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HOEJIEBBIE OPUEHTHPDbI

Pabouast mporpammMa o yueOHOMY mpenmery «['eoMeTpusi» Ha YpOBEHb CPEIHETO
obmero oOpa3oBaHHsl COCTaBieHa C yd4€ToM paboueil mporpaMMbl  BOCIHTAHHSL.
BocrnutatenbHblii MOTEHIMAT JAaHHOTO YYeOHOro mMpeaMeTra OOCCIeUUBAET peaTn3aIuio
6J'IaFOHpI/I$ITHBIX yCJ'IOBI/Iﬁ AJI pa3BUTHUA COOMAJIBHO 3HAYUMBIX OTHOIIIEHUU O6y‘-IaIOIJ_[I/IXCSI n
IPEKIE BCEr0 LIEHHOCTHBIX OPHEHTHUPOB (LIEJEBBIX MNPUOPUTETOB). llesneBble OpUEHTHUPHI
pe3yJIbTaTOB BOCITUTAHUS HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

-K IpUpOJIe KaK MCTOYHHUKY J>KU3HM Ha 3€MJle, OCHOBE CAMOI0 €€ CYIIECTBOBAaHMS,
Hy)KI[ElIOH.ICfICSI B 3alUTC U MMOCTOAHHOM BHUMAHHWH CO CTOPOHBI YCJIIOBCKA K 3HAHUSAM KakK
UHTEJUIEKTYyaJIbHOMY pecypcy, oOecnednBaronieMy Oynyliee 4YeloBeKa, KakK pe3yJbTary
KpOIOTJIMBOIO, HO YBJIEKATEIBLHOIO Y4eOHOro Tpy1a

- K 3/0pOBBI0 KaK 3aJ0ry JOJrOW M aKTHBHOM >XM3HM YEJIOBEKa, €ro XOpOILEero
HAaCTPOCHUA U OIITUMUCTUYIHOI'O B3IJIIAa HAa MUDP.

DKOJIOTHYeCKOe BOCIIUTAHUE!
- CO3HAIOIIMKA CBOIO OTBETCTBEHHOCTh KaK TI'paXJaHWHA W IOTPEOUTENs B YCIOBHSIX
B3aMMOCBSI3H IPUPOTHON, TEXHOJIOTMYECKON U COLIMAIBHOM Cpen;
- OpHeHTHpOBaHHBIﬁ Ha IPUMCHCHUC 3HAHUM ECTECTBEHHBIX | COMAJIBHBIX HAYK IJId
peleHus 3a7a4y B 00JIaCTH OXpaHbl PUPOJIbL, IJIAHUPOBAHUS CBOMX MOCTYNKOB U OLEHKH UX
BO3MOYKHBIX ITOCJIEICTBUM I OKPYKAOILEH Cpebl;
- YYacTBYIOUIMH B MPAKTUYECKOH JEATEIBHOCTH 3KOJOIMUYECKOW, NPUPOJLOOXPAHHOMN
HaIpPaBJIEHHOCTH.
[leHHOCTH HAY4YHOT'O [TO3HAHMSL:

- BI)Ipa)KaIOHII/Iﬁ IMMO3HABATCJIbHBIC MHTCPEChI B PA3HBIX MNPCAMCTHBIX o01acTIxX ¢ y‘-IéTOM
WH/IMBUYaJIbHBIX MHTEPECOB, CIIOCOOHOCTEH, JOCTHKEHHIA;
- OpUEHTHPOBAHHBIA B JCATEIBHOCTH HA HAyYHbIE 3HAaHUS O NPHUPOAEC M OOIIECTBE,
B3aMMOCBSI35X YEJIOBEKA C MPUPOJIHON U COLIMATILHOM Cpeioii;
- pa3BI/IBaIOHII/II\/'I HaBBIKW HCIIOJB30BaHUA PA3JIMYHBIX CPCIACTB IIO3HAHHWA, HAKOIUJICHHA
3HaHUH O MHpe (A3bIKOBas, YMTATENIbCKas KYyJIbTypa, AESTENbHOCTb B WH(OPMAIMOHHOM,
uudpoBoii cpene);
- JIEMOHCTPHUPYIOIIUI HaBBIKM HAOJIIOJICHUN, HAKOIUIEHUS (PAKTOB, OCMBICIEHHUS OIBITA B
€CTECTBEHHOHAyYHOM W TIyMaHUTapHOM  OOJacTAX  MO3HAHMS, HCCIEN0BATENbCKON
JESATEIBHOCTH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHble TIOHATHA cTepeoMeTpun. Touka, mpsAMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonsatne 00 aKCMOMATHUYECKOM IOCTPOCHHM CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3anmHOe pacnosiokeHre IpsAMbIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, ITapaJlIeIbHbIE
U CcKkpemuBaromuecss npsmeie. IIpusHakm ckpemmBaromuxcs npsameix. [lapannensHoOCTh
OPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IMapAJUIC/IbHBIE IPSIMBIE B IPOCTPAHCTBE,
[apaJUIEIIBHOCTh TPEX MPAMBIX, NAPAIEIBHOCTh NPSMOM U IUIOCKOCTH. [lapaiensHoe u
LIEHTPAJIbHOE IPOEKTHpPOBaHUE, n300paxkeHue (uryp. OCHOBHBIE CBOWCTBA MapajlIeIbHOIO
npoekTupoBaHus. M3oOpaxenue ¢uryp B napauienbHOM  mpoekuumu. YIiel ¢
COHAIPABJICHHBIMA CTOPOHAMH, YrOJl MEXIy IpsAMBIMU B IpocTpaHcTBe. IlapamienbHOCTB
IJIOCKOCTEN: MMapajulesIbHbIE INIOCKOCTH, CBOMCTBA MMAapajuIeNbHbIX IIocKocTel. [IpocTeitmme
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpasJp, MapajuleNenunes, MOCTPOCHHUE
CEYCHHUH.

IlepneHUKYISIpHOCTE  TPSIMOM M IUIOCKOCTH: NEPIEHAUKYJISPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpPSAMBIE MapaUIC/IbHBIE W IEPIEHAUKYJISAPHBIE K IUIOCKOCTH, IIPH3HAK
NEPIEHIUKYJIIPHOCTH NPSAMOM M IUIOCKOCTH, TeopeMa O MpsSMOM INEpHEHAUKYISIPHON
10cKOCTH. OpTOroHaIbHOE NPOEKTUPOBaHKE. IIeprieHIuKyIIAp U HAaKJIIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHHWE OT MPSMOW JO IUIOCKOCTH, IMPOEKUus (GUrypsl Ha
IUIOCKOCTh. [IepreHIMKYIsApHOCTh INIOCKOCTEH: NPU3HAK IEPIEHIUKYIAPHOCTH [JBYX
mrockocrei. Teopema 0 TpEX NEpIEHAUKYIIAPAX.

Yrnsl B NPOCTPAHCTBE: Yrod MEXAY IPSAMONM U IUIOCKOCTBIO, JBYI'PAHHBIA YroJ,
JUHEHHBIA Yroia JBYrpaHHOro yrija. TpéXrpaHHbli W MHororpaHsHble yribel. CBolcTBa
IUIOCKUX yIJIOB MHOrorpaHHoro yria. CBoiicTBa IUIOCKMX U JABYI'PAaHHBIX YIJIOB
TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB Y CUHYCOB Il TPEXTPAHHOIO YIJIA.

MHuororpanHuKu

Buasl MHOrorpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: n-yrompHas npusma,
npsiMasi 1 HaKJIOHHAs pU3Mbl, OOKOBas M IOJIHAs MMOBEPXHOCTh NMpu3Msbl. [lapannenenunen,
NPSIMOYTOJIBHBIN TapajljIesIeNuIes; U ero cpoiicTBa. Kparuaiimme myTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oitnepa. IlpoctpancTBennas teopema Iludaropa. ITupamuna: n-
yrosibHas NUpamujaa, NpaBUIbHAs U yceu€HHas nupamuabl. CoiicTBa pédep M OOKOBBIX
rpaHeil MNpaBWIBHOM nUpaMuabl. lIpaBuiibHBIE MHOTOIpDAHHMKHW: IpaBWIbHAs NpHU3Ma U
npaBUiIbHAS MUPaMUAA, IPAaBUIbHAS TPEYrojibHas MUpaMHa M MPaBUIBHBIA TeTpa’ap, KyoO.
IIpencrasienye 0 MpaBUIBLHBIX MHOIOTPAHHUKAX: OKTA3p, JOAECKAd AP U UKOCAIP.

Bbruncnenne 371€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriabl. [liomans
OOKOBOM TOBEPXHOCTH U TOJHON IOBEPXHOCTH NPSIMOM MPHU3MBI, IJIOUIa[b OCHOBaHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU NpAMOM mpu3mbl. Ilnomanbs GOKOBOH MOBEPXHOCTH U
IIOBEPXHOCTHU MTPaBUIILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAANA YCEUEHHOU MUPAMUIBL.

CummeTpust B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUHU IPABUJIBHBIX MHOTOTPaHHUKOB.
CuMmMeTpusi B MPaBWIBHOM MHOTOTPaHHHUKE: CHMMETpHUS Mapajjiesenuneaa, CUMMETPHs
MIPaBUJIBHBIX IIPU3M, CHMMETPUs IIPABUJIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE



[ToHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTODP, UIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIEC, COHANPABJICHHBICE W IMPOTHUBOIMOJIOKHO HAIPAaBIECHHBIE BEKTOPBI.
PaBencTBO BEKTOpOB. J[€MCTBHUS C BEKTOpAaMHU: CIO0KEHHUE W BBIYUTAHHE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOYKEHHE BEKTOpa Ha 4uciao. CBOICTBA CJIOKEHHUS BEKTOPOB.
CaoiicTBa yMHOXEHUs BekTopa Ha uucio. [lonarne kommianapHelie BekTOpbl. lIpu3Hak
KOMIUTIAHApHOCTH TPEX BeKkTOpoB. IlpaBuno napamenenunena. Teopema o pasinoKeHUH
BEKTOpa 10 TPEM HEKOMIUIAHApPHBIM BekTOpaM. IIpsiMoyronpHas cucrema KOOpAMHAT B
npoctpanctBe. KoopauHatel  Bektopa. CBsI3p  MeXAy KOOpPAMHATAMHM BEKTOpa H
KOOPJMHATAMM TOYEK. YTOJ MEXAy BeKTopaMu. CKalsipHOE TPOU3BEIEHNE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[TonsATHA: UMAMHOpPUYECKas MOBEPXHOCTb, KOHWYECKas IIOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, 00pasyromue MoBepxHOCTe. Tenma BparieHus: MUIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cdepa, map. Bzanmuoe pacronoxxeHue cepsl U IIIOCKOCTH, KacaTelbHas IIOCKOCTh
K chepe. M300paxeHue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka LMIMHIpAa U KOHYcA.
Cummerpus chepsl 1 1mapa.

O6Bvém. OcHoBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIBHOTO
napajuiesenunesna u ciueactsus u3z He€. O0bEM NMpsMONW M HAKIIOHHOW NPU3MBI, LMIUHAPA,
nupamu/ibl 1 Konyca. O6bEM 11apa 1 I1apoBOro CETMEHTA.

KomOuHanmu Ten BpalleHHs W MHOTOrpaHHMKOB. [lpm3ma, BnMcaHHas B IMIMHID,
onucaHHas Okojo IuuHapa. Ilepeceuenne cdepsl n mapa ¢ miockocTeio. Kacanue mapa u
chepsl 1uIOCKOCTHIO. [lOHATHE MHOTOTrpaHHUKA, OMHUCAHHOTO OKOJIO cdephl, cdepsl,
BIIMCAHHOM B MHOTOI'PaHHUK WMJIM TEJIO BpPAIECHUS.

[Tnomanb MOBEepXHOCTH LMIMHAPA, KOHYCa, IuIolmaas chepsl u eé yacteid. Ilogobue B
npoctpancTtBe. OTHoueHHMEe O00BEMOB, IUIOHIAed MOBEpXHOCTEH MOMOOHBIX —(uryp.
[IpeoOpa3zoBanue momobusi, romoreTusi. Pemienue 3a1ad Ha IUIOCKOCTH C HCIOJIb30BAaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne cedeHH MHOTOTPAaHHUKOB U TeN BpallleHUs: CEYEeHUs LWIMHApA
(mapayuiebHO M NEPHEHIUKYISPHO OCH), CEYeHMsI KOHyca (mapajielibHble OCHOBAHUIO U
IPOXOJSIINE Yepe3 BEPUIMHY), CEUECHHUS 1Iapa, METObI IIOCTPOEHUSI CEYEHMI: METOJ] CIIEJI0B,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpaHcTtBe. Ormnepauuu HajJ BeKTOpamMH. BekTopHOe yMHOXEHHe
BeKTOpoB. CBoHCTBa BEKTOPHOIO YMHOXEHHs. IIpsMoyronpHas cucremMa KOOpAMHAT B
npoctpanctBe. Koopnunatel BekTopa. Pasnmoskenue BekTtopa mo 0asucy. KoopaunathHo-
BEKTOPHBIN METO/1 IPU PEIIEHUU T€OMETPUIECKUX 3a/1a4.

J{BH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakeHus. [[BmwkeHuss u paBeHCTBO (uryp. OOmme
CBOMCTBA JBWXEHUN. Buasl IBMKEHUN: MapajuleNIbHbIA MEPEHOC, LEHTpalbHAsl CUMMETPHSI,
3epKalbHas CUMMETpHs, MOBOPOT BOKpYr mpsiMoil. IlpeoOpazoBanus monoOus. Ilpsmas u
cepa Ditnepa.



IINTAHUPYEMBIE  PE3YJIbTATBI OCBOEHHUA  YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh TPAXAAHCKOW TO3MIMH OOYYaIOLIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIEHA POCCHIICKOro OOIIECTBa, MPEICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEAYp Tpa’kJaHCKOro oOIIecTBa
(BBIOOPBI, OIIPOCHI U JIPYroe), YMEHHUE B3aUMOJICHCTBOBATh C COLMAILHBIMA HHCTUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTH POCCUICKON IPaXKIAHCKOW UCHTUYHOCTH, YBAXKEHHUSA K MPOLLIIOMY
M HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM
POCCHUICKMX MAaTEMAaTHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJIbI, MCIOJIb30BAHUE 3THUX
JTOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoma, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O  CO3HAHUsS, JSTUYECKOTO TIOBEJICHUS, CBS3aHHOTO C MPaKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUN HAYKH U JI€ATEIIbHOCTBI0 YYEHOTO, OCO3HAHUE JINYHOTO BKJIAJa B
MOCTPOCHUE YCTOMYHUBOTO OYAYyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas OCTETUKY MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELICHUH, pacCyXIeHUH, BOCHPUUMYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTeMaTHYECKHWE 3HaHMUS B UWHTEpecax
3I0pOBOTO U 0€30MacHOro 00pasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, pEryispHas Gusndeckas
aKTHUBHOCTH), (PU3NYECKOE COBEPILICHCTBOBAHKUE MPU 3aHATHUSAX CIOPTUBHO-03/I0POBUTEILHON
JIeSTeTbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TpPYAY, OCO3HAHHME IIEHHOCTH TPYIONMIOOUS, WHTEpEC K Pa3lIuYHbIM
chepam mpoecCHOHATBHON eATETbHOCTH, CBI3aHHBIM C MAaTEMAaTUKOW U €€ MPUIIOKECHUSIMH,
YMEHHME COBepLIaTh OCO3HaHHBIM BBIOOp Oyaymed npodeccud U pearn30BbIBaTh
COOCTBEHHBIE JKM3HEHHBbIC IUIaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTeMaTHYECKOMY
00pa30oBaHUIO U caMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a7]a4 MAaTEMAaTHYECKOW HAPaBICHHOCTH;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIIOTUYECKOW KYIbTYphl, TMOHUMAHUE BIUSHUS COIMAIBHO-
SKOHOMHUYECKUX MPOILIECCOB HA COCTOSIHUE IMPUPOJHOM M COLUAIBHOM Cpelbl, OCO3HAHHE
r00aMbHOTO — XapakTepa JOKOJOTUYECKMX TMpoOJieM, OpHUEHTalusT Ha TMPUMEHEHHUE
MaTeMaTUYeCKNX 3HAHWK JUIsl perieHus 3a7ad B OOJacTH  OKpYyKalolmehd Cpensl,
MJIAaHUPOBAHUE MOCTYIKOB U OLEHKH X BO3MOKHBIX MOCIEACTBUH Il OKPYKaIOIIEH Cpebl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHON NMPAKTUKHU, TOHUMAaHUE MaTeMaTHYeCKON HayKH Kak cepsl
YEJIOBEUECKOM JIEATEIbHOCTH, JTaloB €€ pPa3BUTHS M 3HAYUMOCTU JUISL  PAa3BUTHUSA
LUUBUJIM3ALUY, OBJAJCHUE S3BIKOM MAaTEMaTUKH W MaTeMAaTUYECKOM KyJIbTYPOH Kak
CPEICTBOM II03HAHUSA MHUPA, TOTOBHOCTb OCYILECTBIIATH IPOEKTHYIO M HCCIIENOBATEIBCKYIO
JIeATEIbHOCTh UHANBUYAIIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISIBJIATh M XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEeMaTHYECKUX OOBEKTOB,
MOHATHUM, OTHOIIEHUH MEXIy NOHATUSIMH, (OPMYIUPOBATH ONpEAENCHUs TMOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBIN MpH3HAK KilaccU(UKAIMK, OCHOBAHUS Ui OOOOLICHHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIIMPOBATH M NPEOOPA30BBIBATH CYXKACHHS: YTBEPAUTEIIbHBIC U
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS B (pakTax,
JNAHHBIX, HAONIOACHUSAX W YTBEPXKACHUSAX, TMpeAJiaraTb KPUTEPUH JUISI  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U UHIAYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO J0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN (TIPsIMBIC
U OT MPOTHUBHOTO), BBHICTPAMBATh APTYMEHTAIIMIO, NMPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus y4yeOHOW 3amadM (CpaBHHMBAaTh HECKOJIBKO BapUAHTOB
pelieHusi, BBIOMpaTh HauOoJiee MOAXOMAIMNA € YYETOM CaMOCTOATENIBHO BBIJIEICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

UCIIOJIB30BaTh  BOMNPOCHI KAk  MCCIEJOBATEIbCKMM  MHCTPYMEHT  IO3HAHWUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIWE TPOTUBOpEUne, MpodieMy, YCTaHABIUBATH
HMCKOMOE U JaHHOe, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOO MO3UIINIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEBHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIEAOBAaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEeKTa, SBIEHUS, MPOIIECCa, BHISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCaMHU;

CaMOCTOSITENIbHO  (OpMYJIHpPOBAaTh OOOOIIEHUS M  BBIBOABI 10  pe3yJibTaTaMm
MpOBEeAEHHOTO HAOMIOJCHUSI, WCCIEAOBaHUs, OICHHBATh JOCTOBEPHOCTh MOTYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCA, @ TAK)KE BBIIBUTATH MPEAMOI0KECHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJISTH ACPUIUTHI WHGOPMAIINU, TaHHBIX, HEOOXOAMMBIX IJIsi OTBETa Ha BOMPOC U
JUTSL peIIeHUs 3a1a4H;

BBIOMpAaTh WH(MOpPMAIMI0O W3 MCTOYHHUKOB PA3JIUYHBIX THUIIOB, aHAJIW3UPOBATH,
CUCTEeMAaTU3UPOBAaTh M HMHTEPIPETUPOBATH HWHGPOPMAIUIO pa3IUYHBIX BUIOB U (Qopm
MPE/ICTABJICHHUS;



CTPYKTYpPHPOBaTh HMHGOPMAIMIO, MPEACTaBIATH €€ B  pa3IM4YHbIX  Qopmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HaA&KHOCTh HMH(MOPMAIIMM IO CaMOCTOSTENBHO CPOPMYIUPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHHUMATh U (POPMYJIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBHSIMU M LEIIMHU
00IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX
TCKCTAaxX, MdaBaTb IIOACHCHHA II0 XOAY PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJIy‘-ICHHbeI
pe3yJbTar;

B XO7Ie 00CYK/I€HHS 33/1aBaTh BOIPOCHI II0 CYHIECTBY 00CYK/1aeMOil TEMBI, TPOOIEMBI,
perraeMoi 3a1a4M, BEICKA3bIBaTh UIEH, HALICIICHHBIE HA TIOUCK PEIICHUS, COTIOCTABIISATh CBOU
CYKACHUA C CYXXIACHUAMU JPYIUX YYaCTHUKOB JUaJIora, O6Hapy)KI/IBaTB pas3iiniuuc u CXO0ACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

NPE/ICTAaBIATh PE3YIbTAThl PEIICHHS 3a/1a4, SKCIIEPUMEHTA, UCCIISIOBAHUS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (opMar BBICTYIUIEHHS C Y4YETOM 3ajad NPE3CHTAlMH U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBIIATh IJIaH, AITOPUTM PEIICHUS 3aJaud, BBIOMpPATh CIOCO0 peIIeHHs ¢ Y4ETOM
UMEIOINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMeHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIIHK.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIAJ€Th HAaBBIKAMM I103HABAaTEIbHONW pe(IeKCMM Kak OCO3HaHMS COBEpIIAEMBIX
JNEHCTBUI M MBICAMTENBHBIX IMPOLECCOB, WX pPE3yiabTaToB, BIAAETh cloco0aMu
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpOLEcca U pe3yJibTaTa pelIeHrns MaTeMaTHYeCKON 3a/1auH;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPU PELICHUM 3a7add, BHOCUTh
KOPPEKTHBBI B JIEATENHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HalJEHHBIX
OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LEId U YCIOBUSAM, OOBACHATH HPUYUHBI
JOCTYDKEHUSI WJIM HEJOCTH)KEHUS PEe3yJIbTaTOB JEsTEIbHOCTH, HaXOIUTh OIIMOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYalbHOW pPabOTHI
IpU PELIeHWH Y4eOHBIX 3aJad, MPUHUMATh 11€Jb COBMECTHOM JesITeNbHOCTH, IJIAHHUPOBATH
OpraHu3alI0 COBMECTHON paboThI, paclpeensTh BUIbl paboT, 10roBapuBaThes, 00CyKAaTh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBAaTh B IPYNINOBLIX (hopMax paboThl (00Cyk1eHusI, 0OMEH MHEHHI, «MO3TOBbIE
IITYPMBI» U WHBIE), BBIIOJHATH CBOI YacTh pabOThl U KOOPAMHHMPOBATH CBOU JIEHCTBHS C
JPYTUMH Yi€HaMH KOMAaH/Ibl, OIICHHWBAaTh KayeCTBO CBOEr0 BKJaja B OOMIMI MPOIYKT MO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonity 10 kiaacca o0ydaromuiicss HAyYUTCS:

e  CcBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUSMHU CTEPEOMETPUU IIPU PEILICHUU 3a1a4 U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKICHUM;

®  [PUMEHATh AaKCUOMBI CTEPEOMETPUM M CIEICTBUS M3 HUX TNpPU PEHICHUU
FEOMETPUUECKUX 3ajay;

e  iaccu(UUIUPOBATH B3aUMHOE PACIOIOKEHHUE MPSMBIX B IPOCTPAHCTBE, IJIOCKOCTEN B
IIPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e  CcBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBS3aHHBIMH C YIJIaMU B MIPOCTPAHCTBE: MEKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U INIOCKOCTBIO;

e  CcBOOOJHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOI'OI'PAaHHUKAMH;

e  CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJIbBI MHOTOTPAaHHHUKOB (TpU3Ma, MNHpaMuia,
IPSIMOYTOJIBHBIN MapajuieNenunen, Kyo);

e  iaccu(pUUMPOBATh MHOTOTPAHHUKH, BBIOMpPAas OCHOBAHUS I KJIacCU(UKALIUU;

e  CBOOOJHO OMEpPUPOBATH MOHATHUAMHU, CBSI3AHHBIMH C CEUYEHHEM MHOTOTPAHHHUKOB
IJIOCKOCTBIO;

®  BBINOJHATH MapauIeTbHOE, IEHTPAIbHOE U OPTOTOHAIBLHOE MPOCKTHPOBAHUE (PUTYD
HAa IJIOCKOCTb, BBIMOJIHATH U300paykeHusl GUTyp Ha INIOCKOCTH;

®  CTPOUTH CEUYEHHUS MHOTOTPAHHHKOB PA3UYHBIMU METOJAMHU, BBHIMOIHATH (BHIHOCHBIC)
TUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYp: BH] CBEpXY, COOKY, CHU3Y;

®  BBIYMCIATH IUIOLIAJM IIOBEPXHOCTEH MHOTOTPaHHUKOB (NpuU3Ma, MUPaMHJIA),
FEOMETPUUECKUX TeJl C IPUMEHEHUEM (OpMYIT;

e  CBOOOJHO ONEpUPOBATH MOHATHSMH: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IIIOCKOCTh CHMMETPUU (UTYPBI;

e  cBOOOJHO ONEpPUPOBATh MOHATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM U KOOpAUHATaM B
MIPOCTPAHCTBE;

e  BBINOJHATH ACUCTBUS HaJl BEKTOPaMHU;

e  pemarh 3a7auyd Ha JOKa3aTEJIbCTBO MAaTEMaTHYECKMX OTHOIIEHHWNH M HaXOXJCHHE
F€OMETPUUYECKUX BEJIUYMH, NPUMEHSS HM3BECTHBIE METOJbl NPU PEIICHUH MaTeMaTHYeCKHX
3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIIOXKHOCTH;

®  [PUMEHSTHh NPOCTEHIINE MPOTrPAMMHBIE CPEJCTBA U IEKTPOHHO-KOMMYHHKAIIMOHHbIE
CUCTEMBI IIPU PELLIEHUHU CTEPEOMETPUUECKUX 3a7ay;

e  U3BJIEKaTh, MpeoOpa3oBbIBaTh U HUHTEPIOPETUPOBATH  HMH(OPMALNIO 0
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEICTABICHHYIO HA YepPTeKax U PUCYHKAX;

® [PUMEHATh TOJYYCHHbIE 3HAHUS Ha TMPAKTHKE: CPaBHUBATh M AaHAJIU3UPOBATH
peanbHble CUTYyallMd, MPUMEHATh W3YyYEHHBbIE TOHATHUS B IMPOLIECCE IIOUCKA PEIICHHS
MaTeMaTU4ecku c(GOpPMYJINPOBAHHON MPOOJIEMbl, MOJEIUPOBATh peajlbHbIE CUTYallud Ha
A3bIKE T€OMETPUH, UCCIEA0BATh MMOCTPOCHHBIE MOJETU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX
MOHATHI W TeOopeM, ammapara anreOpbl, perarh MPaKTHYECKHe 3a/adyd, CBS3aHHBIE C
HaXO0X/IEHNEM T€OMETPUUYECKUX BEJINYMH;

®  UMeTh NpeJCTaBiIeHUs OO0 OCHOBHBIX 3Tamax pPa3BUTUS TEOMETPUU KaK COCTaBHOM
yacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHUH.

K xoniry 11 kiaacca o0ydaromuiics HAyYUTCS:

e  CBOOOJHO ONEPUPOBAThH MOHATUSAMH, CBA3aHHBIMHU C [IMJIUHJIPUYECKON, KOHUYECKON U
ceprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI MTOJTY4EHUS;



®  ONEpUPOBATH MOHATUSMHU, CBSI3AHHBIMHU C TEJIAMU BPALICHHS: HUIUHAPOM, KOHYCOM,
chepoit u mapowm;

®  pacro3HaBaTh Teja BpalieHus (MUIUHIpP, KOHYC, cepa u map) u 0ObSICHATH CITOCOOBI
MOJTyYEHUS Tell BpallleHus;

e K iaccu(UUUPOBATh B3aMMHOE PACIONIOKEeHHE chepbl U TUNIOCKOCTH;

®  BBIYHCIATH BEIWYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpalleHUs, OOBbEMBI U
IUIONIA/Id TIOBEPXHOCTEl MHOTOIPAaHHUKOB M TEJ BpAlllEHUs, TEOMETPUYECKHUX TeJl C
pUMEHEHUEM (OPMYIT;

e  CcBOOOJHO OMEPUPOBATH MOHITUSIMH, CBA3AHHBIMU C KOMOMHAIMSIMH T€J BPAIICHUS U
MHOTOTPaHHUKOB: MHOTOT'PAaHHUK, BIIMCAHHBIA B chepy M OMHUCAaHHBIN OKOJIO cdephl, chepa,
BIIMCAHHAs! B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS,

®  BBIYHCIATH COOTHONIICHHUS MEX]Y TUIOMIAIIMUA TIOBEPXHOCTEH U 00BhEMaMu TT0T0OHBIX
TEI;

e  m300paxkaTh HW3y4aeMble (UTYPHI, BBIIOJHATH (BBIHOCHBIC) IJIOCKHE YEPTEKU W3
PUCYHKOB TPOCTBIX OOBEMHBIX (GUTYp: BHUI CBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHUS Tel
BpalllCHUs;

®  U3BJIEKaTh,  HUHTEPIPETHPOBATH U  MpeoOpa3oBbIBaTh  MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HA YePTeKax U PUCYHKAX;

e  CcBOOOJHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

®  BBINIOJHATH ONEPAIMH HAJl BEKTOPAMU;

®  33J1aBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

e  pemiath TEOMETPHYSCKHE 334l HAa BBIYMCICHUE YIJIOB MEXAY MPSIMBIMA U
TUTOCKOCTSIMH, BBIYUCIICHUE PACCTOSHUHN OT TOYKH JIO TUIOCKOCTH, B IICJIOM, Ha IPUMCHCHHUE
BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

e  CBOOOJHO OIEPHPOBATH MOHSTHUSIMH, CBS3aHHBIMH C JIBIDKEHHUEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHU;

®  BBINOJHATh H300paKEHHsS MHOTOTPAHHUKOB W TeJ BpalleHUs NpU TapaieTbHOM
MepeHoce, IEHTPAIbHOW CHMMETPHUH, 3€pPKATbHOW CHMMETPHH, TpPU TOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus OI00MS;

®  CTPOUTh CEUEHUs MHOTOTPAHHMKOB W TEJI BpAIlllEHUS: CEUCHUs IWIMHIpA
(mapamienbHO W TEPHEHAMKYISIPHO OCH), CEYEHHUs KOHyca (mapajulesibHble OCHOBAaHUIO U
MIPOXOIATINE Yepe3 BEPIINHY), CCUCHHS MIapa;

®  HCIIOJIB30BAaTh METOABI MOCTPOCHHSI CEUCHUH: METOJl CJEJOB, METOJl BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/T TIEPEHOCA CEKYIICH MIIOCKOCTH;

®  JIOKa3bIBaTh T€OMETPUICCKUE YTBEPKICHUS;

®  [PUMCHATH TeoMeTpuyeckhue (aKThl IS PEIICHHS CTePECOMETPUYSCKHX 3ajad,
MIPEJITOJIATAFOIINX HECKOJBLKO IIIATOB PEIICHHUS, €CITH YCIIOBUS IPUMEHEHUS 33]JIaHbI B SBHOU U
HEesIBHOHU (opMme;

e  pemarh 3a7add Ha JOKa3aTEIbCTBO MAaTEMAaTHYCCKHMX OTHOIICHWH W HaXOXJICHHE
T€OMETPHUYECKUX BEIUYUH;

¢  [PUMCHATH MPOTPAMMHBIC CPEJICTBA M DJICKTPOHHO-KOMMYHHUKAITMOHHBIE CHCTEMBI
MIPU PEIICHUN CTEPEOMETPUIECKIX 33]1aY;

® [PUMEHATH IMOJYYCHHbIE 3HAHMUS HA TMPAKTUKE: CpPaBHUBATh, AHAIU3UPOBATh U
OIICHUBATh pEANbHBIE CHUTYAIlUU, MPUMEHSATh W3YyUYEHHBIC TOHSTHUS, TEOPEMBI, CBOWCTBA B
MPOIIECCe TIONCKA PEIICHUST MaTeMaTHIeCKH CPOPMYITUPOBAHHOW MPOOIEMBI, MOJICITHPOBATH



pEallbHBIE CUTyallud Ha S3BIKE TE€OMETPHH, HCCIEN0BaTh IOCTPOCHHBIE MOJEIH C
UCTIOJIb30BAHUEM T'€OMETPUYECKUX TMOHATUH U TeopeM, ammapara aiareOphl, peliaTh
IIPAKTUYECKHE 3a]1a4M, CBA3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKUX BEINYUH;

®  UMeTh NpEACTaBICHUS OO0 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUM KaK COCTABHOU
YyacTu (pyHAAMEHTa pa3BUTHSI TEXHOJIOTH.
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