEHHOCTEH MaTeMaTHYECKOro 00beKTa, sIBIIEHHS, MPOLecca,
BBISIBJICHHIO 3aBUCUMOCTEH MeX 1y 00beKTaMU, SIBICHUSIMH, TIPOLIECCAMH;

CaMoCTOATENBHO (opMyIHpoBaTh 0000ILEHHS W BBIBOJBLI MO pe3yJbTaTam
NpOBeAEHHOrO  HAOIIOAEHMs, HCCIIeIOBaHMs, OIEHHBATh  JIOCTOBEPHOCTH
MOJYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIIEHHIA;

IIPOrHO3MPOBATH BO3MOJKHOE pa3sBUTHE IIpollecca, a TakKe BbIIBUIaTh
IIPEJIT0JIOKEHHS O €r0 pa3BUTHHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmaumeii:

BBISBIATh Ne(QHUUUTE UH(POPMALUH, AaHHBIX, HEOOXOAMMBIX I OTBETA Ha
BOIIPOC U [UTsl pELUEHUs 3a/1auH;

BBIOMPATh MH(OPMALIUIO U3 UCTOYHUKOB Pa3IMYHbIX THUIIOB, aHAJM3UPOBATh,
CHCTEMaTU3UpOBAaTh W HHTEPNPETHPOBATh MH(OPMALMIO PA3IHYHBIX BUIOB U
dopm npeacTaBIeHus;

CTPYKTYpUpOBaTh HH(OpMALIMIO, NPEACTaBIATH €€ B pa3NudHbIX (opmax,
WILTIOCTPUPOBATH rpauyecKu;

OLIEHHBATh HaOE&KHOCTh MH(pOpMaLIUH 1o CaMOCTOSITEILHO
C(OPMYJIMPOBAHHEIM KPUTEPHSIM.

KomMyHHKaTHBHbIE YHHBepPCAJIbHbIE YuyeOHbIe AeHCTBHS

Ob0menmne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CY)KIEHHS B COOTBETCTBHHU C YCIOBUSAMH U
HenssMd OOLUEHHs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHMs B
YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS 0 XOJAY pelIeHHs 3ajaud,
KOMMEHTHPOBATD MOJYYeHHBIH Pe3yJIbTarT;

B XOfe 0OCY’KIeHHs 3aJlaBaTh BOMPOCHI MO CYILIECTBY 00OCYKIaeMOH TeMbI,
npobneMbl, pellaeMoi 3amadyM, BBICKA3bIBaTh HIEH, HAIlGJIEHHbIE Ha TIOMCK
pEIlIeHHs, COMOCTABIATE CBOM CYXKJEHHS C CYXKISHUSIMH JIDYTHX YYacCTHHKOB
auaiora, oOHapy»XHWBaTh pa3iUyMe U CXOJCTBO IO3UIIMH, B KOPPEKTHOU dopme
(GopMyJIMpPOBaTh PA3HOIIACHS, CBOH BO3PaXKEHHUS;

MPEeNCTaBIATh pe3yJbTaThl PEIIeHUs 3aJadyd, DKCIIEPUMEHTa, UCCIIeI0BaHMs,
NpOEKTa, CaMOCTOSTEIbHO BbIOMpaTh (opMaT BBICTYIUIEHMS C Y4€TOM 3ajady
Mpe3eHTallMi U 0COOEHHOCTEH ay IUTOPUH.



PeryisiTuBHbIe YHHBEpCcalIbHbIe YueOHbIe IeHCTBHS

Camoopranuszauus:

COCTaBJIsITh IIJIaH, aJITOPUTM pEeLIeHMs 3a/la4yM, BEIOMpATh Cocob pelieHus ¢
Y4YETOM MMEIOIIHMXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
M KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM HH(MOPMALIUH.

CaMOKOHTPO./1b, YIMOLIHOHAJILHBII HHTE/LJIEKT:

BlIaJeTh  HaBbIKAMM  TIO3HABaTelbHOW  peduieKCMH  Kak  OCO3HAHUs
COBEpIIAeMbIX ACHCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJLTATOB, BJaJIETh
criocodamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TMpolecca M pe3ylbTaTa pelleHHs
MaTeMaTHYeCKOH 3a/1ayH;

IIPeIBUJIETh TPYAHOCTH, KOTOpPble MOTYT BOSHHKHYTh TIPH peEIIeHHH 3ajauH,
BHOCHTH KOPPEKTHUBBI B JACSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
Hal/IeHHBIX OLINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHE Pe3yJbTaTa IeJIM U YCIOBUSAM, OOBSACHITH IPHYHMHBI
JOCTUKEHHUSI WM HeJOCTHIKEHHUs Pe3yJIbTaTOB JeATeNIbHOCTH, HaXOIUTh OIIMOKY,
JIaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

CoBmecTHas 1eAITeJIbHOCTD:

MOHUMAaTh U KCIIOJH30BaTh MPEUMYIIeCTBa KOMaHIHOH ¥ MHIUBHIyaJIbHON
paboThl NpH pemeHud Yy4deOHbIX 3aday, NpPHHUMATh IeJb COBMECTHOM
NesITeTbHOCTH, TJIAHUPOBATh OPraHU3aLUI0 COBMECTHOH paboThl, pacmpenesisTh
BUAbl pabOT, OOroBapuBaThCs, OOCYXZaThb NPOIECC U pe3yabraT paboThl,
000011aTs MHEHHUS HECKOJIBKHX JTIOJEH;

y4acTBOBaTh B IpynmnoBbIX GopMax paboThl (0OCykaAeHHS, 0OOMEH MHEHHIA,
«MO3rOBBI€ ILUTYPMBI» W  MHbIE), BBIMOJHATH CBOK YacTh pabOThl |
KOOPAMHHUPOBAaTh CBOM JEHCTBUS C JPYTMMH UJE€HaMM KOMaHJibl, OIIEHMBATh
KayeCcTBO CBOErO BKJAJa B OOLIMH NPOLYKT MO KPUTEPUSM, CHOPMYTHMPOBAHHBIM
YYaCTHUKaMU B3aUMOJIEHCTBHUS.

IHNPEIMETHBIE PE3YJIBTATDBI

K xonuy 10 kiaacea oOydaroluiicss HAQy4YHuTCS:

e CBOOOJHO OINEpPUPOBATH OCHOBHBIMH TOHATHUSMU CTEPEOMETPHH [pPH
pellleHHH 3a7a4 U IPOBEJICHHH MaTeMaTHIECKUX PACCYKICHHH;

e TPUMEHATH AKCHOMBI CTEPEOMETPHH U CIEACTBUS M3 HUX MpPH PEelICHUH
reOMEeTPUYECKHX 3a1ady;

e KiacCU(DHUIIUPOBATH B3aUMHOE PACIIOJOXKEHUE IPSMBIX B NPOCTPAHCTBE,
TUIOCKOCTEH B POCTPAHCTBE, MPSIMBIX U TIOCKOCTEH B IIPOCTPAHCTBE;

e CBOOONHO OTepUpOBaTh TMOHATHSAMH, CBSI3aHHBIMM C YIJlaMH B
NPOCTPAHCTBE: MEXIY MPSAMBIMA B TNPOCTPAHCTBE, MEXAY MPAMOH U
IJIOCKOCTBIO;



CBOOO/IHO OIIEPUPOBATH TOHATHSIMH, CBSI3aHHBIMHU C MHOTOTPaHHUKAMMU,
CBOOOZIHO paclo3HaBaTh OCHOBHBIE BHJbI MHOIOTPAHHHKOB (IpHU3Ma,
MApaMKa, IPSAMOYTOJIbHBIN Napalienenunes, Kyo);

KlacCH(pUUUpPOBaTL  MHOTOTPAaHHHMKH,  BbIOMpasi  OCHOBaHMs IS
KJaccu(pUKaLuu;

CBOOOJHO  ONepUpOBaTH  IOHSITUSMH, CBS3AHHBIMU C  CEYEHHEM
MHOTOIPaHHUKOB IJIOCKOCTHIO;

BBIIIOJIHATh napajuienbHoe, LEHTpaJIbHOE 7 OpPTOrOHAJIBHOE
IIPOEKTHPOBaHHE (UTYpP Ha IUIOCKOCTH, BBIMOJIHATE M300paKeHHust (GUTrYp
Ha TJIOCKOCTH;

CTPOUTH CEYEHHs] MHOTOIPAaHHMKOB Pa3JIMYHBIMH METOJIaMH, BBITIOJIHATH
(BBIHOCHBIE) ILUIOCKME YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX GUTYD:
BU/]l CBEpXY, COOKY, CHU3Y;

BBIUMUCIATE  IUIOLIAJM  IIOBEPXHOCTEH  MHOIOTPAaHHUKOB  (mpu3Ma,
NUpaMK/1a), TEOMETPUIECKUX Tell C IIPUMEHeHHeM GopMyT;

CBOOOJHO OIEpUpPOBATh MOHATUSIMH: CAMMETPHS B MPOCTPAHCTBE, LIEHT,
OChb M IUIOCKOCTb CUMMETPHM, LEHTP, OCb W TUIOCKOCTh CHMMETPHHU
(urypsr;

cBOOO/IHO ONEepUPOBaTH IOHATHUSMH, COOTBETCTBYIOUIMMH BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

BBINOJIHATH JAEUCTBUS HAJl BEKTOPAMHU;

pemarbh 3aJadyd Ha JOKa3aTeJbCTBO MATEMaTHUYECKMX OTHOLICHWH M
HaX0X/JeHHEe TeOMETPHYECKUX BEIMYMH, NMPUMEHSSI HU3BECTHBIE METO/IbI
IIPH PELIEHUH MAaTeMAaTHYECKHX 3a1ad MOBBIIIIEHHOTO U BBICOKOI'O YPOBHS
CIIOXHOCTH;

OPUMEHATh NPOCTEHLIME IPOrpaMMHBIE CpPEACTBA M 3JIEKTPOHHO-
KOMMYHHKAIIHOHHbIE CUCTEMbI IIPH PELICHUH CTEPEOMETPUUECKHX 3a/1a4;
H3BIE€KaTh, MPeo0pa3oBBIBaTH M HHTEPINPETHPOBATH HHQOpPMALMIO O
MIPOCTPAHCTBEHHbIX TIEOMETPUYECKHX (Urypax, IMpeACTaBIeHHYI0 Ha
YyepTekax U pUCyHKax;

NpPUMEHATh TOJYYEHHBIE 3HAHHUS Ha [PAaKTHKE: CpaBHUBATh U
aHAJIIM3UPOBATh pealibHble CUTYalWH, NPUMEHSATH W3yYEHHBIE TMOHSTHS B
mpolecce IMOMCKA  pelleHus MaTeMaTH4eckKd  Cc(OopMyTupOBaHHON
npo0OsieMbl, MOJEIHMPOBAaTh peajibHble CUTYallMd Ha $3BIKE T€OMETPHH,
HCCIIeJIOBaTh MTOCTPOSHHBIE MOJENH C MCIMOJIb30BAHMEM T€OMETPUUYECKHUX
MTOHATUH W TeopeM, ammapara ajireOpbl, pellarb MpPakTHYECKHUe 3ajadi,
CBSI3aHHBIE C HAXOXK/IEHUEM MeOMETPUYECKUX BEIUYMH;

UMeTh IpeJCTaBieHus] 00 OCHOBHBIX 3Tanax pPa3sBUTHUS TEOMETPUM Kak
COCTaBHOM yacTu (pyHIaMeHTa pa3BUTHSI TEXHOIOTHH.



K konny 11 kaacca oOyyaromuiicst HayquTCs:

CBOOOJIHO ONEpPHPOBATH TMOHATHUSMH, CBS3aHHBIMH C IHJIHHIPUYECKOII,
KOHHYECKOH U c(]epHUyYecKOr IOBEPXHOCTSAMHU, OOBICHATH CIIOCOObI
MOy YEHHUS;

OIIEpHUPOBATE MOHATUIMH, CBSI3aHHBIMH C TeJIaMH BPAILEHHUS: IUIUHIPOM,
KOHYcOM, c(hepoii u mapom;

pacmosHaBaTh Tela BpalleHus (LUIMHIP, KOHYC, cdepa u Imap) u
OOBSACHATH CIIOCOOBI NOJIYUEHHSI TE BPaIlCHHUS;

KJIaccU(ULUPOBATH B3aMMHOE PacIoyioskeHHe chephl U MIIOCKOCTH;
BBIYMCIIATH BEJIMYHUHBI 3JIEMEHTOB MHOIOIPaHHHUKOB W TeJl BpallleHHs,
00BEMBI M MUIOIIAAH TOBEPXHOCTeH MHOTOTPaHHUKOB M TeJ BpAllEHUS,
reOMeTpUYECKUX TeJl C MIPUMEHEHHEM (POpMYJI;

CBOOOIHO OIEPUPOBATh MOHATHSIMH, CBSI3aHHBIMH C KOMOHWHAIMSIMH TeJl
BpAllleHUs! U MHOIOIPaHHMKOB: MHOTOIPaHHHMK, BIIMCAHHBIA B cdepy U
OTIMCaHHBIA 0KOJO cepbl, chepa, BIIHCAHHAS B MHOTOTPAHHUK HJIH TEJIO
BpalleHus;

BBIYUCIIATH COOTHOLLEHHUS MEXAY TUIOLIAAsMK [TIOBEpXHOCTEH H 00BEMaMu
II0JOOHBIX TeJ;

n300paxkatk M3ydaemble (UIypbl, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UIYp: BHUI CBepxy, cOOKY,
CHHU3Y, CTPOUTh CEUYEHUS Tell BpallCHHS;

W3BJIEKaTh, WHTEPIPETHPOBATH M IMpeoOpa3oBbIBaTh HHGOPMALUIO O
IIPOCTPAHCTBEHHBIX TIeOMETPpUYECKHX (GUrypax, IMpeACTaBIeHHYI0 Ha
yepTexax U pUCYHKax;

cBOOOIHO ONEPUPOBATH ITOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATH OllepallMi HaJl BEKTOPaMHU;

3a/1aBaTh IIOCKOCTh YpPaBHEHHEM B IEKapTOBOM CUCTEME KOOPJUHAT;
pelaTh reoMeTpUYecKhe 3a1auy Ha BBIYMCICHUE YIVIOB MEXKIY IPAMbBIMU
U TUTOCKOCTSIMH, BBIUHCIIEHHE PAcCTOAHMH OT TOYKM [0 IUIOCKOCTH, B
11eJI0M, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a IIPU PELUEHHH;
CBOOOJHO OIEPUPOBATh TOHATHSIMH, CBS3aHHBIMH C [BHXKEHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUXEHUN;

BEITIOJIHATh HM300pa)K€HHWsT MHOTOIPAaHHMKOB M TeJl BpalleHHs INpU
nmapajieIbHOM — [epeHoce, LEHTPAIBbHOM  CHMMETPHH, 3€pKaJIbHOH
CUMMETPHH, TIPU MOBOPOTE BOKPYT NMPSIMOM, IIpeodpa3oBaHus IOL00u;
CTPOHUTH CEUYEHHs] MHOTOIPAaHHHKOB U TeJl BPAlLLEHUs: CEYEHMsl LIMIHHIpa
(MapasuieNnbHO U MEepHeH/IMKYJISIPHO OCH), CeueHHs KOHyca (napaienbHble
OCHOBaHHIO U TIPOXO/IAIIHE Yepe3 BepLUMHY ), CEYEHUs 11apa;



MCIIOJIb30BaTh METOJbl MOCTPOEHHS] CEUYEHHUH: METOJ CJIEe0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CeKYIIeH MITOCKOCTH
N0Ka3bIBaTh FT€OMETPHUECKHE YTBEPKICHHUS;

NPUMEHATh IeoMeTpuueckue (akThl A PELICHHUs CTePEOMETPUUYECKHX
3a1a4, TpPeAroJaralolliiX HECKOJIBKO IIAroB pelleHus, eCIH YCIOBHs
NIPUMEHEHUs 3a/laHbl B SIBHOM W HESIBHOM (opMe;

pelmathk 3aJadd Ha J0Ka3aTelbCTBO MaTEeMaTHMYeCKHMX OTHOLICHWH U
HaX0XKIeHHEe TeOMEeTPUYECKUX BETTHIHH;

MPUMEHSATh NPOrpaMMHBIE CPEACTBA U 3JEKTPOHHO-KOMMYHHKAIHMOHHbIE
CHCTEMBI TPU PELIEHHH CTePeOMEeTPUYEeCKUX 3a/1ay;

NPUMEHATh  TOJY4YeHHble 3HAHMA Ha  [pPaKTHKe:  CpPaBHHUBATh,
aHaJIM3UpOBaTh U OLIEHHUBATh peajbHble CUTYalluH, IPUMEHSITH H3yUEeHHbIE
[IOHATHS, TEOPEeMBbl, CBOMCTBA B  IIpollecce IIOMCKA  pelleHUs
MaTeMaTHYeCKH  C(OPMYJIMPOBAaHHOHM  MpoOJIeMbl,  MOJEIMPOBATH
peanpHbBle CHTyallUd Ha SI3bIK€ T€OMETPHH, UCCIIEeN0BaTh IIOCTPOEHHbIE
MOJEIH C MCII0JIb30BAaHUEM TEOMETPUYECKUX [OHATUM M TeopeM,
anmapara anreOpel, pelwaTb [pPaKTUYECKHE 3alaud, CBs3aHHbIE C
HaX0XJACHUEM I'eOMeTPUUECKHX BEeIINYKH;

UMEeTh MpeJCTaBleHHss 00 OCHOBHBIX 3TalaX pa3BUTHUsA IEOMETPHUH Kak
COCTaBHOM 4acTH (yHaMEHTA Pa3BUTHS TEXHOJIOTHH.
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YYEBHO-METOIUYECKOE OBECITEYEHHE
OBPA30OBATEJIBHOI'O MPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

e Maremaruka: anredpa ¥ Hayana MaTeMaTUYeCKOro aHajiusa, reoMeTpusl.
['eometpus, 10-11 knaccel/ Atanacsin JI.C., byty3os B.®., Kagomues C.b.
u 1pyrue, AKmoHepHoe oduiectBo «M3narensctBo «IIpocBeiiennes

Maremaruka. ['eometpusi, 11 knace/ Mep3nsx A.l'., Homuposckuii JI.A.,
[Tonskos B.M.; noa penakuumeii [logonsckoro B.E., O6uiecTBO ¢ orpaHuveHHOM

0TBEeTCTBEHHOCTHIO M3nareisckuii ueHtp « BEHTAHA-I' PA®»; Akunonepnoe
obuectBo «M3narensctBo «lIpocBenienue»

METOAUYECKHUE MATEPHUAJIbI 1JI51 YHUTEJISA

e Maremaruka: anredpa U Hadajla MaTeMaTUYECKOro aHalu3a, reoMeTpHsl.
["'eomerpus, 10-11 xnacesl/ Aranacsin JI.C., bytysos B.®., Kagomues C.b.
U apyrue, AkuuonepHoe odouectBo «M3narensctBo «llpocserienne»
Maremaruka. ['eometpusi, 11 knace/ Mepsnsak A.l'., Homuposckuit JILA.,
[TonsikoB B.M.; nox penakuueii [lononasckoro B.E., O01iectBo ¢ orpaHuueHHON
orBeTcTBeHHOCTHIO M3narensckuit nentp « BEHTAHA-T'PA®»; AkunonepHoe
obuectBo «M3narensctBo «lIpocsenienue»

MeTtonuyeckue nocodus, TuaaKTuyeckue Marepuaisl, pekomenayeMeie GI'OC.

IHHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

bu6tnuoteka LIOK



