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IHOACHUTEJIbBHAS 3AIINCKA

I'eomerpust sSBIsIETCS OHUM M3 0A30BBIX KYPCOB Ha YPOBHE CpeAHEro oomiero o0pa3oBaHus, TaK
Kak 00ecreynuBaeT BO3MOXKHOCTh M3YYEHHUS NIUCIHILIMH €CTECTBEHHO-HAYYHOH HAINpaBICHHOCTH M
IPEJMETOB 'yMaHUTapHOro 1ukia. Ilockosbky Jlornyeckoe MplluieHue, GopMupyemMoe npu U3y4yeHUn
00yYaroIUMUCs MOHATUIHHBIX OCHOB F€OMETPUH, IIPU J0KA3aTEIbCTBE TEOPEM U MOCTPOCHUU LIETIOYKU
JIOTUYECKUX YTBEP)KIEHUUN MPHU PELICHUU €OMETPUUECKUX 3a/lad, YMEHHUE BBbIIBUraThb U OIPOBEPIaTh
TUIOTE3bl HENOCPEACTBEHHO HCIOJB3YIOTCS IPU PEIIEHUU 3a/lad €CTECTBEHHO-HAayyHOro IUKJa, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Iesnb ocBOEHUS IporpamMmbl yueOHOro Kypca «l'eomeTpusi» Ha yriyOnEHHOM ypOBHE — pa3BUTHE
WH/IMBUIYAIBHBIX CIOCOOHOCTEH O0OydJalommxcss MpU H3YYEHHH TEOMETPUH, KaK COCTaBIISIOLICH
npeaMeTHo  obmactu  «Maremaruka u - MH(OpMaTHKa» depe3 obOecneueHHe  BO3MOXKHOCTHU
PUOOPETEHUS U UCII0JIb30BaHUs OoJiee MIyOOKUX FeOMETPHUUECKUX 3HAHUHM U IeHCTBUMH, Crieln(UIHBIX
IeOMETPUHM, U HEOOXOAMMBIX MJs YCIEUIHOIo NpOo(EeCCHOHAIBHOIO 00pa3oBaHMs, CBSI3aHHOIO C
HCI0JIb30BAaHUEM MAaTEMAaTUKH.

[IpropuTeTHBIMU 3aJjladyaMHU Kypca I€OMETPUM Ha YriayOJIEHHOM YpPOBHE, PAaCIIUpPSIOIIMMHU U
YCUJIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paciiMpeHue MpeaCTaBIeHUs] O FeOMETPUM KaK 4acTH MUPOBOM KylbTyphl U (popMupOBaHHE
OCO3HAHMS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIMM MUPOM;

dbopMHpOBaHHE TIPEACTABICHUS O TPOCTPAHCTBEHHBIX (QHUrypax Kak O BaXHEHIINX
MaTEeMaTHYECKUX MOJIENSIX, IO3BOJISIOLIMX OMUCHIBATh U U3y4YaTh Pa3HbIE SIBICHUS OKPYXKAIOIIEro MUpa,
3HaHUe MOHATUIHOIO anmnapara 1o paszeny «CrtepeoMerpus» yueOHOro Kypca reoMeTpuH;

(dbopMHUpoBaHHE YMEHMsI BJaJleTh OCHOBHBIMHU IMOHSATUSAMHU O MPOCTPAHCTBEHHBIX (UIypax U HUX
OCHOBHBIMM CBOMCTBaMH, 3HaHHE TeopeM, (OopMydl M YMEHHE HMX IPUMEHSATh, YMEHUS JO0Ka3bIBATh
TEOPEMBbI U HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pELIeHUS 3a1ay;

¢dbopMHpOBaHME YMEHMs paclO3HaBaTh Ha 4YepTekax, MOJENIX M B peabHOM MHpe
MHOTOI'PaHHUKH U TeJla BpaIlleHUs, KOHCTPYHPOBAaTh F'€OMETPUYECKHE MOJIEIH;

(¢bopMHpOBaHHE MOHUMAHHUS BO3MOXXKHOCTH aKCHOMAaTHMUYECKOTO IOCTPOEHMSI MaTeMaTUYECKUX
Teopuit, GOpMUPOBAHNE TOHUMAHHUS POJIM AKCMOMATUKHU IIPH NMPOBEIEHNUHN PACCyKICHUM;

(dbopMHpOBaHHE YMEHUS BIIQJETh METOAAMU JI0KA3aTENIbCTB M aJTOPUTMOB PELICHUS, YMEHUS MX
IIPUMEHSTh, IPOBOANUTH J0KA3aTEIIbHBIE PACCYKIEHUS B XOJAE PEIIECHUS CTEPEOMETPUYECKHUX 3a7ad U
3aJjad  C TPAaKTHYECKUM COJAepkKaHHeM, (OPMUPOBAHUE MPEACTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeJIbCTB IPU OOOCHOBAHUU MATEMaTUYECKUX YTBEP)KIECHUN M POJIM aKCHOMAaTHKHU B IIPOBEIECHUU
JeTyKTUBHBIX PACCYXICHUH;

pa3sBUTHE W  COBEPIICHCTBOBAHHE WHTEIUIEKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
oOyuJarouuxcsi, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIEA0BATENbCKUX YMEHUH, KPUTUYHOCTH MBIIIJICHHUS,
MHTEpeca K M3Y4eHUIO T€OMETPUH;

¢dopmupoBanre GyHKIIMOHATIBHON IPAMOTHOCTH, PEJIEBAHTHON T'€OMETPUN: YMEHUS pacliO3HABATh
NPOSIBJICHUSI TE€OMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX >KU3HEHHBIX
CUTyallusiX M TPH M3YyYEHUU JPYruX Y4eOHBIX NPEIMETOB, IMPOSBIEHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEM, MOJAETUPOBAaHUS pEaNbHbIX CHUTYyallud, HCCIEAOBaHUS IOCTPOCHHBIX MOJeNeH,
MHTEPIpPETAINU TOTYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEp)KaTEeNIbHBIMU JIMHUAMH y4yeOHoro kypca «['eomerpusi» B 10-11 kmaccax
apisaoTcs:  «[IpsiMble W IJIOCKOCTH B HIPOCTpaHCTBe», «MHoOrorpaHHuku», «Tena BpaleHUs»,
«BekTopsl ¥ KOOpAUHATHI B IPOCTPAHCTBEY, «/[BHIKEHUS B IPOCTPAHCTBEY.

CohopmynupoBannoe Bo @DPI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH HOHATHSAMU,
peNeBaHTHBIMM T€OMETPUHU Ha YriyOnéHHOM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCHTCS KO BCEM
COJIEp>KATENIbHBIM JIMHUSAM y4eOHOro Kypca, a GOpMHpPOBAHUE JIOTHUECKUX YMEHHUH pacrpenessercs He
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TOJIBKO TI0 COJEp)KATeNbHbIM JHHHUAM, HO W 1O ToxaMm oOydenus. Conepxanue oOpa3oBaHUS,
COOTBETCTBYIOIICE TPEIAMETHBIM pe3yibTaTaM ocBoeHUs1 DenepanbHONW pabouell MpOrpamMMBbI,
pacnpeei€HHBIM 0 rojilaM O0yuYeHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIIpOcaM 00ydaronyecs: o0paaaiuch HEOJHOKPATHO. DTO TO3BOJISIET OPraHU30BAaTh
OBJIAJICHUE TE€OMETPUYECKMMHU IMOHATHSAMH UM HABbIKAMHU I10CJIEJOBATEIBbHO M IIOCTYNATEIbHO, C
COONIOZICHUEM TPUHIUIA TPEEMCTBEHHOCTH, a HOBbIE€ 3HAHUS BKIIOYaTh B OOIIYI0 CHUCTEMY
TE€OMETPUUYECKUX TMPEICTaBICHUN OOydarolmuxcs, paclmmpsis W yroyonsas e€, oOpasys HIpOovHbIE
MHOYKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIIyOJIEHHOM YPOBHE [TO3BOJISIET:

co3iath ycioBus Uit auddepeHumanuy  o0ydeHUs, IOCTPOCHHUS  HUHIUBUAYATbHBIX
0o0pa3oBaTeNbHBIX MNPOTrpamMM, OOECHEUUTh YIIIyOJIEHHOE H3YYEHHE T€OMETPUU KaK COCTaBJISIOLICH
yueOHoro npeaMera «MaremaTukay;

MOJITOTOBUTH O0YYAIOIIUXCS K MPOIOJDKCHUIO N3YUEHHsI MATEMAaTUKH ¢ Y4€TOM BbIOOpa Oyay1eit
npodeccuu, odecreunBas MPEeeMCTBEHHOCTh MEXKTy OOIIMM M Mpo(heCcCHOHATILHBIM 00pa30BaHUEM.

Ha uzyuenue yuebHoro kypca «I'eomerpus» Ha yriyonéHHoMm ypoBHe oTBoautcs 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B HEIeIIO).
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COJEPKXAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsimas, IUIOCKOCTb, HpocTpaHcTBO. llonsTHe 00
AKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEIICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE MpsSMBIX B IHPOCTPAHCTBE: IIEPECEKAIOIIUECs, IapajuleIbHbIE U
ckpemuBamomuecss npsmele. I[lpu3Hakn ckpemuBaromuxcs NpsAMbIX. [lapamienbHOCTs NpsAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: NMapajUICJIbHBIE IPAMBIE B IIPOCTPAHCTBE, NMApAJUIEIBbHOCTh TPEX MPSAMBIX,
HapajjIesIbHOCTh NPAMONM M IuiockocTH. [lapamuienbHoe M LIEHTpaJbHOE MPOEKTUPOBAHHUE, M300paXKeHHe
¢uryp. OCHOBHBIE CBOWCTBAa MapajUICIBLHOTO MPOCKTHpOBaHUsS. M300pakeHue Quryp B mapauieIbHOM
IPOCKUMU. YTIbl € COHANPABICHHBIMA CTOPOHAMHU, YroJl MEXAYy IpPSAMBIMH B IPOCTPAHCTBE.
[TapayuienpHOCTh  IUIOCKOCTEM: IapajuIeNIbHBIE IUIOCKOCTH, CBOMCTBA IApaUICIbHBIX INIOCKOCTEH.
IIpocreiimye npocTpaHCTBEHHbIE (GUIyphl HA IUIOCKOCTH: TETpajAap, Mapajulesienunesl, MOCTPOCHUE
CCYCHHUH.

IlepnesquKyISIpHOCTD NPSAMOM U INIOCKOCTH: NIEPIEHIUKYISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE, MPSIMbIC
napajuleJIbHble U NEPIEHANKYIISIPHBIE K IIIOCKOCTH, IPU3HAK MEPIEHIUKYIISIPHOCTH NPAMOM U IIJIOCKOCTH,
TeopeMa O MPSAMOM NEPHEHANKYISIPHOMN M1ockocTu. OpTOroHanpHOe NpoekTuposanue. [lepnenaukymnsap u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOU N0 IIJIOCKOCTH, MPOEKIIMS
¢urypsl Ha IJIOCKOCTh. [lepneHIuKYISIpHOCTh IUIOCKOCTEW: NpPU3HAK MNEPIEHIUKYISIPHOCTU JIBYX
mrockocrei. Teopema 0 TpEX NEpIEHAUKYIIAPAX.

VIl B IPOCTPAHCTBE: YroOJI MEXAY NPSAMOM M INIOCKOCTBIO, IBYTPaHHBINA YIroJl, JIMHEHHBIA yroil
JBYTrpaHHOro yria. TpéXrpaHHblil 1 MHOTOrpaHHble yriibl. CBOMCTBA MJIOCKUX YIJI0B MHOTOIPAHHOTO YIIa.
CBolicTBa IJIOCKMX M JIBYTPAHHBIX YIJIOB TPEXTPaHHOro yria. TeopemMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buasl MHOrorpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. IIpumsma: n-yrosbHas mnpusma, npsmas u
HAKJIOHHAas NpuU3Mbl, OOKOBas W TMOJHas MOBEPXHOCTb Npu3Mbl. [lapannenenunesn, HpsIMOYTOJIbHBII
napajuleJIenunen 1 ero ceorcrea. Kparyaiimue myTu Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHast Teopema Iludaropa. Ilupamuna: n-yronbHas nupamuia, MpaBUIbHAs U yCeuEHHas
nupamuipl. CBoiicTBa pébep 1 OOKOBBIX I'paHell MpaBWIbHON mupaMuisl. [IpaBuiibHbIE MHOTOTPAHHUKHU:
IIpaBUJIbHAsA IPU3MA W IpaBHJIbHAs INHPAMHJA, NPABWIbHAS TPEYrojbHas INHPAMHUJA W IPaBUIbHBINA
TeTpa’ip, KyO. IIpeacraBieHne o npaBUIbHBIX MHOTOIPaHHHUKAX: OKTAd/Ip, JOAEKa3Ap U UKOCAIP.

Bbluucnenne »1€MEHTOB MHOTOIpAaHHMKOB: p&Opa, aAuaroHanu, yriael. Ilnomans OGokoBoi
MOBEPXHOCTU M TOJHOM TMOBEPXHOCTH MNPSMOM TNPU3MBI, IJIOLAJAb OCHOBAHUN, Teopema O OOKOBOIt
MOBEPXHOCTH MpsiMON mpu3Msbl. [1nomans 60K0BOM MOBEPXHOCTH U MOBEPXHOCTH MPABUILHONW MUPaAMUIBbI,
TeopeMa O IUIOLAAN YCEeUEHHON TUPaAMUIBI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHI CHMMETPUH NPAaBUIbHBIX MHOTOTpaHHUKOB. CUMMETpUS B
[IPaBUIILHOM MHOTOIPAaHHMKE: CHMMETPUs MapajulelIeuIe[a, CAHMMETPHS IIPaBUIIBHBIX IIPU3M, CUMMETPUS
MIPaBUIIbHON TUPAMUJIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOIO BEKTOpAa, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHBIE U IPOTHUBOIIOJIIOXKHO HAIPABICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JleficTBHsI ¢ BEKTOpAMM: CIIO)KEHUE W BBIUNTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXEHUE
BEKTOpa Ha 4mncio. CBONCTBaA ClIOkKEHUsT BEKTOpOB. CBOMCTBA YMHOKEHMS BEKTOpa Ha yucio. llonsaTtue
KOMIUIaHapHble BeKTOpbl. Ilpu3Hak komIuiaHapHOCTH TpPEX BeKTOpoB. IlpaBuno mnapaulenenumnena.
TeopeMa 0 pasioKEHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOopaM. IIpsMoyrosnbHas cucrema
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KoopAuHar B npoctpaHcTBe. KoopauHatel Bekropa. CBs3b MEXIy KOOpIMHAaTaMH BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJI MeXAy BekTopamu. CKaJIIpHOE MPOU3BEICHNE BEKTOPOB.
11 KJIIACC

Tesa BpaleHus

[ToHATHA: MUIMHAPUYECKAs IOBEPXHOCTh, KOHMYECKAs MOBEPXHOCTb, cheprueckass IMOBEPXHOCTD,
oOpasyromue mnosepxHocTed. Tena BpalleHUs: LWIMHIP, KOHYC, YyCe4€HHBIH KOHYC, cdepa, map.
B3anmuoe pacronoxkeHue cepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K chepe. M3o0paxkeHue Ten
BpalleHNs Ha IJIOCKOCTH. Pa3BépTka mmmHapa u konyca. CuMmmeTpus cepsl U mapa.

O06Bém. OcHoBHBIE cBOIicTBa 00BEMOB Tell. Teopema 06 06bEME NPAMOYTOJILHOTO Mapasliesienunea
u cieactBus u3 He€. OO0bEM NpsAMON U HAKIIOHHOM MPU3MBI, HWINHAPA, TUpaMuabl U KoHyca. O0bEM mmapa
Y 11apOBOI'0 CErMEHTA.

Kom0Ounanuu ten BpalieHuss 1 MHOrorpaHHukoB. [Ipu3Ma, BucanHasi B WIMHJIP, OINMCAHHAS OKOJIO
mwmHAapa. [lepecedenue cdepsl u mapa ¢ miockoctero. Kacanue mapa u cdepsl miockoctsio. [lonstue
MHOI'OI'paHHMKa, OTIMCAHHOTO OKOJIO chepbl, chepbl, BIMCAHHON B MHOTOTPAHHUK WM TEJIO BPALCHHUS.

[Tnomanp MOBEpXHOCTH IMIIMHAPA, KOHYCa, IUIomaas chepsl u e€ yacteii. [loqoGue B mpocTpaHcTBe.
OtHomeHne O0O0BEMOB, TMUIOHIANEH TMOBEpXHOCTEH mMOA0OHBIX ¢uryp. IlpeoOpasoBanme momoodwus,
roMoTeTHs. Pemenue 3a1a4 Ha III0CKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[ToctpoeHue ceyeHUH MHOTOIPDAaHHMKOB M TeJ BpAILEHUS: CEUeHHs LWIMHApa (MapauiesIbHO U
NEPIEHIUKYJIIPHO OCH), CEUEHHUs KOHyca (MapasuieibHbleé OCHOBAHUIO U MPOXOASIINE YEpe3 BEPLIUHY),
CEYeHMs IIapa, METOJbI IIOCTPOEHUs CEYECHHI: METOJ CJIENOB, METOJ BHYTPEHHETO INPOCKTUPOBAHUSA,
METOJ] IIEPEHOCA CEKYIIEH IIIOCKOCTH.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTops! B mpoctpanctse. Onepanuu Haj BeKTopamu. BekTopHoe yMHOXKEeHHE BEKTOpoB. CBolcTBa
BEKTOPHOTO yMHOKEHMs. lIpsiMoyrosbHas cucrema KOOpJAMHAT B MPOCTpaHCTBe. KoopauHATHI BEKTOpA.
Paznoxenne BekTopa no 6aszucy. KoopJMHaTHO-BEKTOPHBIA METO/ MIPU PELICHUH T€OMETPUUYECKHX 3a/1a4.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxenust mpoctpanctBa. OtoOpaxkenus. J[BmwkeHuss u paBeHCTBO ¢uryp. OOmmMe cBoiicTBa
JBWKCHUW. Bubl IBHOKEHUI: MTapaJuIeIbHbIN NIEPEHOC, LIEHTPAJIbHAsT CAMMETPHS, 3€pKalbHasi CHMMETPUS,
OBOPOT BOKPYT npsiMoil. [Ipeobpazosanus nogobus. [Ipsmas u chepa Ditnepa.
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IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA YYEBHOI'O KYPCA <« I'EOMETPUS»
(YIJIYBJEHHBIIA YPOBEHB) HA YPOBHE CPEJHET O OBIIIETO OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHckoe BOCIMTaHUE:

c(hOpMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMHA OOYYaIOIIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHMCKOTO OOIIecTBa, MPEACTABICHHE O MaTeMaTHUYeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBICHUH, IPOIEAYP TPAKIAHCKOTO 00IIecTBa (BEIOOPHI, ONPOCHI U APYTOE), YMEHHE
B3aMMOJICHCTBOBATH C COLMATBHBIMA HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIUSIMU ¥ Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHUUCKOM TPaXTAHCKOH HMJICHTUYHOCTH, YBXKEHHS K TMPOILIOMY |
HACTOAILLIEMY POCCUMCKOM MaTEMaTHKH, LIEHHOCTHOE OTHOLIEHUWE K JOCTHIKEHUSM POCCHMCKUX
MaTeMaTUKOB M POCCHMCKOM MaTEMaTHYE€CKOM IIKOJbI, HMCIOJIb30BAHUE 3THUX JOCTHKEHUH B IPYTUX
HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHE JyXOBHBIX IICHHOCTEH pOCCHIICKOr0 Hapoaa, cHOpMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUsSI, STUYECKOTO TOBEACHUS, CBS3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HayKH U
JESATEIbHOCTHIO YUEHOT0, OCO3HAHKE JTMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

3CTETUYECKOE OTHOILIEHWE K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCy JACHUN, BOCIPUUMUYUBOCTh K MAaTEMaTHYECKUM aCIEKTaM Pa3JIMYHbIX
BUJIOB UCKYCCTBA;

5) puznyeckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHHUSI TPUMEHATh MaTeMaTUYeCKHWe 3HAaHUS B HMHTEpecax 30pOBOr0 U
Oe3zomacHOTO OOpa3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBbIO (310pOBOE THUTAHUE,
cOaNaHCUPOBAHHBIM PEXUM 3aHATUN W OTHAbIXA, peryispHas (u3nueckas aKTHUBHOCTb), (U3UYECKOE
COBEPILIEHCTBOBAHUE NIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATENBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYyAY, OCO3HAaHWE IIEHHOCTH TPYAOIIOOUs, HHTEpEC K pa3IudHbIM cdepam
PO EeCCHOHAIBHON JESITEIbHOCTH, CBA3aHHBIM C MaTEMAaTUKOW U €€ MPUIIOKEHHUSIMHU, YMEHUE COBEPIIAThH
OCO3HAHHBII BBIOOp OyAyIel mpodeccuu U pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI, TOTOBHOCTh
U CIOCOOHOCTh K MaTeMaTH4eCKOMY OOpa3oBaHHUIO M CaMOOOpPa30BaHUI0 HA MPOTSHKEHWH BCEH KU3HHU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUYECKUX 33J1a4 MAaTEMaTHUIECKON HAIIPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJIOTHUECKON KYJIbTYpHl, OHUMAHUE BIUSHUS COIMAIBHO-DKOHOMUYECKUX
MPOIIECCOB HAa COCTOSHUE MPHUPOJHOM U COIMATBHOW CpeAbl, OCO3HAHHWE TJIO00AIILHOTO XapakTepa
SKOJIOTUYECKHUX TPOOJIeM, OpHEHTAIMsl Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWUW IS PEIICHHS 3a7ad B
00JIaCTH OKPYKAIOIICH Cpenbl, TIIaHUPOBAHUE TMOCTYMKOB M OIEHKH MX BO3MOXKHBIX TTOCIEICTBHH IS
OKpY>Kalolllel Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
1 0OIIIECTBEHHOW MTPAKTUKH, TOHUMAaHUE MAaTeMaTHIECKON HAyKH KaK cephl YEIOBEUECKOM IeATeTLHOCTH,
STanoB €€ pa3BUTUS U 3HAYUMOCTH JI Pa3BUTUSA LIMBUIM3ALMU, OBIAJCHUE SI3BIKOM MaTE€MaTUKH M
MaTEeMaTUYeCKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MHUpPa, TOTOBHOCTb OCYILIECTBIISATH MPOEKTHYIO U
HCCJIEI0OBATENBCKYIO ICSITENPHOCTh MHIUBUIYAIHHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBHSI
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ba3oBrble JJornyeckue NeMcTBu:

BBISBIISITh M XapaKTEpPU30BAaTh CYIIECTBEHHbIE MPU3HAKH MaTeMaTHUECKUX OOBEKTOB, IOHSITHH,
OTHOILECHUHA MEXIy MOHATUAMH, (POPMYIUPOBATh ONPEEICHHs OHIATUM, YCTAaHABIMBATE CYLIECTBEHHBIN
IPU3HAK Kiaccu(UKaluu, OCHOBaHUs Ul 0000IIEHUS U CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIN3a,;

BOCIIPHHMMATh,  (OpMYyIHpOBaTb W  NPEOOpPa3OBBIBATH  CY)KICHHS:  YTBEPAWUTENbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U 00IUE, YCIOBHEIC,

BBISBJIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTUBOpeuMs B (akTax, JAHHBIX,
HaOJIIOAEHUAX U YTBEPXKICHMAX, MpeajaraTb KpUTEpUU JJIs  BBIABICHHMS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIeNlaTh  BBIBOJBI C  HCIIOJb30BAHWEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX M  HMHIYKTHUBHBIX
YMO3aKJIFOYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITENIBHO JO0Ka3aTesJbCTBA MAaTEeMATUYECKUX YTBEpPKICHUHM (mpsiMble U OT
IPOTHBHOTO), BBICTPaMBaTh apryMEHTAIMIO, MPHUBOAMTH IMPHUMEPHl M KOHTPIPUMEPHL, OOOCHOBBIBATH
COOCTBEHHBIE CYKIEHUS U BBIBOJbI;

BbIOMpATh CcHoco0 peuieHus ydeOHOH 3amaun (CpaBHHMBAaTh HECKOJIBKO BAPUAHTOB pELICHUS,
BbIOMpAaTh HanboJIee NOAXOAALIMN C YIETOM CaMOCTOSATENIBHO BbIIEJICHHBIX KPUTEPUEB).

ba3zoBble uccienoBarebCcKue 1eHCTBUA:

UCTIOJIF30BaTh BOIPOCHI KAaK MCCIIE0BATEIbCKUIA HHCTPYMEHT MO3HAHUsA, (HOPMYIHPOBATH BOIIPOCHI,
duKcupyomue MpoTUBOpPEUne, NpodIeMy, YCTaHABIMBATh NCKOMOE M JaHHOE, (hOPMUPOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULUIO, MHEHHUE;

IIPOBOAMTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIM HSKCIEPUMEHT, HMCCIEIOBAHUE IO YCTAHOBJIICHHIO
0COOEHHOCTE MaTeMaTHYecKoro OOBEeKTa, SBICHHS, IPOLECCa, BBIIBICHUIO 3aBHCUMOCTEH MEXIY
00BeKTaMu, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENIbHO  (OpMyJIMpOBaTh OOOOIIEHMsT W BBIBOJABI 10 pe3yJlbTaTaM MPOBEIEHHOIO
HaOJIOEHUs, MCCIIEOBAHUS, OLEHMBATh JOCTOBEPHOCTb IIOJYYEHHBIX pPE3Yy/IbTaTOB, BBIBOJOB U
0000111eHHI];

IIPOrHO3MPOBATh BO3MOXKHOE pPa3BUTHE MpOIEcca, a TaKKe BbIIBUIaTh MPEINOJOKEHUS O €ro
pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:

BBISBJIATH Je(UUIUTH HHPOPMAIUK, TaHHBIX, HEOOXOIMMBIX JJIsi OTBETA Ha BOIPOC M JUISl PEIICHUs
3a/1a4i;

BBIOMpPATh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATh, CUCTEMaTU3UPOBATh U
UHTEPIPETUPOBATH MHPOPMAIIUIO PAa3IMUHBIX BUJOB U ()OPM IMPEICTABICHHUS;

CTPYKTYpUpOBaTh HH(OpMaLNIO, MPEACTaBIATh €€ B pa3iMuHbIX (opMax, HIUIFOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOATENIBHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

OO0uenne:

BOCIIPUHUMATh U (POPMYTUPOBATH CY)KICHHS B COOTBETCTBHM C YCJIOBHUSAMHU U ILEIAMH OOLICHMS,
SICHO, TOYHO, I'PaMOTHO BBIp@XXaTb CBOIO TOYKY 3PEHMS B YCTHBIX M IHCBMEHHBIX TEKCTaX, IaBaTh
MOSICHEHHUSI 110 XO/1y PEIIeHHUs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEHHBIH pe3ybTaT;

B X0J/ie 00CYX/IeHHUs 337aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl, IPOOJIEMbl, perraeMon
3a/la4M, BBICKA3bIBaThb MWJIEW, HALICJICHHBIE Ha IIOUCK PELIEHUS, CONOCTaBIATb CBOM CYXKIEHHSA C
CYXJIEHUSIMH JIPYTMX YYAaCTHUKOB JIMAJIOTa, OOHAPYKUBATh Pa3iIMuue U CXOACTBO MO3UILIUH, B KOPPEKTHOM
dbopme GpopMyIHpoBaTh PA3HOTIIACHS, CBOM BO3PAKECHHUS;

IPEICTaBIATh  PE3YyAbTATHl  PEIUICHUS  3aJadM, OKCIIEPUMEHTA, HCCICIOBAaHUSA, IIPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (popMaT BBICTYIUICHHS € Y4€TOM 3a7ay MPEe3eHTAlUd U OCOOCHHOCTEH
ayJIUTOPUH.
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PeryasiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeiicTBUS

Camoopranuzanus:

COCTaBJIAITH IUIAH, aJITOPUTM PEIISHUs 3aJa4M, BEIOMpPATh CIOCO0 pemieHUs ¢ y4ETOM HMEIOIIMXCS
pECYpcoB B COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BApUAHTHI PEIICHUH C
y4€TOM HOBOUM HH(OPMAITHH.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

BIIQJICTh HAaBBIKAMHU I103HABATEIIPHOM PEQIICKCUU KaK OCO3HAHHS COBEPIIACMBIX JEHCTBHA |
MBICJIUTEIILHBIX TIPOIIECCOB, HMX PE3yJbTAaTOB, BIAJIETh CIHOCO0AMH CAaMOIPOBEPKH, CAMOKOHTPOJIS
mporecca U pe3yJsibTaTa perieHusl MaTeMaTHIeCKON 3a/1auH;

MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IPHU PEIICHUU 33/1a4¥, BHOCUTh KOPPEKTHBHI B
NeATEeTLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAaHHBIX, HAWIEHHBIX OITMOOK, BHISBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pEe3yJbTaTa IEJIM WU YCIOBUSM, OOBSICHATH NMPUUYMHBI JTOCTHUKCHUS WIH
HEJOCTH)KCHHUSI PE3YJILTATOB JIEATEIHHOCTH, HAXOUTh OLIHOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eAITEIbHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAJIbHON paOOTHI MPH PELICHUN
yueOHBIX 3aJa4, MPUHUMATH LEJIb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThl, pacmpenensiTh BHABI PadOT, IOTOBapUBATHCS, OOCYX AATh MPOIECC H Pe3ylbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

y4acTBOBATh B IPYNIOBBIX (popmax paboThl (00CYyKIeHUS, 0OOMEH MHEHUH, «MO3TOBBIC IITYPMBI» U
WHBIE), BBIMOIHATH CBOIO 4acTh PabOThl U KOOPIUHUPOBATH CBOU JEHCTBHS C APYTUMU YIEHAMHU KOMaH/bI,
OILICHMBATh KA4e€CTBO CBOETO BKJIA/Ja B OOIIHMI MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU
B3aUMOCHUCTBHS.

INPEJIMETHBIE PE3YJIBTATDI

K xoniy 10 kiacca o0ydaromuiicss HAyquTCs:

e CcBOOOJHO OMNEpPUPOBATh OCHOBHBIMH TOHSATHSAMHU CTEPEOMETPHUM TMpPH pelIeHUH 3ajad |
IIPOBEJCHIUN MaTEMaTHYECKUX PACCYKICHUM;

® [IPUMEHSATh aKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX NP PEIIEHUH F€OMETPUUECKUX 3aau;

e kjaccu(UUUpPOBaTh B3aMMHOE pAacIOJIOKEHHE TMPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e cBOOOJIHO ONEPUPOBATh MOHATHAMH, CBI3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXY MPSIMBIMH B
IIPOCTPAHCTBE, MEXY NMPSAMOU U MIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATh MOHATHIMH, CBSI3aHHBIMU C MHOTOIPAaHHUKAMH;

e CcBOOOJHO  pacrmo3HaBaTh  OCHOBHBbIE  BUJIBl ~ MHOIOIPAaHHMKOB  (IIpU3Ma, MUPaMUAA,
MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KJaccu(UUIUpPOBaTh MHOIOIPAaHHHUKH, BEIOMpPAsi OCHOBAHHUS JJISl KIaCCU(PHUKAIINH;

e cBOOOJHO ONEPUPOBATH MOHATHSIMH, CBI3aHHBIMHU C CEUEHHEM MHOT'OI'PAaHHUKOB IIOCKOCTBIO;

e BBHINOJHATH MapajuleibHOE, IIEHTPaJbHOE M OPTOTOHAJIBHOE MPOEKTUpOBaHHE GUTYp Ha
IUIOCKOCTB, BHIIOJHATH N300paXkeHUs (GUTyp Ha MIOCKOCTH;

® CTPOWTH CEUEHHs] MHOTOTPAaHHUKOB Pa3IMYHBIMH METOJAMH, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YepTeXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHU3Y;

® BBIUMCIIATH IUJIOUIAJU MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUPaMUIA), T€OMETPHUECKUX
TeJ C MpUMEHEHUEM HOPMYT;

e CcBOOOJHO ONEpUPOBATh MOHATHAMM: CHUMMETPHUS B IMPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh
CUMMETPUH, LICHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI;

e CcBOOOIHO OMNEpPUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpAWHATaM B
IPOCTPAHCTBE;

®  BBINOJHATH JACHCTBHS HAJl BEKTOPAMH;
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e pemiath 3aJaud  Ha  JOKA3aTelIbCTBO MAaTeMaTHYECKUX OTHOIIEHHH M  HaXOXACHHE
FeOMETPUUECKUX BEJIMYHH, IPUMEHSSI U3BECTHBIE METO/IbI NIPU PEIICHUH MaTeMaTHYECKHUX 3a7ad
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXKHOCTH;

® [PUMEHSTH MPOCTEllIe MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PELICHNUU CTEPEOMETPUUECKHUX 3a]1a4;

e U3BJEKaTh, MPEOOPa3OBbBIBATE M MHTEPIPETUPOBATH HHGPOPMAIUMIO O MPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

® [pPUMEHATh NOJYYECHHBIC 3HAHMUA Ha IMPAKTHKE: CpPaBHUBAThb M AaHAJM3UPOBATh pealIbHBIC
CUTyallud, NPUMEHSTHh H3Y4YEeHHBIC MOHATHUS B TPOLECCE IMOUCKA PEHICHUS MaTeMaTHYeCKH
c(hOopMyJIMPOBAaHHON MPOOJIEMbI, MOJAEIUPOBATh pEAIbHbIE CHUTyallM Ha S3bIKE T'€OMETpPUH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIEIN C HMCIOJIb30BAaHUEM TI'€OMETPHUUECKUX IOHSATHI U TEeopem,
ammapara ajareOpsl, pemaTbh IPakTHYeCKUe 3a1a4u, CBA3aHHbIE C HAX0XKICHHEM I€OMETPUIECKUX
BEJIMYHH;

® UMETh NPEACTaBICHHUA OO0 OCHOBHBIX JTamax pa3BUTHSA T'€OMETPHUHM KaK COCTaBHOM 4YacTu
(GyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K konny 11 kiacca o0yyaronuiicss Hay4uTcs:

e CcBOOOIHO OIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C LWIMHIAPUYECKOH, KOHUYECKOH U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CIIOCOOBI OTYUEHUS;

® ONepUpoOBaTh MOHITHUSIMH, CBS3aHHBIMH C T€JIaMH BpallleHUs: IIUHAPOM, KOHYcOM, chepol u
1apom;

e pacrmo3HaBaTh Tela BpalleHus (IIMHAP, KOHyC, chepa M 1map) U OOBSICHATH CIIOCOOBI
MOJTyYEHUSs Tell BpallleHus;

e iIaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE C(hephl U TIOCKOCTH;

® BBIYHCIATH BEIUYUHBI JIEMEHTOB MHOTOTPAHHMKOB W TEN BpaIIeHHs, O0BEMBI M IUIOMIAIN
MOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BPALICHUS, T€OMETPUYECKMX Tel C MPUMEHEHHEM
(opmyu;

e CBOOOJHO ONEpPUPOBATh TMOHATHSAMM, CBS3aHHBIMM C KOMOMHALIMAMHU TeJd BpallleHUs U
MHOTOTPaHHUKOB: MHOTOIPaHHUK, BIUCAHHBIA B cepy M onucaHHBIA OKoJo cdepsl, chepa,
BITMCAHHAsl B MHOTOTPAHHUK WJIM TEJIO BPAICHHS,

®  BBIYHCIATH COOTHOLIEHUS MEKY IJIOLIAISIMU ITOBEPXHOCTENH U 00BEMaMU MOJOOHBIX TEI;

e u300pakaTh H3ydaeMmble (UIYphl, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXHU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPALLCHUS;

e U3BJEKaTh, WHTEPNPETUPOBATH M MpeoOpa3oBbIBATh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPEACTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

e CcBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B POCTPAHCTBE;

®  BBINOJHATH ONEPALIUU HaJl BEKTOPaAMHU;

® 3a7aBaTh IUIOCKOCTh YPAaBHEHUEM B IEKApTOBON CHCTEME KOOPAMHAT;

e pemarb reoOMETPUYECKHE 3a/ayd Ha BBIYHMCICHHUE YITIOB MEXAY HPSIMBIMU M IUIOCKOCTSIMH,
BBIYUCIICHHE PACCTOSHMM OT TOYKM JIO0 IJIOCKOCTH, B II€JIOM, Ha TNPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia NPU PELICHUH;

e cBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBA3aHHBIMHU C JIBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JIBUKCHU;

® BBINOJHATh HW300paKEHUS MHOTOTPAHHUKOB M TeJl BpAllleHUs IMpU MapajuleIbHOM IepeHoce,
LHEHTPAIbHOW CHMMETPHUH, 3€pKaJIbHOM CHMMETPHUM, IIpU IOBOPOTE BOKPYT IPSMOH,
npeoOpa3oBaHus MOA00NS;

® CTPOUTH CEYEHHUS MHOTOTPAHHUKOB U TeJl BpAIllEHUS: CEUYECHUsS LWIMHIpa (MapajulebHO U
NEPIEHINKYIIIPHO OCH), CEYEHHUs KOHyca (mapajuielibHble OCHOBAaHMIO W MPOXOJALIME dYepe3
BEpILMHY), CEYEHHUS 11apa;
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® JCIOJIB30BaTh  METOJbl IOCTPOEHHSI CEYEHUH: METOJ  CIIEJ0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEN MIIIOCKOCTH;

® JI0Ka3bIBaTh F€OMETPUUYECKHUE YTBEPKIACHUS;

® [IPUMEHSTH T€OMETpUUYECKHE (PAKTHI JJIS PELICHUsI CTEPEOMETPUIECKUX 3aj1ay, MPEAIOIATraloIiX
HECKOJIBKO [IaroB peUIeHHs, €CIH YCIOBUS MPUMEHEHUS 3a/IaHbl B SIBHOM U HEIBHOU (hopMme;

e pewmwlaTh 3aJadyd  Ha  JIOKAa3aTeIbCTBO  MATEMaTUYECKUX OTHOLUEHUH UM HAXOXKIACHUE
F€OMETPUUYECKHUX BEJINYUH;

® [IPUMEHSATH IPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPY PELICHUU
CTEPEOMETPUYECKHX 3a/1a4;

® [PUMEHATh IIOJIyYCHHbIC 3HAHMS HA MPAKTHKE: CPABHUBATH, AHAJIM3UPOBAaTh U OLICHUBATh
peallbHblE CUTYallUH, IPUMEHATh W3Y4YEHHbIE NIOHSTUS, TEOPEMBI, CBOWCTBA B IPOIIECCE ITOMCKA
pelIeHUs MaTeMaTHYeCKH C(HOPMYIHMPOBAHHON NPOOIEMbI, MOJCTUPOBATh PEalbHBIC CHUTYallUuu
Ha SI3bIKE T€OMETPHUH, UCCIIEN0BATh ITOCTPOCHHBIE MOJEIH C HUCIOJIb30BAHMEM I'€OMETPUUYECKHUX
NOHATUM UM TEOopeM, ammapara airedpbl, pelmaTh MNpPaKTUYECKHe 3aJaud, CBSI3aHHBIE C
HaXO0X/IEHUEM T'€OMETPUUYECKUX BEJINYMH;

e UMETh NpPEJCTaBICHHUs 00 OCHOBHBIX JTamax pa3BUTHs TEOMETPHUH KaK COCTaBHOM dYacTu
(GyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakruyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 23 1 https://ege.sdamgia.ru/
B3anMHOe pacnionokeHue npsmsIx B )
2 P P 6 1 https://www.time4math.ru/
MIPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX U TUIOCKOCTEH B g https://fipi.ru/ege
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25 https://ege.sdamgia.ru/
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIBI ¥ paccTOSTHUS 16 1 https://www.time4math.ru/
MHororpanHuku 7 1 https:/fipi.ru/ege
BekTopsl B mpocTpaHcTBE 12 https://www.time4math.ru/
[ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allus )
8 P B B 5 2 https://fipi.ru/ege
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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https://www.time4math.ru/
https://fipi.ru/ege
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11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB H TeM mudpoBLIe
Ne /i P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl

1 AHamUTHYECKass TEOMETPHS 15 1 https://www.time4math.ru/
IToBTOpenue, 0600IIEHNE U .

2 p B N 15 1 https://fipi.ru/ege
cucTeMaTu3alysl 3HAHUI

3 O6bEéM MHOTOTpaHHHKA 17 1 https://www.time4math.ru/
Tena Bpamenus 24 1 https://fipi.ru/ege
[Tnomany moBEPXHOCTH ¥ 0OBEMBI .

5 Has P 9 1 https://www.time4math.ru/
KPYTJBIX TEJ

6 JIBYOKeHUS 5 1 https://fipi.ru/ege
IToBTOpenue, 0600IIEHNE U .

7 p = . 17 2 https://fipi.ru/ege
cucTeMaTu3aIusl 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0
[lokymeHT co3gaH B anekTpoHHon copme. Ne 71 ot 15.09.2023. NcnonHutens: Knioesa C.C. B I/IEKTPOHHbBINA

o2 ZHERTFUATNDIA
Ctpanuua 12 n3 15. Ctpanuua cosgara: 15.09.2023 12:46 =¥ TATAPCTAH
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

I'eomerpus. Yueonuk misa 10-11kmacco - Aranacs JI.C. u np.

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
I'eometpus. 10 knacc. CamocTtoarenbHbie paboThl - MueHckas M.A.
I'eometpus. 11 xknacc. CamocTosaTenbHbie paboThl - MueHckas M.A.

I'eomerpus. 10-11 kmaccsl. KonTponbHbie paboThl - MueHckas MLA.

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/17/

https://ege.sdamgia.ru/

[okymeHT co3aaH B anekTpoHHon chopme. Ne 71 ot 15.09.2023. UcnonHutens: Knioesa C.C. 0 AIEKTPOHHbINA
CrpaHunua 13 u3 15. CTpanuua cosaara: 15.09.2023 12:46 =¥ TATAPCTAH



[okymeHT co3aaH B anekTpoHHon chopme. Ne 71 ot 15.09.2023. UcnonHutens: Knioesa C.C. 0 AIEKTPOHHbIA
CtpaHunua 14 u3 15. CTpanuua cosgaHa: 15.09.2023 12:46 =¥ TATAPCTAH



INnct cornacoBaHusa k gokymeHTy Ne 71 ot 15.09.2023
MHuunumaTop cornacosaHusa: Knitoesa C.C. [upekTop
CornacoBaHue nHnyumposaHo: 15.09.2023 12:46

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1| Knioesa C.C. 15.09.2023 - 12:46
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