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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma y4yebHoro kypca «l'eomerpusi» yriayOJe€HHOTO YpOBHS st
oOyuatomuxcst 11  kmaccoB pa3paborana Ha ocHoBe @DenepanbHOrO TOCYJApPCTBEHHOTO
00pa3oBaTENBHOIO CTaHJIAPTa CPEIHEro OOLIero 00pa3oBaHMs, ¢ YUETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MPEIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, U TPaJULUNA POCCHUCKOIO
oOpaszoBanus. Peanmuzanus mporpaMMbl 0O€CIIEYMBAET OBJIAJCHUE KIIOYEBBIMH KOMIIETCHIIMSMH,
COCTaBJISIOUIMMH OCHOBY JUIsl CAaMOpa3BUTUS W HENPEPBIBHOIO 00pa3oBaHUsl, IEJIOCTHOCTh
OOIIEKYJIBTYPHOTO, TUYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JIMYHOCTH O0YUYaAIOIIUXCSL.

PaGouass mporpamma kypca «['eomerpusi» pa3paboTaHa B COOTBETCTBUM C pabouyeil
MPOrPaMMOI BOCITUTAHUS IIKOJIBI U TIPOTPaMMBI TPO()OPHEHTAITMOHHOTO MUHUMYMA.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O KYPCA

I'eomerpust siBsieTCs OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CpelHEro o0miero oopa3oBaHus,
TaK Kak  oOecreuyrMBaeT BO3MOXKHOCTh  W3y4CHHsS  JIMCLMIUIMH  €CTECTBCHHO-HAYYHOM
HAIpaBJICHHOCTU W IMPEAMCTOB TI'YMAaHHTApHOIO IHKIJIA. HOCKOJII)Ky JJOTNYECKOE€ MbIIIJICHUC,
dopmupyemMoe NpH  HM3Y4CHHH OOYYAOUIMMHCS IOHSTUHHBIX OCHOB TE€OMETPUH, IIpH
JIOKa3aTelIbCTBE TEOPEM M IOCTPOCHMM LEMOYKH JIOTHYECKUX YTBEPKIACHUN IPU PEUICHUH
reOMETPUYCCKHX 3aJ[a4, YMCHHE BBIIBUTaThb K ONPOBEPraTh THMIOTE3bl HEMOCPEACTBEHHO
HCIIOJIB3YIOTCA IMPHU PCHICHUH 3aaa4 CCTCCTBCHHO-HAYYHOI'O LHUKJIA, B YaCTHOCTHU (1)I/I3I/I‘ICCKI/IX
3a/1a4.

HOEJIM U3YYEHUSA YYEBHOI'O KYPCA

Ilenp ocBoeHust mporpammbl yueOHoro kypca «l'eomeTpusi» Ha YriayOnEHHOM YpOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CIHOCOOHOCTEM OOy4aromuxcs IpUd HU3YYEHUHU TEOMETPHH, Kak
cocTaBIsifoLIed npeaMeTHOW obsactu «MaTtematuka M HMHQOpPMATHKa» depe3 obecreueHue
BO3MO)XHOCTH TPUOOpETEeHUs] M HCHOJIb30BaHUS Oosiee TIIyOOKMX TIE€OMETPHUYECKUX 3HaHUM U
JeWcTBUM, CrHenU(pHUUHBIX TEOMETPUU, M HEOOXOJUMBIX JUIS YCIEUIHOrO MpOodecCHOHATHLHOIO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAaHUEM MaTEMaTUKH.

[TpuopuTeTHBIMU 3a/lauaMi Kypca F€OMETPUU Ha YriyOlEHHOM YpOBHE, PACHIMPSIOUIMMU U
YCUJIMBAIOIUMU Kypc 6a30BOT0 ypOBHS, SIBISIOTCS:

pacuIpeHue MpeaCcTaBIeHUsI O TeOMETPUN KaK 4acTH MHUPOBOM KylbTypbl U (hOpMUpPOBaHHE
OCO3HAaHUS B3aMMOCBS3M T€OMETPHUH C OKPYKAIOIIUM MUPOM;

¢dbopMHUpoBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (HUIypax KaK O BaKHEHIIMX
MaTeMaTHYeCKUX MOJIENSIX, MO3BOJIAIOIIMX OMUCHIBATh M U3y4YaTh Pa3HbIE SIBJICHHS OKPYKAIOILIEro
MUpa, 3HaHWE TOHATHIHOTrO anmnapaTta o paszaeny «CtepeoMeTpus» ydeOHOro Kypca reOMeTpUN;

(¢hopMHpOBaHNE YMEHHUS BIIAJI€Th OCHOBHBIMHU IMOHSATUSIMU O MPOCTPAHCTBEHHBIX (UTypax U
UX OCHOBHBIMU CBOWCTBaMH, 3HaHHE TeopeM, (OpMyl M YMEHHME HUX IPUMEHSATh, YMEHHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI pEIIeHMs 3a/1a4;

(dbopMHpoBaHHE YMEHMs pacloO3HaBaTh Ha 4YepTekax, MOJENAX U B PEAIbHOM MHpe
MHOTOTPaHHHUKH U TeJia BpallleHHsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJIEIIN;

(dbopMHUpOBaHKE TTOHUMAHUS BO3MOXXHOCTH aKCHOMAaTHUYECKOTO MOCTPOCHUSI MaTeMaTUYECKUX
Teopuit, GOpMUPOBAHNE TOHUMAHHUS POJIM AKCUOMATUKHU MIPH MMPOBEIEHUU PACCYKICHUII;

(dbopMHUpOBaHKUE YMEHUS BIAJETh METOAAMHU JIOKA3aTEeNbCTB U aJTOPUTMOB PEIICHUS, YMEHUS
UX TPUMEHATbH, MPOBOJUTH JOKA3aTeNbHbIE PACCYXKICHHUS B XOJE pPEUICHUS CTEPEOMETPUUYECKUX
3aja4d M 3a/1a4 ¢ MPAKTUYECKUM cojiep kaHueM, (POpMUpPOBaHHME NPEACTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNIbCTB NpU OOOCHOBAaHUM MaTE€MaTHYECKHX YTBEP)KICHHH W pOJIM aKCMOMAaTUKU B
IIPOBEJIEHUH JI€JYKTUBHBIX PACCYXICHHI;
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pa3BUTHE U COBEPIICHCTBOBAHHE MHTEIJICKTYAJBHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyyaromuxcsi, MO3HaBaTeNbHON AaKTHUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIIEHMS], UHTEPECA K U3YYEHHUIO T€OMETPHH;

¢dbopMupoBaHue (QPYHKIMOHAIBHONH TPaMOTHOCTH, pEJIEBAHTHOW TIE€OMETPUHU: YMEHHUS
pacro3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHI, 00BEKTOB M 3aKOHOMEPHOCTEH B pEabHBIX
KU3HEHHBIX CUTYaLUAX U MPU U3YYCHHUH APYTUX y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEM
U 3aKOHOMEPHOCTEM, MOJEINPOBAHUS PEAIbHBIX CUTYAlUi, NCCIEA0BAaHUS IOCTPOCHHBIX MOJEIEH,
MHTEPIPETAIMH [TOJIyYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COJIEpKATENbHBIMU JHHUAMHU yueOHOro Kypca «l'eomerpus» B 10—11 xmaccax
aBisAoTCs: «[IpsiMble M MIIOCKOCTH B MPOCTpaHCTBe», «MHororpanHukn», «Tema BpaiieHHs»,
«BeKTophl U KOOPAUHATHI B IPOCTPAHCTBEY, «/[BHKEHHS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «YMETh ONEPUPOBATH MOHATHAMUI,
pEJIeBaHTHBIMHM T€OMETPUHU Ha YriayOnéHHOM ypoBHe oOydenmsi B 10—11 kiraccax, OTHOCHUTCS KO
BCEM COJIEPXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (opMHpOBaHHE JIOTUYECKUX YMEHUM
pacripesiesiieTcsi He TOJIBKO MO COJEPIKATEIbHBIM JIMHUSAM, HO U IO rojgam oOyuenus. Coaepxanue
o0Opa3oBaHMs, COOTBETCTBYIOIIEE MpPEIMETHBIM pe3yiabTaTaM ocBoeHus DenepanbHON paboueit
MIPOTPaMMBI, PacIpeae€HHBIM 110 T0JIaM 00YyYeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPHUHIMIHAIBLHBIM BOIpOcaM oOydaromuecs oOpaiiaiuch HEOAHOKPATHO. DTO
II03BOJISIET OPraHU30BaTh OBJIA/IEHUE T€OMETPUUYECKUMHU NOHITUSAMU U HaBbIKAMU I10CJIE10BATEIILHO
U TMOCTYHaTeNbHO, C COOJIIOICHHEM MPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIIOYATh B
OOIIYI0 CHUCTEMY T'€OMETPHUYECKUX NPEICTABICHUA OOYJaromUXCs, paciuupsis W yriyomss eg,
o0pa3yst MPOYHBIE MHOKECTBEHHBIE CBSI3U.

[lepexon Kk U3y4eHHIO T€OMETPUH HA YII1yOIEHHOM YPOBHE [TO3BOJISIET:

co3marth ycioBus Uit auddepeHuumanuu  o0ydeHUs, IOCTPOCHHUS HWHIUBUAYAIbHBIX
00pa3oBaTEeNbHBIX MPOrpaMM, 00ECIICUUTh YIIIyOIEHHOE N3YUYeHUE T€OMETPUH KaK COCTaBIISFOIIEH
yueOHoro npenmMera «MaTeMaTHKay;

MOJITOTOBUTh OOYYAIOMIMXCSI K TMPOJODKEHUIO W3YYEHHsI MaTeMaTHKH C y4€ToM BbIOOpa
Oyayuieit mpodeccun, obecrnieunBas MPEEMCTBEHHOCTh MEXIY OOIHMM M MPOQPEeCcCHOHATbHBIM
o0pa3zoBaHHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue yuebHoro kypca «I['eomerpusi» Ha yriy0i€HHOM ypoBHE B 11 kiacce oTBoaUTCS
68 yaca (2 gaca B HEIEIIO).



COJAEP)KAHUE OBbYYEHUA

Tena Bpamenus

[loHATHS: UWIMHAPUYECKAs MOBEPXHOCTb, KOHHMYECKash IIOBEPXHOCTh, cCdepuueckas
MOBEPXHOCTh, 00pa3ymoire nosepxHocreil. Tena BpaleHus: HUIMHAP, KOHYC, YCEUEHHBINH KOHYC,
cdepa, map. B3aumuoe pacnonoxenue chepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe.
N3006paxenue Ten BpalieHus Ha IIOCKOCTH. Pa3BépTka nunnHapa u konyca. Cummerpus cepsl U
niapa.

O6bEM. OcHoBHBIC CcBoHcTBa 00bEMOB Teln. Teopema 00 00BEME MPAMOYTOJIBHOTO
napajenenunena M ciueactsus u3z He€. OOBEM mpsAMONW W HAKIOHHOM NPU3MBI, LHJIMHIPA,
nupamMuibl 1 Konyca. O6bEM 11apa U mapoBOro CErMeHTa.

KomOunammu ten BpameHust ¥ MHOTOrpaHHHUKOB. [Ipu3Ma, BriricanHasi B WAIMHID, ONMCaHHAS
okonmo nmnuHapa. Ilepeceuenue cdepbsl U mapa ¢ miaockocTeio. Kacanue mapa u cdepsl
IIOCKOCThIO. [lOHSATHE MHOTOrpaHHHMKA, OIMCAHHOTO OKOJO cdepsl, cdepbl, BHOHCAHHON B
MHOTOTPaHHUK WM TEJIO BPALICHHUS.

[Tnomans MOBEPXHOCTH LWJIMHIpPA, KOHYca, Iuiomanb chepbl U e€ yacreil. [lomobOue B
npoctpanctBe.  OTHomIeHHEe  O0BEMOB, IUJIOMIAed  MOBEPXHOCTEH  MOMOOHBIX  QUTYP.
[IpeoOpa3oBanue mnomo0usi, romoreTHs. PermeHne 3amad Ha IUIOCKOCTH C  HCHOJIB30BAaHHEM
CTEepEOMETPUUYECKIX METOJIOB.

[TocTpoeHne ceueHNit MHOTOTPaHHUKOB M TeJl BPALICHUS: CEUSHHS MIIMHAPA (MTapajlieIbHO U
MEPIEeHIUKYIAPHO OCH), CEUeHHUs KOHyca (mapajielbHble OCHOBAHUIO M MPOXOJSIIME uepe3
BEPIINHY), CEYEHHUS IIapa, METOJbI MOCTPOSHHS CEYCHUH: METOJ CIIEIOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO]I IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTopsl B mpoctpanctBe. Omnepanuy HajJ BEeKTOpaMu. BekTopHOEe yMHOXXEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO yMHOXeHUs. [IpsiMoyronpHas cucTemMa KOOpAMHAaT B TPOCTPAHCTBE.
Koopounatsl Bektopa. Pasznmoskenue Bektopa mo 0Oasucy. KoopanHaTHO-BEKTOPHBIM METON MpH
peIIeHIH TEOMETPHUECKUX 3a71ad.

JBHKEeHHS B IPOCTPAHCTBE

JBxenus npoctpancTBa. OtoOpakenus. J[BrmkeHus u paBeHCTBO ¢uryp. OOmme cBoiicTBa
IBWKEHUH. Buapl NBIOKEHUH: MapajuiedbHbI NMEpeHoc, LEHTpaldbHas CUMMETpUsi, 3epKajibHas
CUMMETpHUSs, HOBOPOT BOKPYT npsimoit. [IpeoOpa3zoBanus nogobus. [Ipsmas u cdepa Ditnepa.



IINIAHUPYEMBIE PE3YJbTATDI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh  TPAXKJAAHCKOM  IMO3MIMH  OOydYarolerocs KaKk aKTUBHOTO W
OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOTO OOIIECTBa, MPEJCTABICHUE O MATEMATHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJIEHUW, TPOLENyp TPakKIAaHCKOro 0OIecTBa
(BBIOOPBI, OMpPOCHI W JIPYyroe), YMEHHE B3aMMOJIEWCTBOBATh C COI[MAIbHBIMM HHCTUTYTaMU B
COOTBETCTBHUH C MX (DYHKIIUSIMHU U HA3HAUYCHHECM;

2) naTpuoTHYECKOE BOCIINTAHUE:

c(hOPMHUPOBAHHOCTh POCCHMCKON TPaKTAaHCKON HMJICHTHUYHOCTH, YBAXEHHUS K IPOILIOMY H
HACTOSIIEMY POCCUUCKOM MAaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTH)KEHUAM POCCHUMCKHX
MaTe€MaTUKOB U POCCUUCKON MaTEMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX TOCTUKEHUHN B IPYIUX
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHWE AYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapona, CHOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOIO MMOBEJCHHUS, CBI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKEHUN HAyKU
U ICSITETLHOCTBIO YIEHOTO, OCO3HAHUE JIMIHOTO BKJIAa B IIOCTPOCHHUE YCTOWIMBOTO Oy IyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY MAaTEMaTHUYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lay, pPELIEHUM, pacCyXIEeHUH, BOCIHPHUHUMUYMBOCTH K MaTEMaTHYECKUM acIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocIUTAHUE:

c(hOpPMHUPOBAHHOCTh YMEHUSI IPUMECHSATh MAaTEMAaTHUECKUE 3HAHUS B MHTEpecax 3J0POBOTO U
6e30macHOro 0Opasa *KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (30POBOE MHUTAHUE,
cOamaHCUPOBAaHHBINA PEXXUM 3aHATHI U OTJbIXa, peryisipHas (pusndeckas akTUBHOCTD), (PU3HUECKOe
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBHOMN JESTENBHOCTHIO;

6) TpynoBOe BocnUTaAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTU TPYIONO0HWs, MHTEPEC K pa3iIHuHbIM chepam
MpoeCCUOHAIIBHON JIeATEIbHOCTH, CBSI3aHHBIM C MAaTeMaTHKONW U €€ TPHIOKEHUSMU, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIE
IJIaHBl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa3OBaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUHM BCEH KU3HHM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PELIEHUWU NMPAKTHUECKUX 3a7ad
MaTeMaTU4eCKOW HalpaBJIECHHOCTH;

7) 3K0JIOrH4YecKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  DKOJOTUYECKOW  KYJIbTYpbl, TIOHMMaHUE BJIUSHUA  COIMAIBHO-
SKOHOMUYECKHUX TMPOLECCOB HAa COCTOSHHME NPUPOJHOM U COUMAIBHOM Cpebl, OCO3HAHHE
JI00AJPHOTO XapaKTepa SKOJOTHUYECKUX MPOoOJieM, OpUEHTAIMs Ha TPUMEHEHUE MaTeMaTUYECKUX
3HAHUU JJIS pelIeHHs 3a7a4 B 00JIaCTH OKpYKaIoIIeH cpebl, MIaHUPOBAHUE MOCTYIKOB M OIICHKU
WX BO3MOXHBIX TTOCJICICTBHI JIJISi OKPYXKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOU MPaKTUKHU, TOHUMAHHE MaTEeMAaTUYECKOW HAyKH Kak c(heprl uemoBeueckoi
NeSATETLHOCTH, 3TAMOB €€ PA3BUTHUS U 3HAUMMOCTH JJISl Pa3BUTHSI [TUBUITU3AIINH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKd W MaTeMaTH4eCKOM KyIbTypoll Kak CpEeACTBOM TIO3HAHUS MHUPA, TOTOBHOCTH
OCYIIECTBJISITh MTPOCKTHYIO U UCCIIEIOBATEIHCKYIO IEITEIbHOCTh WHINBUIyaIbHO U B TPYIITIE.



6

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKM MAaTeMaTUYeCKUX OOBEKTOB,
MOHSTHIA, OTHOIICHUN MEXIy MOHSATUSAMU, (POPMYIUPOBATH OINPEICICHIS IOHIATUN, YCTaHABITUBATh
CYLIECTBEHHBIH MPU3HAK KIAcCHU(pUKALMU, OCHOBAaHUS AJsi O0OOIICHUS M CpaBHEHMsSI, KPUTEPUU
MIPOBOJIMMOTO AHAJIN3A;

BOCIPUHUMATh, (OPMYIUPOBaTH U MpeoOpa3oBBIBATH CYKICHHUS: YTBEPAUTEIbHBIE U
OTpHULIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;

BBISIBJISITH MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOpeuHs B (akTax,
JAHHBIX, HAOFOICHUSX U YTBEPKIICHUSX, PEJIaraTh KPUTEPUH JIJIsl BBISIBICHHS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUUI;

JenaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX W WHJIYKTUBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSATEIBHO JIOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUHN (IIPsIMbIE U OT
MPOTUBHOTO), BBICTPAWBAaTh apPryMEHTALMIO, TMPUBOAUTH MPUMEPbHl M  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BBIBOJIBI;

BBIOMpATh CIOCOO pelieHusl yueOHOU 3afaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUS,
BBEIOMpaTh HaHOOJIee TIOIXOSAIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHEB).

Ba3oBble uccienoBare/bCKue 1eHCTBUSA:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATEIILCKUHA WHCTPYMEHT TMO3HAHUS, (OpMYIHpOBaTh
BONPOCHL, (DUKCHPYIOIIHE MPOTUBOpEUYHE, MpoOIeMy, YCTaHaBIMBaTh MCKOMOE M JIaHHOE,
(GhOopMHUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHUE;

MIPOBOJIUTh  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA ~ IKCIIEPUMEHT,  MCCIIEJOBAaHUE 11O
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, SBICHHS, IIPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, ITPOLIECCAMH;

CaMOCTOSITENILHO (OPMYIUPOBATH OOOOIIECHUS W BBIBOJBI IO PE3yIbTaTaM IPOBEIEHHOTO
HaOIIO/ICHUs, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000IIEHN;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLECCA, & TAKKE BBIABUTATh MPEANOIOKEHUS O €r0
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

BBISIBIIATH JA€PUIIUTH MHPOPMAIIMH, JAHHBIX, HEOOXOIUMBIX JJI OTBETa HAa BOMPOC U JIsS
pelieHus 3a1a4u;

BBIOMpaTh ~ WMHGOPMAIMI0O W3  UCTOYHUKOB  PA3JIMYHBIX  THUIOB, aHAJIU3UPOBATH,
CUCTEeMAaTHU3HpPOBaTh U  HWHTEPIPETHPOBATH HWHGOPMAIMIO pA3IUYHBIX BHAOB U  Qopm
MIPEACTABICHHUS;

CTPYKTYpUPOBaTh HH(POPMAIINIO, MIPEICTABIATh €€ B pasNUuYHbIX (OpMax, WILTIOCTPUPOBATH
rpaduyecku;

OILICHUBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo01enue:

BOCIIPUHUMATh U (HOPMYIHUPOBATH CYXKACHUS B COOTBETCTBHHM C YCJIOBUSMU U LEIIMU
O6H.[€HI/I$I, SICHO, TOYHO, FpaMOTHO BLIpa)I(aTB CBOHO TOLIKy 3peHI/I$I B yCTHLIX U TIIHCBMCHHBIX
TEKCTax, JaBaTh MOSICHEHUS 110 X0y PEUICHUS 3a/1a4yi, KOMMEHTHUPOBATh NOJYYEHHBIA PE3YIIbTAT;

B Xoze OOCYXIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKTaeMOM TEMBI, MPOOJIEMEI,
pemiaemMoil 3a/lauu, BBICKA3bIBaTh HJEH, HAIEJICHHbIE HAa MOMCK PEILIEHHUS, COIMOCTABISTH CBOU
CYXACHHSI C CYKICHHSIMH JIPYrMX YYaCTHUKOB JAMajora, oOHapyKHWBaTh pa3jHuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe hOpMyITHPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;



MPEACTABIIATh PE3YJbTaThl PEIICHUS 3aJlayd, HKCIEPUMEHTA, WCCIEAOBaHUs, IPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (POpMAT BBICTYIICHUS C YYETOM 3a/lay MPE3eHTALUNd U 0COOeHHOCTEH
ayJIuTOPHH.

PeryisitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

COCTABIIATh IUJIaH, aJTOPUTM pELICHHS 33Ja4yH, BBIOMpATh CIOCOO pElmIeHHs C Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTb U KOPPEKTHPOBATH
BapHUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJIEKT:

BJIaJICTh HABBIKAMH IIO3HABATENFHOU peQIIEKCUU KaK OCO3HAHUSI COBEPIIACMBIX JEHCTBUU U
MBICIMTENbHBIX MPOLECCOB, UX PE3Y/IbTATOB, BJIAJETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolrecca 1 pe3yibTaTa peleHnss MAaTEMaTUIeCKOU 3a1a4uH;

IPEABUIETh TPYIHOCTH, KOTOpPBIE MOIYT BO3HMKHYTH IIPH PEUICHWM 3ala4d, BHOCUTH
KOPPEKTHBBI B JCATEIHHOCTb Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJibTaTa LEIH U YCIOBUSM, OOBSCHATH NMPUUYMUHBI JOCTUKEHUS
WIA HEJIOCTHXEHHUS pPe3ylbTaTOB  JEATEIbHOCTH, HAXOAWTh OWMOKY, JaBaTb OLIEHKY
pUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJIBHOCTD:

MOHMMaTh M HCIOJB30BATh MPEUMYIIECTBA KOMAHAHON M WHIMBHIyaTbHOH pPabOTHI MpH
pelieHMM y4eOHBIX 3aJad, MPUHUMATh Lelb COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATh
OpPraHM3aIMI0 COBMECTHOH pPabOTHI, paclpenessTh BUIbI pabOT, JOrOBAPUBATHCS, OOCYKIATh
Ipolece U pe3yabTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKUX JIFOCH;

Y4acTBOBaTh B TPYNNOBBIX (opMmax paboTel (0OCYXIeHHs, OOMEH MHEHHH, «MO3TOBBIC
LITYPMBI» U UHBIE), BBIIOIHATH CBOKO YaCTh PA0OTHl U KOOPJUHUPOBATH CBOU JEHCTBUS C IPYTUMHU
YJIeHaMU KOMaHJbl, OLIEHUMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
c(OpMyIHPOBaHHBIM yYaCTHUKAMU B3aUMOJCHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K kony 11 kiaacca oOyyaromuiicss HAy4uTCs:

® CBOOOJTHO OIEpPUPOBATh MOHITUSIMM, CBSI3aHHBIMM C LWJIMHJPUYECKOH, KOHUYECKOW H
cepuyecKoil MOBEPXHOCTIMH, OOBACHATH CLIOCOOBI TOTYUYEHHUS;

® OIIEPUPOBATH MOHATHAMM, CBA3aHHBIMU C TEIaMU BPALICHUS: IUINHAPOM, KOHYCOM, chepoit
U 11apOM;

e pacrio3HaBaTh Tejla BpalleHus (IWIMHApP, KOHYC, cepa U map) U OOBICHATH CIIOCOOBI
MIOJIyYEHUS TeJl BpallleHus;

e KJ1acCU()UIIUPOBATh B3aUMHOE PACHOJIOKEHHUE CPephl U MIIOCKOCTH;

® BEIUUCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpallleHUs,, 00BEMBI M IJIOLIa 1
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TEJ C IPUMEHEHHEM (HOpMYyIT;

¢ CBOOOJITHO OMEpPUPOBATh MOHATUSAMH, CBS3aHHBIMU C KOMOHMHALMSAMHU TeJ BpAIIEHUS U
MHOT'OI'PaHHUKOB: MHOTOTDAaHHHK, BIIMCAaHHBIM B cdepy U ONUCAHHBIM OKOJO cdepsl, cdepa,
BIIMCAaHHAsi B MHOTOTPaHHUK MJIU TEJIO BPAIICHMUS,

® BEIYUCIISATH COOTHOLICHHS MEXY TUIOIIASIMUA TOBEPXHOCTEN 1 00bEMaMU TOJJOOHBIX TEIT;

¢ 1300pakaTh U3y4aeMble (DUTYpBI, BHIMOIHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BH CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BPAIlCHUS;

® 13BJIEKaTh, WHTEPIPETUPOBATh U MPeoOpa3zoBbIBaTh MHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX QUrypax, NpeACcTaBIeHHYIO Ha YePTEeKaxX U PUCYHKAX;

® cBO0OOJTHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;



® BBITIOJIHATH OIl€pally HaJl BEKTOpaMU;
®33/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpP/MHAT;

e peliaTh FeOMETPUYECKUE 3a]a4l Ha BBIUMCIIEHUE YIJIOB MEXAY IPSIMBIMU U IUIOCKOCTSIMH,
BBIYMCIICHHE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B I€JIOM, HAa IPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOI'O METO/1A IIPU PELLICHUMY;

® CBOOOJTHO OIEPUPOBATH MOHATUSIMHU, CBS3aHHBIMU C JBUKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA ABHKCHUIA;

® BHIMOJIHATH N300pakeHUs] MHOTOIPAaHHUKOB U TEJ BPAIICHUS MPH MapajuIeIbHOM MIEPEHOCE,
LEHTPAJIbHOM CUMMETPUH, 3C€pKAIbHOM CUMMETPUHM, IIpU IIOBOPOTE€ BOKPYr IPSMOH,
npeoOpa3oBaHus TOI00MS;

® CTPOUTH CEYEHMS] MHOTOTPAHHMKOB U TEJ BpAILlEHUS: CEYEHUS LWIMHJIpaA (MapajljiesibHO U
NEPIEHIUKYJIIPHO OCH), CEUYEHHUs KOHyca (MapajuielbHble OCHOBAHHIO M IPOXOJSAIINE uepe3
BEpILHHY), CEUCHUS 1I1apa;

® [ICII0JIB30BATh METOJbl IIOCTPOEHHUSl CEUEHUMH: METOJ CJIE0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METO]I IIEPEHOCA CEKYIIEH MII0OCKOCTH;

® J0Ka3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

®[IPUMEHATh TeoMeTpuueckue (akThl Ui pPELIEHUS  CTePeOMETPUYECKUX  3ajad,
MPEANOJaralouMX HECKOJbKO IIaroB pEILIEHHUs, €CJIM YCJIOBHS NMPUMEHEHHs 3aJaHbl B SIBHOU U
HEesIBHOU (opme;

epemiaTh 33Ja4yd Ha JIOKA3aTEIbCTBO MATEMATHMYECKUMX OTHOLIEHWH M HAaXO0XJICHUE
reOMETPUUYECKUX BEJIINYUH;

® [[PUMEHSTh IPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKALMOHHBIE CUCTEMBI MpHU
pEeLIeHUHU CTEPEOMETPUUECKUX 3a/1aY;

® [I[PUMEHSTH IOJIyY€HHbIE 3HaHMS Ha NPaKTUKE: CPaBHUBATh, aHAJIM3UPOBATh U OLICHUBAThH
pealibHble CUTYallud, IPUMEHATh M3yYEHHbIE NOHATHUS, TEOPEMBbI, CBOMCTBA B IpOLECCE MOUCKA
pellieHrs MaTeMaTuiecKu chOpMyIUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PealbHbIE CUTYaIlMH Ha
S3bIKE TE€OMETPUM, MCCIEN0BaTh IIOCTPOEHHBIE MOJEIN C HCHOJIb30BAaHUEM TIE€OMETPUUYECKUX
MOHATHUI U TEOpeM, arnmnapara ajireOpbl, pelars IPakKTUYeCKHe 3a/1aui, CB3aHHbIE C HAXOKICHUEM
reOMETPUUYECKUX BEJIUYUH;

® METh IPE/ICTaBIEHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPUM KaK COCTaBHOM 4YacTH
byHaaMeHTa pa3BUTHs TEXHOJIOTUH.
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