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MNMosicHuTenbHaA 3anuUcka

[eomeTpus siBnsieTcss oaHMM U3 6a30BbIX KypCOB Ha ypoBHE cpeAHero obuiero
obpasoBaHus, Tak Kak obecnedunsaeT BO3MOXHOCTb U3YyHEHUA AUCLIMNIINH €CTECTBEHHO-
Hay4YHOWM HanNpPaBNEHHOCTM N NPEAMETOB NyMaHUTapHOro uukna. Nockonbky nornyeckoe
MbilLieHne, opMUpyeMoe Npu n3yvyeHun obyvaLnMmnca NOHATUNHLIX OCHOB reomeT-
pun, Npu OoKasaTeNbCTBE TEOPEM W MOCTPOEHMM LIENOYKM NOrMYEcKUX YTBEpXKOAEeHWUN
Npyu peLleHnun reoMeTpuyeckux 3agad, YMeHue BblgsBuratb W onposepratbh runortesbl
HenocpeaCcTBEHHO UCMONb3YHTCA NPU peLleHun 3agad ecTeECTBEHHO-HAay4YHOro LuKna, B
YaCTHOCTU (pM3MYECKNX 3agau.

Llenb ocBoeHus nporpammbl y4ebHoro kypca «leometpusa (yrnyOGneHHbIn ypo-
BEHb)» Ha yrnybrnéHHOM ypOBHE — pa3BUTUE MHAMBUAYanNbHbIX cnocobHocTen oby4yato-
LMXCA NPU U3Y4EeHUN reoMeTpuu, Kak cocTaBnstoLwen npegmeTHon obnactn «Marema-
TUKa U UHopmaTuka» vyepes obecneyeHne BO3MOXHOCTM NPUOOPETEHNS U UCMNOMb30-
BaHusi bonee rnybokMx reoMeTpuyecknx 3HaHW U OencTBUi, cneunuduyHbix reomeT-
pun, 1 HeOOXoAMMbIX ANsl YCNELHOro npodeccnoHansHoro obpasosaHnsi, CBA3AHHOIO
C NCNosib3oBaHNEeM MaTeEMaTUKN.

MpuopnTeTHBIMK 3aa4amn Kypca reoMmeTpun Ha yrnybnéHHoMm ypoBHe, pacLun-
PALLMMU 1 yCUNMBaOLWMNMK Kypc 6a30BOro ypoBHS, ABMAIOTCA:

paclumpeHne npeactaBfeHnss O reoMeTpun Kak 4acTM MUPOBOW KynbTypbl U
hopmmnpoBaHme 0CO3HaHUA B3aMOCBA3N FEOMETPUM C OKPYXKaloLLMM MUPOM;

chopmupoBaHne nNpeacTaBneHnst O NPOCTPAHCTBEHHbIX (hurypax Kak o BaKHen-
LMX MaTeMaTUYeCKNX Moaensax, No3BONSALWNX oNuckbiBaTh U N3ydaTb pasHble ABNEHUN
OKpYy)KalLlero Mupa, 3HaHuMe MNOHATUIHOro annaparta no pasgeny «CtepeomeTpus»
y4yebHOro Kypca reomMmeTpuu;

dopmupoBaHue yMeHUss BnageTb OCHOBHbIMU MOHATUAMU O NPOCTPAHCTBEHHbIX
durypax m ux OCHOBHbIMW CBONCTBaMM, 3HaAHWE TeopeM, POpMys U YMEHUE UX NpUMe-
HSATb, YMEHMS [OKa3biBaTb TEOPEMbl U HAXOAUTb HECTaHAAPTHbIE CMOCODbLI pelueHus
3apav;

dhopmMMpoBaHNE yMEHUsI pacrno3HaBaTb Ha YepTexax, Mogensax U B peanbHoM
MVpPE MHOrOrpaHHMKK 1 Tena BpaLleHUs, KOHCTPyUMpoBaTb reoMeTpu4eckue Moaenu;

dhopMMpoBaHNE NMOHUMAHUA BO3MOXHOCTU aKCMOMAaTMYECKOro MOCTPOEHUA Ma-
TEMATUYECKUX TEOpUn, POPMUPOBAHME NMOHUMAHUSA PONU akCMOMAaTUKWU Mpu nposeae-
HUK paccyXaeHun;

dopmMupoBaHNe ymMeHusa BrageTb MeTogamMu foKasaTenbCcTs M anroputMoB pe-
LUEHUS, YMEHUA UX NPUMEHATb, NPOBOAUTL AOKa3aTelbHble pacCyXAeHus B Xoae pe-
LUEHNSI CTEPEOMETPUYECKNX 3afad M 3a4ady C NpaKkTUYecKuMm cogepxaHmem, opMupo-
BaHWe npeacTaBnieHns 0 HeobxoauMOCTM foKasaTenbCTB npyu 06OCHOBaHUM MaTema-
TUYECKUX YTBEPXKAEHUA M PONU aKCMOMATUKU B NpOBEAEHUU OefYKTUBHbIX paccyxae-
HUN;

pasBUTME U COBEPLUEHCTBOBAHUE WHTENNEKTYamnbHbIX U TBOPYECKUX CMOCOOHO-
cTen obyyarowmxcs, no3HaBaTeNbHON aKTUBHOCTU, UCCNedoBaTENbCKUX YMEHUN, KpU-
TUYHOCTU MbILUSIEHUSA, UHTEPECa K U3YYEHUIO TEOMETPUN;

copmMupoBaHue yHKLUMOHANbHOW rPaMOTHOCTU, peneBaHTHOW reoMeTpun: yme-
HWUSi pacno3HaBaTb MPOSBEHUA reOMETPUYECKNX MOHATUN, OOBEKTOB U 3aKOHOMEPHO-
CTell B pearnbHbIX XU3HEHHbIX CUTYaLMAX U NPU U3y4eHUU Apyrux y4ebHbIX NnpeameTos,
NPOSABMEHNA 3aBUCUMOCTEN U 3aKOHOMEPHOCTEW, MOAENUPOBaHUA peanbHbIX CUTya-
LUMIN, nccnenoBaHUsa NOCTPOEHHbIX Mogenen, nHTepnpeTaumm noslyvyeHHbIX pesynbTa-
TOB.

OCHOBHbIMY cofiepKaTenbHbIMU NUHUSMU y4ebHoro kypca «leomeTtpus (yrny6-
NeHHbIN ypoBeHb)» B 10—11 knaccax sesnstoTca: «[1psAMble U NMNOCKOCTU B NMPOCTPaH-



ctBe», «MHororpaHHukuy, «Tena BpaweHnsy, «BekTopbl U KOOpAMHATLI B NPOCTPaH-
cTBe», «[IBMXEHUSA B NPOCTPaAHCTBEY.

CdopmynuposaHHoe B PIOC COO TpeboBaHne «ymeTb onepupoBaTb MOHATU-
AMU», PENEBAHTHBLIX reoMeTpun Ha yrnybnéHHom yposHe oby4veHus B 10-11 knaccax,
OTHOCUTCSl KO BCEM COAEpXKaTenbHbIM NMUHUAM y4eBHOro Kypca, a popmupoBaHue ro-
TMYECKMX YMEHWU pacnpefenseTcs He TOMbKO Mo coAepXKaTernbHbIM JIMHUAM, HO U Mo
rogam obyuveHusa. CogepxaHue obpasoBaHusi, COOTBETCTBYIOLLEE NpeaMeTHbIM pe-
3ynbTatam ocBoeHusa PegepanbHon paboyein nporpammbl, pacnpeaenéHHbiM no rogam
obyyeHnsi, CTPyKTypupoBaHO Takum obpasom, 4ToObl KO BCEM OCHOBHbIM, NMPUHLMUMNNK-
anbHbIM Bonpocam oby4arlmecss obpallanucb HEOAHOKpPATHO. JTO NO3BOMSAET opra-
HW30BaTb OBMafEHNEe reoMeTPUYECKUMIN NOHATUAMMU M HaBbIKaMWN NOCMNeA0oBaTENBHO U
noctynaTtenbHo, ¢ cobniogeHnem npuHumMna npeemMcTBEHHOCTU, a HOBble 3HAHWUA BKO-
4yaTb B OOLLYI0 CUCTEMY reOMETPUYECKUX NpeacTaBneHnin obyyaoLmnxcs, pacumpas 1
yrnybnss eé, obpasysa npoYHble MHOXECTBEHHbIE CBA3N.

Mepexon K n3y4eHuto reomeTpum Ha yrnybnéHHoM ypoBHE NO3BOMAET:

cosgaTtb ycnosus ans auddepeHuymaumm obyyeHnsi, NOCTPOeHUsa NHAMBUayanb-
HbIX 0BpasoBaTenbHbIX NporpaMmm, obecneunTb yrnybnéHHoe nsyyeHne reomeTpumn Kak
coctasnsiowen yyebHoro npegmeta «Matematukar;

NOAroTOBMTL OOy4aloLMXCA K MPOLOIMKEHNIO N3YYEHUs MaTemMaTukn C y4ETOM
BblOopa Oyayliein npodeccum, obecneumBas NpeemMcTBEHHOCTb Mexay OOLMM U npo-
deccrmoHarnbHbIM 0bpaszoBaHMEM.

Ha n3yuyeHne yyebHoro kypca «'eomeTpusa» Ha yrnybneHHom ypoBHEe OTBOAUTCS
204 vaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 4aca
B HEeAen).



CopnepxaHue yyebHoOro npeamerta

10 KI1ACC

lMpAMble U NNOCKOCTU B NPOCTPaHCTBE

OcHOBHbIE NOHATMA cTepeomeTpun. Toyka, npsimas, NocKoCTb, NPOCTPAHCTBO.
lMoHATne 06 akcuomMaTU4ECKOM MOCTPOEHMU CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUMN 1
CNeACTBUSA U3 HUX.

B3anmHoe pacnonoxeHue npsaMbIX B NPOCTPaHCTBE: Mepecekatowmnecs, napan-
nenbHble U cKpelymBaLwmecs npamble. [pnsHakm ckpelymsatowmxcs npsmblx. MNapan-
NenbHOCTb NPAMbIX W MAOCKOCTEN B NPOCTPaHCTBE: NapannernbHble MNpsaMbie B Mpo-
CTpaHCTBe, napanfenbHOCTb TPEX MPAMbIX, NapannefnbHOCTb NPSAMOW U MIIOCKOCTW.
MapannenbHoe n LeHTpanbHOEe NpOoeKTUpoBaHue, usobpaxeHue curyp. OCHOBHbIe
CBOWCTBA nNapannenbHoro npoektuposaHusa. M3obpaxeHune duryp B napannenbHon
npoekuuun. Yrnbl ¢ coHanpasfeHHbIMA CTOPOHaMU, Yron Mexay npsAmMbiMy B NPOCTPaH-
ctee. [lapannenbHOCTb NIIOCKOCTEN: napansferbHble N0CKOCTU, CBOWCTBA Napannens-
HbIX nnockocten. [pocTenwme npocTpaHCTBEHHbIE PUrypbl HA MIIOCKOCTU: TeTpasap,
napannenenunes, NOCTPOEHNe CeYEeHUN.

[MNepneHanKynApHOCTL NPSMON N NNIOCKOCTU: NepneHanKynsapHble npsaMble B Npo-
CTpaHCTBE, NpsAMbIe napannenbHble N NepneHauKynsapHble K niocKoCTU, NMpU3HaK nep-
NeHANKYNSAPHOCTUN NPAMONW M NSIOCKOCTK, TeOpema O NpAMON NepneHanKynAapHoOn nmnoc-
kocTn. OpToroHanbHoe NpoekTupoBaHue. [NepneHauKkynap 1 HaKMOHHbIE: pacCTosHUe
OT TOYKM A0 MNITIOCKOCTW, pacCTOsiHUE OT MPSMOW A0 MIOCKOCTWN, NPoeKuns purypbl Ha
NNockocTb. [lepneHauKynapHOCTb MNMOCKOCTEN: NpU3HaK NepneHAnKynapHOCTU ABYX
nnockocTten. Teopema o Tpé€x nepneHpuKynspax.

Yrnbl B NPOCTPaHCTBE: Yroal MeXay NpsMOM U NNOCKOCTbIO, ABYrPaHHbLIA yron,
NWHENHbIN yron ABYrpaHHOro yrna. TpéxrpaHHbI U MHOrorpaHHble yrnbl. CBoicTBa
NMOCKMX YrnoB MHoOrorpaHHoro yrna. CBoncTBa NMOCKUX U OBYrpaHHbIX YrrnoB TPEx-
rpaHHoro yrna. TeopemMbl KOCUHYCOB U CUHYCOB 1151 TPEXTPaHHOro yrna.

MHororpaHHuKM

Bugbl MHOrorpaHHuKoB, pa3BépTka MHoOrorpaHHuka. lNpuama: n-yronbHas npus-
Ma, NpsiMas U HaKNoHHas npu3Mbl, 6okoBasa M NonHas NoOBepxXHOCTb Npu3aMebl. Napanne-
nenunen, NPAMOYroNbHbIA Napannenenunes n ero ceoncTea. Kpatyanwme nytu Ha no-
BEPXHOCTU MHoOrorpaHHuka. Teopema Jdunepa. [lpoctpaHcTBeHHas Teopema [ludaro-
pa. NMupamuga: n-yronbHas nupamuaa, npaBunbHasa u yceyéHHasa nupamuabl. CBoncTea
pébep n BokoBbIX rpaHen NpaBunbHON NUupamuabl. [NpaBunbHbIE MHOFOrPaHHUKK: Npa-
BUMbHaA npuama W npasBunbHas nupamuga, npasunbHas TpeyronbHas nupamuaa w
npaBuIibHbIA TETPA3aap, Kyd. [peacTaBneHne o NpaBuUrbHbIX MHOrOrpaHHMKax: OKTaagp,
aonekasagp 1 ukocaagp.

BbluMcneHne aneMeHTOB MHOrorpaHHuUKOB: pébpa, anaroHanwu, yrnel. [nowaab
BOOKOBOW NOBEPXHOCTU U MOSHOW NOBEPXHOCTU NPAMOM NPU3MbI, NoLiaab OCHOBAHURA,
Teopema 0 BOKOBOW NOBEPXHOCTU NPsIMON NpuamMebl. [nowans 6OKOBOW NOBEPXHOCTU U
NMOBEPXHOCTU NPaBUMbHOW NUpPaMuabl, TeopemMa o nnoLwaan yceyéHHon nupamunabi.

CummeTpus B MPOCTPaAHCTBE. 3NEMEHTLI CUMMETPUMN NPaBUSibHbIX MHOrOrpaHHuU-
koB. CUMMeTpUsa B NpaBUNIbHOM MHOrFOrpaHHUKE: CUMMETPUA napannenenvneaa, cum-
MEeTPUSA NpaBUbHbIX NPU3M, CUMMETPUSA NPaBUNbHOW NMpaMnabl.

BekTopbl U KOOpAKHaTLI B NPOCTPaHCTBE

[MOoHATMA: BEKTOP B NPOCTPAHCTBE, HYNEBOW BEKTOP, ANIMHA HEHYNEBOro BEKTOPA,
BEKTOPbI KONNMHEeapHble, COHanpaBfeHHble U NPOTUBOMOSIOXKHO HanpaBneHHbIE BEKTO-
pbl. PaBeHCTBO BeKkTOpOB. [JENCTBUA C BEKTOPAMU: CIOXEHWE N BblYUTAHUE BEKTOPOB,
CYMMa HECKOIbKUX BEKTOPOB, YMHOXEHNEe BeKTopa Ha Yncno. CBOMCTBA CrOXEHUS BEK-
TopoB. CBOWCTBa YMHOXEHMSI BeKTopa Ha 4ucno. [oHATHe KomnnaHapHble BEKTOpbI.
[Mpu3Hak komnnaHapHocTu TpPéx BekTopoB. [MpaBuno napannenenunepa. Teopema o



pasnoXeHun BEKTopa no TPEM HeKoMMnaHapHbIM BekTopam. lNpsamoyronbHas cuctema
koopauHaT B npocTpaHcTee. KoopanHaTel BekTopa. CBA3b Mexay KoopAuHaTamu Bek-
TOpa W KoopAvHaTamu ToueK. Yron mexay BekTopamu. CkanspHoe npousBeieHue Bek-
TOpOB.

11 KINACC

Tena BpaweHus

MoHATMA: uMNUHApUYEcKas NOBEPXHOCTb, KOHUYECKass NOBEPXHOCTb, cdpepurye-
CKas MoBepxHOCTb, obpasyline noBepxHOCTEN. Tena BpalleHWUs: UMNUHAP, KOHYC,
YyCeUY€HHbIW KOHYC, chepa, wap. BaanmHoe pacnonoxeHune cgepbl U NNOCKOCTU, Kaca-
TenbHas NNOCKoCTb K chepe. M3obpaxeHne Ten BpalleHus Ha nnockoctu. PaseépTka
uunuHapa n koHyca. CummeTtpus cdepsbl 1 wapa.

O6bém. OcHoBHble cBoKcTBa 06bEMOB Ten. Teopema 06 06bLEME NpAMOYronb-
Horo napannenenunega v crneactens us He€. O6BLEM NPSMOM U HAKITOHHOW NPU3MBbI,
unnuHapa, nupamuabl n koHyca. O6bEM LWwapa v LWapoBOro cerMmeHTa.

KomBuHaumu Ten BpalleHus 1 MHororpaHHukoB. lNprama, BNucaHHas B UMNUHAP,
onuncaHHas okono uunuHapa. lNepecedeHne ccepbl 1 wapa ¢ nnockocTelo. KacaHue
wapa u cdepbl NNOCKOCTbIO. [MOHATME MHOrorpaHHWka, onucaHHOrO OKOMo cdpepsbl,
cdepbl, BMIMCAHHOW B MHOFOrpaHHWK U TENO BPaLLEHNs.

Mnowaab NoBepxXHOCTM UMnMHAPA, KOHyca, nnowaab cdepbl u eé vacten. [Mo-
nobune B npoctpaHcteBe. OTHOWeEHNE OOBLEMOB, Mnoljageit NoBepxHOCTEN NOAOOHbIX
duryp. lNpeobpasosaHne nogobus, romoteTnsi. PelleHve 3agad Ha NIOCKOCTM C UC-
Nonb30BaHUEM CTEPEOMETPUYECKUX METOLOB.

[MocTpoeHne ceyYeHUn MHOrOrpaHHWKOB M TEN BpaLUEHUSA: CeYeHWUs uunuHapa
(napannenbHO 1 NepneHAUKYNsIPHO OCK), CeYEHMs KOHyca (mapannenbHoe OCHOBaHUIO
N npoxopsLlee Yyepes BEPLUMHY), CeYEHMS LWapa, MeToAbl NOCTPOEHUSA CEYEHUI: METOL
crneafoB, METO[ BHYTPEHHErO NPOEKTUPOBAHUSA, METO NepeHoca CeKyLLen NMNOCKOCTH.

BekTopbl u KOOpAXHaTLI B NPOCTPaHCTBE

Bektopbl B npocTtpaHcTBe. Onepauun Hag Bektopamu. BekTopHoe yMHOXeHue
BeKkTopoB. CBOWCTBA BEKTOPHOro yMHOXeHus. MpsimoyronbHas cuctema KoopauHaT B
npoctpaHcTee. KoopavHathl BekTopa. PasnoxeHue Bektopa no 6asucy. KoopanHatHo-
BEKTOPHbIA MeTOA NpW pELLEHUN rEOMETPUYECKNX 3a0au.

[BuXeHnA B NnpocTpaHCTBe

OewmxeHns npoctpaHcTBa. OTobpaxeHus. [emxeHus n paseHcTBO ¢uryp. O6-
e cBOWCTBa OBWXEHUA. Buabl OBMXEHWI: napannenbHblii NepeHoc, LeHTpanbHas
CUMMETpPUSA, 3epKanbHas CUMMETPUS, NOBOPOT BOKPyr npsimou. [peobpasoBaHusa no-
nobus. MNMpamas u cpepa diinepa.



MnaHupyeMble pe3ynbTaThl OCBOEHUSA yyebHOro npegmMerta

JInYHOCTHBbIE pe3ynbTaThbl

1) rpaxxaaHCKOro BOCNUTaHUS:

CchOpMMPOBaAHHOCTL rpaXaaHCKON No3unLmmn oby4aroLLerocs kak akTMBHOrO U OT-
BETCTBEHHOrO YneHa poccuiickoro obLyectsa, npeacTaBneHne 0 MaTemMaTuYecKmx oc-
HOBaX PYHKLMOHMPOBAHNUSA Pa3fUYHbIX CTPYKTYP, ABNEHWUN, NPOLEAYP MrPaXaaHCKoro
obuecTBa (BbIGOPbI, ONPOCHI U ApYroe), ymeHvne B3aumoaencTBOBaTb C COLManbHbIMM
WHCTUTYTaMmn B COOTBETCTBUM C MX (PYHKLMSIMU 1 HA3HaYEeHMEM;

2) NnaTpMOTUYECKOro BOCNUTAHUSA:

ChOPMUNPOBAHHOCTb POCCUIACKONM rpaXKaaHCKOW MAEHTUYHOCTU, YBaXEHUST K NPO-
LLIMOMY U HaCTOALLEMY POCCUINCKON MaTeEMaTUKN, LLEHHOCTHOE OTHOLLEHWE K AOCTMXKE-
HUSAM POCCUICKMX MaTEMATUKOB M POCCUNCKON MaTEMaTMYECKOW LLKOSbI, UCMONb30Ba-
HWe 3TUX JOCTMXEHWUI B APYrUX HayKax, TEXHOMOrmsax, cpepax aKOHOMUKY;

3) AyXOBHO-HPABCTBEHHOro BOCNUTAHMUSA:

OCO3HaHWe OyXOBHbIX LIeHHOCTEN pOCCUMINCKOro Hapoga, chopMUpOBaHHOCTb
HPaBCTBEHHOro CO3HAHWNSA, 3TUYECKOro NOBEAEHNS, CBA3AHHOIO C NPaKTUYECKUM npu-
MEHEHNEeM JOCTUXEHUA HayKn U AeSATENbHOCTbIO YYEHOro, OCO3HaHWE NMNYHOro BKnaga
B NOCTPOEHne ycTon4meoro byayuiero;

4) 3cTeTU4YeCKOro BOCNUTaHUS:

3CTETUYECKOE OTHOLLEHUE K MUPY, BKIOYasa 3CTETUKY MaTEMaTUYECKUX 3aKOHO-
MepHocTeln, 06beKTOB, 3a4ay, PELLUEHUN, PaCcCy>XAEHUIN, BOCNPUMMHYMBOCTb K MaTeMa-
TUYECKUM acnekTam pasnuyHbiX BULOB UCKYCCTBA;

5) chm3nyeckoro BocnutTaHms:

CHOPMUPOBAHHOCTb YMEHMSA NPUMEHATb MaTEMaTUYECKME 3HAHUSA B MHTEpecax
3a00poBoro 1 6esonacHoro obpasa XusHu, OTBETCTBEHHOE OTHOLLEHME K CBOEMY 3[0p0-
BblO (340poBOE NuTaHue, cbanaHCMpOBaHHbIV PEXUM 3aHATUI U OTAbIXA, perynspHas
dusnyeckas akTUBHOCTb), (PU3NYECKOE COBEPLLEHCTBOBAHNE NPU 3aHATUSX CMOPTUBHO-
030pOBUTENBHON AEATENBHOCTLIO;

6) TpyAoOBOro BOCNUTaHUA:

rOTOBHOCTb K TPYAY, OCO3HaHME LEHHOCTU TPYAONtoOusa, MHTepec K pasnnyHbiM
chepam npodeccuoHanbHoOM AeATENbHOCTU, CBSI3aHHLIM C MaTEMAaTUKON U €& npuno-
XEHUAMU, yMeHMe coBepLuaTh 0CO3HaHHbIN BbI6op ByayLein npodeccumn 1 peannsoBbl-
BaTb COOCTBEHHbIE XU3HEHHbIE NNaHbl, FOTOBHOCTb U CMOCOOHOCTL K MaTeMaTU4ECKOMY
obpasoBaHuo 1 cCamoobpa3oBaHUIO HA NPOTSXKEHUU BCEN XKU3HU, TOTOBHOCTb K aKTUB-
HOMY y4acTUIO B PELLUEHUUN NPaAKTUYECKUX 3afa4 MaTEMaTUYECKON HanpaBneHHOCT!;

7) 3KONOrn4ecKoro BOCNUTaHuUN:

CPOPMUPOBAHHOCTb IKONOrMYECKON KyNbTypbl, NTOHUMAHWE BNUSIHUS cCoLManb-
HO3KOHOMWYECKNX MPOLECCOB HA COCTOSIHME NPUPOLHON U couManbHOM cpenbl, 0Co-
3HaHue rnobanbHOro xapakrepa aKonorm4ecknx Npobnem, opueHTaumns Ha NpUMeHeHue
MaTemMaTUYECKUX 3HaHUI ANSA pelieHns 3aaad B 06n1acTy oKpyKarLlen cpeabl, NnaHu-
poBaHMe NOCTYNKOB U OLIEHKM X BO3MOXHbIX MOCNEACTBUIA A5 OKPYXKatoLlen cpeabl;

8) UeHHOCTHU Hay4YHOro NO3HaHMUSA:
CPOPMUPOBAHHOCTb MUPOBO33PEHMUS, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO pa3BUTUS HayKn U OOLLIECTBEHHOW NPAKTUKN, MOHUMAHNE MaTEMaTUYECKOWN
HayKu Kak cpepbl YENOBEYECKON AEATENBHOCTU, 3TANOB €€ pasBUTUSA U 3HAYUMOCTU



ana passuTtua umsmunm3auun, osnageHne A3blkoMm MaTeMaTukm n mMaTemMaTu4eckom
Kyanypon KaK cpefCcTBOM NO3HaHMUA MMpa, rOTOBHOCTb OCYLLECTBMNATb MPOEKTHYIO U
uccrnegoBaTenbCKylo AeATeNbHOCTb MHONBUAYaNbHO U B rpynne.

METANPEOMETHbIE PE3YJIbTATbI

B pesynbTaTe U3yyeHus MaTeMaTuKu Ha ypoBHe cpeaHero obLiero obpasoBaHus
y obyuvatoLerocs 6yayT chopMUpOBaHbl yHUBEPCasbHble No3HaBaTelNlbHble AENCTBUS,
YHMBEPCANbHLIE KOMMYHUKATUBHbIE AEUCTBUS, YHMBEPCAmNbHbIE PErynsTuBHble nei-
CTBUA.

YHuBepcanbHble No3HaBaTenbHble AeNCcTBUA, obecneunsaloT popMupoBa-
HWe 6a30BbIX KOrHUTUBHbLIX MpoLeccoB obyvawLwmxcs (oCBOEHWe MEeTOAOB MO3HAHMA
OKPY>AIOLLEEro MUPa; MPUMEHEHNE NMOTUYECKNX, UCCNeoBaTENbCKUX OnepaLmii, yMeHw
paboTatb ¢ MHbopmaumen).

Ba3oBble nornyeckue 4eUCTBUA:

e BbIABMATbL W XapakTepusoBaTb CYLIECTBEHHblE MPU3HAKM MaTeMaTU4ecKuX
06bEeKTOB, MOHATUIA, OTHOLUEHUIA Mexay MNOHATMAMW; hOpMynvpoBaTb onpeaeneHus
MOHATWIA; ycTaHABNMBAaTb CYLIECTBEHHbIA NPU3HAaK Knaccudukaumum, OCHOBAHWUA ANS
0000LLEHNs U CPaBHEHUSA, KPUTEPUM NPOBOAUMOrO aHanusa;

e BOCMPUHMMATbL, hopMynupoBaTb M nNpeobpasoBbiBaTb CYXAEHUS: yTBEpAW-
TenbHble U OTpULATENbHble, EANHNYHbIE, YAaCcTHbIE 1 OBOLLnE; YCNOBHbIE;

e BbISIBNATb MaTeEMaTUYECKNE 3aKOHOMEPHOCTU, B3aMMOCBSA3M N NPOTUBOPEYNs B
dhakTax, AaHHbIX, HabNAEHNAX U YTBEPXAEHUAX; npeanaratb Kputepun Ans Bbisisne-
HWS1 3aKOHOMEPHOCTEN U NPOTUBOPEYUN,

e JenaTb BbIBOAbl C UCMNONb30BAHWEM 3aKOHOB NOTMKKW, AEAYKTUBHbBIX U UHOYK-
TUBHbIX YMO3aK/TIOYEHWUA, YMO3aKINIOYEHUI NO aHanoruu;

e NPOBOAUTL CAaMOCTOSITENLHO [OKa3aTenbCTBA MaTeMaTUHECKNX YTBEPXKAEHUN
(MpAAMble M OT NPOTUBHOrO), BbiCTpauBaTb apryMeHTauuto, NpuvBOAUTbL NPUMEPbI U
KOHTpNpuMepbl; 060CHOBbIBaTb COOCTBEHHbIE CY>KAEHMUS U BbIBOAbI;

e BbIBMpaTh crnocob pelleHns y4ebHoln 3aaayn (CpaBHUBATL HECKONbKO BapuaH-
TOB pelleHusi, BbibupaTtb Haubonee noaxodsLUuin ¢ y4ETOM CaMOCTOATENbHO BblAENEH-
HbIX KPUTEPUEB).

Ba3oBble uccnegoBaTenbckue AEeUCTBUA:

e YCNONb30BaTh BOMPOCHI Kak UCCRefoBaTeNbCKUA MUHCTPYMEHT nosHaHus; dop-
MYynuUpoBaTh BOMPOCHI, UKCUpYIOLLME NpoTUBOpeYne, npobnemy, yctaHaenueaTtb WC-
KOMOe 1 fjaHHoe, POpMUPOBaTL MNOTE3y, apryMeHTUPOBaTb CBOK NO3NLNIO, MHEHWE;

e MPOBOAWUTL CaMOCTOSITENbHO CrMAHMPOBaHHBIA 3KCMEPUMEHT, UccnegoBaHue
Mo ycTaHOBMIEHNIO 0COBEHHOCTE MaTeMaTn4Yeckoro oobeKkTa, ABneHusi, npowecca, Bbl-
ABMEHMUIO 3aBUCUMOCTEN MexXay obbekTamu, sBneHnaMu, npoLeccamu,

e camMocToATENBHO opMynupoBaTb 0O0OOLEHUS U BbIBOAbI MO pe3ynbTaTam
NpoBeAEHHOro HabnoaeHusi, UCCneaoBaHUsA, OLEeHUBaTb AOCTOBEPHOCTb MOMYyYEHHbIX
pe3ynbTaToB, BbIBOAOB 1 0606LLEHNI;

e MPOrHO3MpoOBaThL BO3MOXHOE pa3BUTUE NMpPoLIECCA, a TaKKe BblABUraTe Npeano-
NOXEHUS O Ero pasBUTUN B HOBbIX YCINOBUSAX.

Pa6oTa ¢ uHcpopmaumen:

e BbLISABMATL AeddUUMTBI MHOPMaLUK, AAHHbIX, HEOOXOAUMBIX ANA OTBETA Ha
BOMPOC U ANA peLUeHns 3agaqu,

e BblOMpaTh MHOPMALMIO M3 UCTOYHWUKOB Pa3fUYHbIX TUMOB, aHanuM3npoBsaThb,
cUCTEMATU3MPOBaTh U MHTEPNpeTUpoBaTb MHGOPMaLMIO pasnnyHbiX BMAOB U (HOPM
npeacTaBneHus;

e CTPYKTYpUpOBaTh MHOPMaLVIO, NPEACTaBNATL €€ B pasnuyHbIX dopmax, un-
NIOCTPUpOBaThL rpadouyecku;



e OLIEHVNBATb Hag&XHOCTb MHOPMaLMM NO CaMOCTOSITENIbHO CChOPMYNMpoBaH-
HbIM KpUTEPUAM.

YHuBepcanbHble KOMMYHUKaTUBHbIe OeWCTBUA, obecne4ymsaioT copMupo-
BaHHOCTb CoLMarnbHbIX HABbIKOB 00y4atoLLmMXCs.

O6uweHue:

e BOCNPUHUMATL U (hOpMynNupoBaThb CYyXXAEHWUS B COOTBETCTBUW C YCMOBUAMU U
uenamu obLeHus; ACHO, TOMHO, FPaMOTHO BblpaXkaTb CBOK TOYKY 3PEHUS B YCTHbIX W
MAUCbMEHHbIX TEKCTaX, AaBaTb MOACHEHUSA MO XO4y pelleHus 3afadun, KOMMeHTUpoBaTb
NONYYEHHbIN pe3ynbTar;

e B xode oOcyxaeHust 3agaBaTb BOMPOCHI MO CyLiecTBy obCyxaaemow TeMmbl,
npobnemsbl, pelaemMoin 3agayu, BbiCkasbiBaTb MAEU, HALUENEHHbIE Ha MOUCK PELLEeHNUs;
COMOCTaBNATb CBOW CY)XXAEHUS C CYXOEHUAMM OPYrnx y4acTHUKOB Auanora, obHapyxu-
BaTb pasnu4yne u CxoaCcTBO NO3MLMIA; B KOPPEKTHOW hopme chopMynupoBaTb pasHorna-
CUS, CBON BO3PaAXEHWS;

e MPeACTaBNATb pe3ynbTaThl PELUEHMsS 3a4ayu, SKCNepuMeHTa, uccrnenoBaHus,
NnpoeKkTa; CaMoCTOATENbHO BblOMpaTb hopMaT BbLICTYMMEHUS C Y4ETOM 3ajad npeseH-
Taumm n ocobeHHOCTEN ayanuTopun.

CoTpyAaHn4ecTBO:

® MIOHMMAaTb U UCNOMb30BaTb NpeMMyLlecTBa KOMaHAHON N MHAMBUAYaNbHON pa-
6oTbl Npu pelweHnn yyebHbIXx 3agad; NpMHMMAaTb Lefb COBMECTHOW OeATenbHOCTH,
NNaHMpoBaTb OpraHu3auuio COBMECTHOM paboThbl, pacnpenenats Buabl paboT, gorosa-
puBaTtbCs, obcyxaaTb npouecc u pesynbTtat paboTtbl; 0606WaTe MHEHUS HECKOMbKUX
noaen;

e yyacTBOBaTb B rpynnoBbix popmax paboTbl (06cyxaeHnsa, obMeH MHEHUaMN,
«MO3roBbl€ LUTYPMbI» U T.M.); BbINOMHATbL CBOK YacTb paboThbl U KOOPAMHMPOBATL CBOM
AEeNCTBUA C ApyruMuy YneHamm KoMaHabl; OLEHMBATb KA4YE€CTBO CBOEro BKNaaa B 0OLWmMN
NPOAYKT NO KpUTEPUAM, COOPMYINIMPOBAHHBIM YH4aCTHUKAMU B3aUMOAENCTBUS.

YHuBepcarnbHble perynsatuBHble AeUcTBUA, obecneyuBaroT popmupoBaHue
CMbICITOBbIX YCTAHOBOK U XXU3HEHHbIX HABbIKOB FINYHOCTW.

CamoopraHusauums:

e COCTaBNATb NNaH, anropuTM peLleHus 3agadn, Bblbnpate cnocob pelueHus ¢
YY4ETOM WUMEILLUXCH PECYPCOB U COBCTBEHHbLIX BO3MOXHOCTEW, apryMeHTUMpoBaTb U
KOpPEeKTMpOBaTb BapuaHTbl peLLUEHUA C YY4ETOM HOBON MHADOPMaLIMK.

CaMOKOHTpOnb:

e BNafeTb HaBblkaMX NO3HaBaATENbHOW pednekCcun Kak OCO3HaHUS coBeplLuae-
MbIX OEACTBUA U MbICIIUTENbHbLIX MPOLECCOB, UX pe3ynbTaToB; BrageTb crnocobamu
CaMOonpoOBEPKU, CAMOKOHTPONS NpoLecca u pesynbTata peLleHuss MaTemMaTu4eckon 3a-
nauu;

e NpeaBuaeTb TPYAHOCTWU, KOTOPblIE MOrYT BO3HWKHYTb MPU PELLUEHUM 3afauw,
BHOCUTb KOPPEKTUBLI B OEATENbHOCTb HAa OCHOBE HOBbLIX ODCTOATENLCTB, AaHHbIX,
HanOeHHbIX OWNOOK, BbIABNEHHbLIX TPYAHOCTEN;

e OLEeHMBaTb COOTBETCTBME pesynbTaTa Lenu n ycnoBusaM, OObACHATbL NPUYUHBI
OOCTWKEHUS UMW HEOOCTUXKEHUS pe3ynbTaToB AeSATENbHOCTU, HaXoAuTb OwwnbKy, Aa-
BaTb OLIEHKY NPUOOPETEHHOMY OMbITY.

NMPEAMETHbIE PE3YJIbTATDI

K koHuUy 10 knacca oOy4atoLwmnnca Hay4mTcs:



cBOOOAHO OnMepupoBaTb OCHOBHBLIMW MOHATUSIMW CTEPEOMETPUMN NPU peLLEeHNUN
3afay M NPoBeAEHUN MaTEMATNYECKNX PACCYKAEHWN;

NMPUMEHSATb aKCUOMbl CTEPEOMETPUN U CNEACTBUS N3 HUX NPU PeLIeHN reomeTt-
puyYeckux sagav;

KnaccuguumMpoBaTh B3aUMHOE pacronioXeHne NpAMbIX B NPOCTPAHCTBE, Mioc-
KOCTel B NPOCTPAHCTBE, NPSIMbIX U NIIOCKOCTEW B MPOCTPAHCTBE;

cBOOOAHO OMepupoBaTb MOHATUSIMU, CBSI3aHHbIMW C yrnamu B NPOCTPAHCTBE:
mMexay NPSMbIMK B NPOCTPaHCTBE, MeXAy NPAMOW U NIOCKOCTbIO;

cB060AHO onepupoBaTb NOHATUSAMM, CBA3AHHBIMU C MHOFOrpaHHUKaMu;

cBOOOAHO pacno3HaBaTb OCHOBHbIE BUAbI MHOrOrpaHHWUKOB (Mp13ma, nupamunaa,
NPSMOYronbHbIM Napannenenunes, Kyo);

KraccuduLMpoBaTh MHOTOrpaHHUKY, BbiGUpas 0CHoBaHMA Ans Krnaccudukaumy;

cBobOHO onepupoBaTh NMOHATUAMM, CBA3AHHLIMW C CEYEHUMEM MHOrorpaHHUKOB
NSIOCKOCTbIO;

BbIMOMHATL MapannenbHoe, UeHTparbHOe WM OpTOroHanbHOe MNPOEeKTMpoBaHWe
curyp Ha NNOCKOCTb, BbINOMNHATL M306paxeHns uryp Ha nnockocTu;

CTPOUTb CEYEHMS MHOTOrPaHHMKOB Pa3fnyHbIMU METOAAMM, BbIMONHATL (BbIHOC-
Hbl€) MIIOCKNE YepTeXU U3 PUCYHKOB MPOCTbIX OOBEMHBIX puryp: B4 CBEPXY, COOKY,
CHM3Y;

BbIUUCSTb MIOLAAN NMOBEPXHOCTEN MHOrOrPaHHWKOB (Npu3ma, nupamuga), reo-
METPUYECKUX TEN C NpUMeHeHnem hopmyr;

cBOBOAHO OnepupoBaThb NMOHATUSIMU: CUMMETPUSA B MPOCTpPaHCTBE, LIEHTP, OCb U
MAOCKOCTb CUMMETPUM, LIEHTP, OCb U NIIOCKOCTb CUMMETPUMN DUTYpPbI;

cBOOOHO OnepupoBaTh NOHATUAMU, COOTBETCTBYIOLLUMI BEKTOPAM U KOOPAUHA-
Tam B NPOCTPAHCTBE;

BbINOMHATL AEWCTBUSA Ha[ BEKTOpaMU,

pellaThb 3a/ja4u Ha LOKa3aTerNbCTBO MaTeMaTUHECKNX OTHOLLEHUIA U HaxoxaeHne
reoMeTpUYECKUX BENUYMH, MPUMEHSAS U3BECTHbIe METOAbl NPU peLleHnn maTemaTuye-
CKUX 3a/ay MOBLILUEHHOTO W BbICOKOrO YPOBHSI CMOXHOCTMW; MPUMEHATb MpocTenLune
nporpaMMHbIE CPeAcTBa W 3NEKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbI MPU PEeLUeHM
CTEPEOMETPUYECKUX 3a4av,;

u3BnekaTb, NpeobpasoBLIBaTh U MHTEPNPEeTMPOBaTh UHGOPMaLMIO O NpOCTpaH-
CTBEHHbIX reOMeTpUYECKUX purypax, npeAcTaBeHHyo Ha YepTexax u pUCyHKax;

NPUMEHATb MONyYEHHbIE 3HAHUS Ha MNpaKTUKe: CpaBHMBaTb U aHanusuposaTtb
pearnbHble CUTyauuu, NPUMEHSITb U3YYEHHbIE MOHATUSA B Mpouecce noucka peLleHus
mMaTeMaTu4ecku copmynupoBaHHON Npobnembl, MOAENMpoBaTb pearnbHble cUuTyauun
Ha sA3blke reoMeTpum, UCCnefoBaTh NOCTPOEHHbIE MOAENN C UCMONb30BAHNEM rEeOMET-
PUYECKUX MOHSATUN M TeopeM, annapaTa anredpsl, pewwaTb npakTudeckme 3afa4qu, ces-
3aHHbIE C HAXOXAEHUEM rEOMETPUYECKUX BENUYUH,;

UMeTb NMpeacTaBneHnst 06 OCHOBHbIX 3Tanax pPasBUTUS rEOMEeTpUn Kak cocTas-
HOW YacTu pyHAAMEHTa pasBUTUSA TEXHOMNOTUNA.

K koHUy 11 knacca o0y4alLMACA Hay4nTCs:

cBOOOAHO ONEpMpPoBaTh MOHATUSMU, CBA3AHHBIMU C LIMIIMHAPUYECKOW, KOHUYe-
CKOWA 1 chepryecKoin NOBEPXHOCTSIMU, OOBACHSATL CNOCODbI NONyYEHNS;

onepupoBaTb MOHATUSIMU, CBA3AHHLIMU C TENaMU BPaLLEHUs: LUNNHAPOM, KOHY-
com, cchepon 1 Lapom;

pacnosHaeaTh Tena BpalieHus (LMnuHAP, KOHYC, cdepa U wap) n o0bACHATL
crnocobbl Nony4YeHns Ten BpaLlleHuns;

KnaccuduumMpoBaTh B3avMHOE pacnosioXeHne cgepsbl U NoCKOCTH;



BbIMUCIATb BENMWUYMHBI 3NIEMEHTOB MHOFOrPaHHWKOB U Ten BpalleHusi, O6bémbl un
nnowaanm noBepxHOCTEN MHOFOrpaHHWKOB M Ten BpalleHWUs, reoMeTpuyecknx Ten c
npuMeHeHnem opmyr;

cBob0OAHO onepupoBaTb NOHATUAMU, CBA3AHHBIMU C KOMOMHAUMAMN Ten Bpalle-
HWUS U MHOFOrPAHHWKOB: MHOTOrPaHHMK, BIUCAHHbIA B Cpepy U OMMCaHHbIN OKONo code-
pbl, cpepa, BNnucaHHasi B MHOrOrpaHHWK Unu Teno BpalleHns;

BbIMUCNATL COOTHOLLEHMS MeXZy nowaasMu noBepxHocTen n obbEMamMu no-
A06HbIX Ten;

n3obpaxatb M3yyaemble purypbl, BbINOMHATL (BbIHOCHbIE) MIOCKNE YEpTeXn n3
PUCYHKOB NPOCTbIX 0O bEMHbIX Uryp: Bug cBepxy, COOKy, CHU3Y, CTPOUTb CeYeHusa Ten
BpalLleHus;

n3BrekKaTb, UHTEPNPEeTUpoOBaTb U nNpeobpasoBbiBaTb UHMOPMALMIO O NPOCTPaH-
CTBEHHbIX reoMeTpuyecknx urypax, npeacraBneHHyo Ha YepTexax U pucyHkax;

cBobogHO onepnpoBaTb NOHATUEM BEKTOP B MPOCTPAHCTBE;

BbIMOMHATL Onepaunn Hag BeKTopamu;

3agaBaTb MSOCKOCTb YpaBHEHUEM B AEKAPTOBOW CUCTEME KOOpAUHAT;

pewaTtb reoMeTpuyeckue 3afayv Ha BblYUCIIEHWE YIrMOB MeXAy NPAMbIMUA K
NMOCKOCTSIMM, BbIYMCIIEHNE PACCTOSIHAM OT TOYKM OO0 MMOCKOCTW, B LIENOM, Ha npume-
HEHMEe BEeKTOPHO-KOOPAMHATHOrO MeToAa npu pellexHnun; csobogHo onepupoBaTth MOHSA-
TUSIMW, CBA3AHHbLIMMW C ABWXEHMEM B NPOCTPAHCTBE, 3HATb CBOWCTBA ABVXEHWUN;

BbIMOMNHATb N306pakeHNss MHOrorpaHHMKOM 1 Ten BpalleHusa npu napannenbHom
nepeHoce, LEeHTpanbHON CUMMETPUM, 3epKaribHON CUMMMETPUN, NPpU NOBOPOTE BOKPYr
npsimou, npeobpasoBaHns nogobus;

CTPOUTb CEYEHUS] MHOTOrPaHHUKOB W Ten BpalUeHusi: cedeHus uunuHgpa (na-
panneneHo 1M NEPNEHANKYNAPHO OCKM), CeYeHUs KOoHyca (napannenbHoe OCHOBaHUKO U
NpoxoAsiLLee Yepes BEPLUMHY), CEMeHUs wapa;

Ucnonb3oBaTb METOAbI NOCTPOEHUA CEYEeHUIN: MeToA cnefos, METO BHYTPEHHe-
ro NPOEKTUPOBaHUA, METO NepeHoca CeKyLLIEN NNoCKOCTH,

AoKa3blBaTb reOMeTpUYECKUE YTBEPXKAEHUS;

NPUMEHATb reomeTpuyeckne akTbl ANSA peLLUeHUs CTepeoMeTpUYEeckux 3agau,
npegnonararLwmx HECKONbKO LLAroB pelleHus, ecnn ycrnoBusa NpUMEeHeHUs 3ajaHbl B
SIBHOW U HESIBHOW hOopME;

pellaTb 3aayu Ha 4oKa3aTeNbCTBO MAaTEMATUYECKMX OTHOLLUEHUI N HaxoxaeHne
reoMeTpu4eCcKuX BENNYMH;

NPUMEHATL NpPOrpamMMHble CpPeacTBa M 3NEKTPOHHO-KOMMYHUKALMOHHbIE CUCTE-
Mbl NPY PELLUEHUN CTEPEOMETPUYECKNX 3a4av;

NPUMEHATb NOSTYYEHHbIE 3HAHWSA HA NpPakTUKe: cpaBHUBATb, aHaNU3UpPoBaTb U
OLUEeHMBATb pearbHble CUTYyaLuun, NPUMEHATE N3YYEHHbIE NOHATUSA, TEOPEMbI, CBONCTBA
B NpoLecce noucka peLleHuss matemaTuyecku copmynupoBaHHon npobnemsl, Moje-
NUpoBaTb pearnbHble CUTyauun Ha A3blKE reoMeTpuu, uccrnenosaTb NOCTPOEHHbIE MO-
[enu C UCMONb30BaHMEM reOMETPUYECKUX NOHATUIA 1 TeopeM, annapaTa anrebpsl, pe-
LWaTb NpaKTUYeckue 3agadn, CBA3aHHbIE C HAXOXAEHUEM rEOMETPUYECKUX BEMUYUH,;

UMeTb npeacTaBneHns o6 OCHOBHbIX dTanax pasBUTUA rEeOMETPUN Kak cocTas-
HOW YacTn pyHOaMeHTa pa3BUTUSA TEXHOOIMUMN.
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