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l. COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIe MOHATUA CTepeoMeTpun. Touka, NpsaMast, NJ0CKOCTb, MPOCTPAHCTBO. MNoHATMe
06 aKC1oMaTU4YeCKOM MOCTPOEHNMN CTEPEOMETPUMN: aKCUOMbI CTEPEOMETPUMN U CNEACTBUSA U3 HUX.

B3aMmHOe pacronoxxeHvie nNpsaMbIX B NPOCTPAHCTBE: NepeceKatoLmecs, napasnesbHble 1
CcKpeLymBatoLLmecs npaMble. MprU3HaKN CKPEeLLMBAIOLLMXCA NPAMbIX. [apannensHoCTb MPAMbIX U
MIOCKOCTEA B MPOCTPaHCTBe: Napasiie/lbHble MpsMble B MPOCTPAHCTBE, NapaifeNlbHOCTb TPEX
NpsMbIX,  NapasnefbHoOCTb  MPAMOA M niockocTu.  [MapannenbHoe W LEeHTpaibHOe
NPoeKTMpoBaHue, n3obpaxeHne guryp. OCHOBHbIE CBOMCTBA NapaifieNlbHOro NPOeKTUPOBaHMS.
N306paxkeHne uryp B napannefibHoi NPoeKUMn. YT/ibl C COHanpasieHHbIMY CTOPOHaMW, Yron
MeXay MpsAMbIMA B NPOCTPaHCTBe. MapaniefibHoCTb MIOCKOCTER: napansiefibHble NI0CKOCTH,
CBOWCTBA MapansieNlbHbIX NAOCKOCTel. MpocTeime NpoCTPaHCTBEHHbIE (UTypbl Ha MI0CKOCTK:
TeTpasap, napannenenunes, NoCTPOeHNe CeYeHN.

MepneHAVKYNAPHOCTb  MNPAMOA M MIOCKOCTU:  NEpPrneHAVKYNApHble  MpsMble B
MpocTpaHcTBe, MNpsAMble NapalfieNlbHble W NeprneHAVKYNspHble K MIOCKOCTW, MpU3HaK
nepneHAVKYNApHOCTU  MPAMOM W MJIOCKOCTW, TeopemMa O MpAMOW  MepreHanKynsapHon
nnockoctn. OpPTOroHa/IbHOE NPOEKTUPOBaHWe. MepneHAMKYNAP U HaKNOHHbIe: pacCTosiHMe OT
TOYKM [0 MNOCKOCTK, PAaCcCTOSAHWE OT MPAMOK A0 NJIOCKOCTU, NPOEKLUMA Urypbl Ha NIOCKOCTb.
MepneHAMKYNAPHOCTb NAOCKOCTEN: NpU3HaK NeprneHanKynsapHOCTU ABYX NIOCKOCTeN. Teopema
0 TPEX nepneHAnKynapax.

¥Ynbl B NPOCTPAHCTBE: YroN MeXAy NPsMOiA 1 NI0CKOCTLIO, ABYIPaHHbIA Yros, NIMHEeRHbLIN
yron [ABYrpaHHoro yrna. TpPEXrpaHHblA U MHOrorpaHHble yrnbl. CBOWCTBa M/IOCKMX Yr/OB
MHOrorpaHHoro yrna. CBOWCTBa NNOCKUX W ABYrpaHHbIX Yr0B TPEXIPaHHOro yrna. Teopembl
KOCWHYCOB ¥ CUHYCOB A1 TPEXTPaHHOI0 Yr/a.

MHoOrorpaHHuKHu

Buabl MHOrorpaHHMKOB, pa3BEpPTKA MHOrorpaHHuka. [Mpu3ma: n-yronbHas npusma,
npsMas ¥ Hak/IOHHas Mpu3Mbl, 60KOBas M MOSHas MOBEPXHOCTb Mpu3Mbl. [Mapannenenvnes,
MPAMOYro/ibHbIN  Napannenenunes M ero CcBOMCTBA. KpaTyallume nyTM Ha MOBEPXHOCTU
MHOrorpaHHuka. Teopema 3iinepa. NpocTpaHcTBeHHas Teopema [udaropa. lMupammnga: n-
yrosbHas nupaMuza, npasuibHasa u yceyéHHas nupamuzbl. CBoVcTBa pé6ep 1 60KOBbIX rpaHel
npaBubHON NupaMuibl. MpaBuibHbIE MHOTOrPaHHWKW: MpaBu/ibHad NpU3Ma 1 npasBuIbHas
nupamua, NpasuabHas TPeyroibHas nupamuaa v npasubHbIA TeTpasap, Kyb. MNpeacrasneHve
0 NPaBW/IbHbIX MHOFOrpaHHMKaX: OKTadap, LOAEKasap 1 MKOcasap.

BbluncreHvie 3/1eMEHTOB MHOTFOrpaHHUKOB: pébpa, amaroHanu, yribl. MNnowaas 60K0BON
MOBEPXHOCTU W MOSIHOM MOBEPXHOCTM NPSMOA NPU3Mbl, M/0WaAb OCHOBaHWIA, Teopema o
OOKOBOWM MOBEPXHOCTU MNpPsSIMOM Mpu3Mbl. nowaas 60KOBOWM MOBEPXHOCTU U MOBEPXHOCTU
npaBu/IbHOW NpaMmnpl, Teopema o NoLWaau YCeYEHHON NMpaMusbl.

CuMMeTpus B NPOCTPAHCTBE. ONEMEHTbl CUMMETPUM MPaBUIbHLIX MHOrOrpaHHUKOB.
CuUMMeTpUs B NPaBWIbHOM MHOFOrpaHHWKE: CUMMETpUS Napainenenunefa, CUMMETPUS
MpaBu/ibHbIX MNPU3M, CUMMETPUA NPaBUILHOW NUPaMUAbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

MOHATWA: BEKTOP B MPOCTPAHCTBe, HY/IEBOW BEKTOP, A/IMHA HEHY/IEBOTO BEKTOPA, BEKTOPSI
KOM/IMHeapHble, COHanpasfieHHble U NPOTUBOMOMIOXHO Hanpas/ieHHble BEKTOPbl. PaBeHCTBO
BEKTOPOB. [leCTBUA C BEKTOPaMW: C/IOXEHWE W BblYWTaHWe BEKTOPOB, CyMMa HeCKONbKMX
BEKTOPOB, YMHOXEHWe BekTopa Ha umcno. CBOICTBa CroXeHus BeKTOpoB. CBoMCTBa
YMHOXEHUS BeKTOpa Ha yuncno. MoHAT1E KOMMNiaHapHble BEKTOPbI. MpM3HaK KoMMiaHapHOCTH
TPEX BEKTOpPOB. [lpaBuno napannenenunega. Teopema O pasfoXeHWW BeKTopa Mo TPEM
HEKOMMNMaHapHbIM  BekTopaM. [lpAMOyronbHas CcucTeMa KOOPAWMHAT B MPOCTPaHCTBE.



KoopanHatbl BekTopa. CBs3b MeXAy KoopauHaTaMy BEKTOpa WM KOoOpAuHaTaMy TOYeK. YTon
Mexay BekTopamu. CKansipHOe NPou3BeeHNe BEKTOPOB.

11 KJIACC

Tesa BpalieHus

MOHATMS:  UMIMHAPUYECKas MOBEPXHOCTb, KOHMYeCcKas MNOBEPXHOCTb, clepuyeckas
MOBEPXHOCTb, 06pasytoLie MOBEPXHOCTe. Tena BpaweHus: UWAMHAP, KOHYC, YCEYEHHbIN
KOHYC, cthepa, wap. B3avMHOe pacnonio)keHne cepbl U MAOCKOCTK, KacaTe/lbHas MN0CKOCTb K
cthepe. M306pakeHne Ten BpaleHMs Ha NI0CKOCTW. PasBépTka unnmnHapa u koHyca. CUMMeTpus
chepbl 1 LWapa.

O6bEM. OCHOBHble cBOICTBa 00BLEMOB Tesl. Teopema 06 06bEME NPSMOYrONbHOIO
napannenenunega n cneactsus n3 Heé. OOBEM MPAMOM WM HaKNOHHOW MPU3MbI, LUANMHAPA,
nupamuabl 1 KoHyca. O6bEM Liapa U LLapoBOro CermMeHTa.

KombuHaumn Ten BpalleHWss WM MHOrorpaHHMKoB. [pu3ma, BnNucaHHas B LWAMHAP,
onucaHHas oKono uunuHapa. lMepeceyeHve ciepbl U LWapa ¢ NIOCKOCTbO. KacaHue Lwapa u
chepbl NIOCKOCTbLIO. MOHATME MHOFOrPaHHMKa, ONUCaAHHOTO OKO/O0 Chepbl, Cepbl, BNMCaHHON B
MHOTFOrpaHHWK WX TeNO0 BPaLLeHKs.

Mnowaab NOBEPXHOCTU UWAMHAPA, KOHyca, naowaab chepbl U eé yacteil. MNogobue B
npocTpaHcTBe. OTHOWeHMe 00bLEMOB, NMoW@afeii MOBEPXHOCTEN  MOAOGHBLIX  uryp.
Mpeo6pa3oBaHMe MNofobws, romoTeTus. PelleHne 3afay Ha MNAOCKOCTU C WMCMOMb30BaHWEM
CTEPEOMETPUYECKNX METO/O0B.

MoCTpoeHMEe CeYeHW MHOrOrpaHHUMKOB W Ten BpalleHWs: CeYeHus LuAnHApa
(napannieflbHO 1 NepreHAMKYNAPHO 0cK), CevyeHus KoHyca (mapasinenbHble OCHOBAHWI0 W
npoxogsLve Yepe3 BEPLUMHY), CeYeHUs Liapa, MeToAbl NOCTPOEHUSI CEYeHWI: MeTOoA Crefos,
METOZ, BHYTPEHHEr0 NPOEKTUPOBAHWS, METOA NepeHoca CeKyLLeld NNOCKOCTY.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTopbl B npocTpaHcTBe. Onepaumn Haj BeKTopaMu. BeKTOpHOe YMHOXEHMEe BEKTOPOB.
CBoilcTBa BEKTOPHOr0 YMHOXeHMus. [MpaMoyronbHas cucTemMa KOOpPAMHAT B MPOCTPaHCTBe.
KooppauHatbl BekTOpa. PasnoxeHue BekTopa no 6asucy. KoopanHaTHO-BEKTOPHbLIN MEeTOZ npu
peLeHNY reoMeTPUYECKIX 3a4au.

J{BH2KeHHs B IPOCTPAHCTBE

[BmxeHna npoctpaHcTBa. OTOGpakeHWs. [BVMXKeHMA W paBeHCTBO ¢uryp. O6ume
CBOWMCTBa [ABWXEHWWA. Buapl ABWKEHWIA: napanfiefibHbli NepeHoc, LeHTpaibHas CUMMETpUS,
3epKasibHas CUMMETPKSI, MOBOPOT BOKPYT MpsiMoii. MpeobpasoBaHuns nogobus. MNpsmas n chepa
iinepa.



1. IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YHEBHOI'O KYPCA
«'EOMETPUS» (YIIYBJIEHHBIN YPOBEHb) HA YPOBHE CPETHEI'O
OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:

CPOPMMPOBAHHOCTb  FPaXKAAHCKOM  no3vumyM  00yYatoWerocsi Kak aKTMBHOroO U
OTBETCTBEHHOIO Y/leHa POCCUMICKOro 00LLecTBa, MpeAcTaB/eHNe O MaTeMaTUYeCKMX OCHOBaX
(hYHKLUMOHUPOBAHUA Pa3/IMYHbIX CTPYKTYP, SABMEHWIA, Npouefyp rpax4aHCKoro oobLiecTsa
(BbIGOPbLI, ONPOCHI U ApYroe), yMeHue B3aMMOAENCTBOBATb C COLUMA/IbHLIMU WUHCTUTYTaMW B
COOTBETCTBMU C X PYHKLUAMUN N Ha3HAYEHNEM,;

2) naTpUOTHYECKOE BOCIIUTAHME:

CHOpMMPOBAHHOCTb POCCUINCKOW MPadKAaHCKON MAEHTUYHOCTU, YBaXKEHUA K MPOLLIOMY U
HacTOsLLEMY POCCUIACKOM MaTeMaTUKW, LeHHOCTHOE OTHOLLEHME K LOCTMXKEHUSM POCCUMACKMX
MaTeMaTMKOB M POCCMICKON MaTeMaTMYeCKOW LLUKOSbl, MCMOMb30BaHWe 3TUX AOCTUMXKEHWUIA B
APYrnx Haykax, TeEXHOMoruax, cepax IKOHOMUKN;

3) AYXOBHO-HPABCTBCHHOC BOCIIMTAHHUE:

0CO3HaHMe  [OYXOBHbIX  LEHHOCTEA  POCCUMCKOrO  Hapoja,  ChOpPMMPOBAHHOCTb
HPaBCTBEHHOIO CO3HaHWS, 3TUYECKOro MOBeAEHMS, CBSA3aHHOMO C MPaKTUYECKUM NPUMEHEHNEM
[OCTVXKEHWIN HayKN W [eATeNIbHOCTbIO YYEHOro, OCO3HAaHWEe JIMYHOrOo BK/1afa B MOCTPOEHMe
YCTOMYMBOr0 6yAYLLEro;

4) acTeTHYECKOE BOCIIUTAHHE:

3CTETMYECKOe  OTHOLUEHWE K MUpY, BK/OYasd  3CTETUKY  MaTeMaTU4ecKuX
3aKOHOMEPHOCTEeN, O00LEKTOB, 334ay, pPeleHui, PacCcy>KAeHUn, BOCMPUMMYMBOCTL K
MaTeMaT14yeCcKM acrnekTaM pas/inyHbIX BULOB UCKYCCTBA,;

5) puzuveckoe BocnuTaHue:

ChOpPMMPOBAHHOCTb YMEHMWS NPUMEHSATb MaTeMaTUUeCKMe 3HaHWUS B MHTepecax 340p0BOro
1 6e3onacHOro obpasa >XM3HW, OTBETCTBEHHOE OTHOLLUEHME K CBOEMY 340pO0Bbi (340pOBOE
nuUTaHue, CoanaHCUPOBaHHbIN PEXMM 3aHATUIA 1 OTAbIXa, PerynsapHas ranyeckast akTMBHOCTD),
(h13nyecKoe CoBepLLEHCTBOBaHWE NPW 3aHATUAX CMOPTUBHO-0340POBUTENIbHON AeATe/IbHOCTbIO;

6) TpynoBoe BocnnuTaHue:

FOTOBHOCTb K TPYAY, OCO3HaHWE LLEHHOCTU TPYAON6UA, MHTEPEC K pas/iMyHbIM cepam
NPOgeccnoHaIbHON LeATeNIbHOCTU, CBA3AHHLIM C MaTeMAaTUKOW U €€ NPUNOXEHUAMU, YMEHME
coBeplUaTb OCO3HaHHbIA BbI6OP OyAyllerd npodeccun U peann3oBbIBaTb COOCTBEHHbIE
YKM3HEHHbIE TM/1aHbl, TFOTOBHOCTb W CMOCOOHOCTb K MaTeMaTU4yecKoMy 06pa3oBaHulo W
CamMo06pa30BaHMI0 Ha NPOTSHKEHUN BCEIN YKN3HWN, TOTOBHOCTb K aKTUBHOMY Y4acTUIO B PeLLeHN
NPaKTUYECKMX 3aa4 MaTeMaTUUeCKOW HarnpaBNeHHOCTH;

7) 3K0JI0TMYeCKOe BOCTIUTAHUE:

ChOPMMPOBAHHOCTb  3KOMOrMYECKOW  KY/bTypbl, MNOHUMaHWE BAUSIHUSA  COLMabHO-
9KOHOMMWYECKMX MPOLLECCOB Ha COCTOSIHWE MPUPOAHOA WM COUMaibHOWM Cpefdpbl, OCO3HaHWe
rnobanbHOr0  XapakTtepa  3KOMOTMYECKMX  NpobnieM,  OpueHTauus  Ha  NpPUMEeHeHue
MaTeMaTUyeCKMX 3HaHWI ANa pelleHns 3a4ad B 061aCTU OKPY>XKaKOLLEen cpefbl, NiaHUpoBaHue
MOCTYMKOB M OLEHKN NX BO3MOXHbIX NOCNEACTBUIA A1 OKPY>KAOLLERA Cpeabl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

ChOPMMPOBAHHOCTb  MMUPOBO33PEHNS, COOTBETCTBYIOLLErO COBPEMEHHOMY  YPOBHIO
pa3BUTUSA HayKn W OOLLECTBEHHOMW NPaKTUKKU, MOHMMaHWE MaTeMaTUYeCKOW Hayku Kak cepsbl
4e/I0BEYECKOIN [eATeNIbHOCTU, 3TanoB €€ pas3BUTUS U 3HAYMMOCTU AN Pas3BUTUSA LUMBUAU3ALMN,
OBNafieHVe A3bIKOM MaTeMaTUKN U MaTeMaTUYeckon KynbTypou Kak CpefcTBOM NMO3HAHUA MUPa,
FOTOBHOCTb OCYLLECTBATL NPOEKTHYIO U UCCNEA0BATENbCKYHO AeATeNIbHOCTb UHANBUAYANLHO U
B rpynne.



METAINPEIMETHBIE PE3YJIbTATHI

ITo3naBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe HeﬁCTBHﬂ

Ba3oBrble JJornueckue aeiicTBu:

BbISBIATL W XapaKTepu3oBaTb CYLUECTBEHHbIE MPU3HAKW MaTEMATUYECKUX OOBLEKTOB,
MOHATWIA, OTHOLUEHWIA MeXAy MOHATMAMKM, (HOPMY/UPOBATL  OMpPEeAeNeHns  MOHATUNA,
YCTaHaB/NBaTb CYLUECTBEHHbIA MPU3HAK KAaCCU(MKALMK, OCHOBaHWS [A/19 0600LLEHNS W
CpaBHEHWSA, KpUTEpUM NMPOBOAMMOrO aHaIn3a;

BOCMPUHMMATbL, (hOPMYNMPOBaTL W MPeobpas’oBbiBaTb CYXKAEHWA: YTBEPAUTESIbHbIE U
oTpuuaTenbHble, eAUHNYHbIE, YAaCTHbIe 1 00LLMe, YCNOBHbIE;

BbIIBNIATL MaTeMaTU4ecKne 3aKOHOMEPHOCTW, B3aMMOCBA3N W NMPOTUMBOPeYNs B (hakTax,
[aHHbIX, HabMIoJeHVAX W YTBEPXAEHWAX, npeanaraTtb  KPUTepUWM  OJI  BbISIBIIEHNS
3aKOHOMEPHOCTEW 1 NPOTUBOPEUNIA;

fenatb BblBOAbI C MCMOMNb30BAaHWEM 3aKOHOB JIOTUKW, AEAYKTUBHBLIX U WHAYKTUBHBLIX
YMO3aK/IHOUEHWNIA, YMO3aK/HOUEeHWI N0 aHaIoruu;

MPOBOAWTL CaMOCTOATE/IbLHO A0Ka3aTeNbCTBa MaTeMaTUYECKMUX YTBEPXKAEHUIA (MpsaMble U
OT MPOTWMBHOIO), BbLICTPaMBaTL aPrymMeHTaUMIo, MNPUBOAUTL MPUMEPbI U KOHTPMpPUMEpSI,
060CHOBbIBaTbL COOCTBEHHbIE CYXKAEHUSA 1 BbIBOAbI;

BblOMpaTh Cnoco6 pelleHns y4yebHOW 3afaum (CpaBHMBATb HECKONIbKO BapuaHTOB
pewleHuns, BblOUpaTb Haubosnee MOAXOAAWMA C YYETOM CaMOCTOATENIbHO  BblAeNeHHbIX
KpuTepues).

Ba3oBrble ucciaenoBaresLCKUe AeiCTBHA:

CNO/b30BaTb BOMPOCHI KakK UCC/ef0BaTeNbCKU MHCTPYMEHT MO3HaHWSA, JOpMyMpoBaThb
BOMPOCHI, (MKCUpYloLmMe nNpoTUBOpeune, npobremy, YcTaHaBNMBaTb WCKOMOE W [aHHOE,
(hopmupoBaThb rMnNoTesy, apryMeHTMpPOBaTh CBOH MO3ULIMIO, MHEHNE;

MPOBOAWTL  CaMOCTOATE/IbHO  CM/IAHUPOBAHHBIA  9KCMEPUMEHT,  UCCMefoBaHVWe Mo
YCTaHOB/IEHNKO OCOGEHHOCTEN MaTemMaTUyeckoro 06bekTa, AB/EHWS, Mpouecca, BbISBIEHUIO
3aBMCUMOCTeW MeXay 00beKTamu, ABMEHNAMU, NMPOLeccamu;

CaMOoCTOATENIbHO (hopMy/IMpoBaTh 0600LLEHNA 1 BbIBOAbI MO pesy/ibTataM MpoBeAEHHOro
HabneHns, NCCNef0BaHMs, OLEHUBATb JOCTOBEPHOCTb NOMYYeHHbIX pe3ynbTaTos, BbIBOAOB U
06006LLEHNIA;

MPOrHo3MpoBaTb BO3MOXHOE Pa3BUTUE MPOLIECCa, a TAKXKe BbiABUraTb NPeLNoIoXKeHUs 0
ero pasBuUTUN B HOBbIX YC/OBUSX.

Pabora ¢ nnopmanmeii:

BbISIB/IATL AePUUNTBLI MHOPMALMK, JaHHBIX, HEOOXOAMMbIX 471 OTBETA Ha BONPOC 1 AN
peLleHns 3a8auu;

BblOMpaTb  MH(OPMaLMI0O M3  WCTOYHMKOB  Pas3/iIYHbIX  TUMOB, aHAIN3UPOBATH,
CUCTEMATM3NPOBATL W  WHTEPNPETMPOBATL WHMOPMAaLMIO  Pa3/IMuHbIX  BUAOB U (hOPM
MpeLCcTaB/eHns;

CTPYKTYpUpOBaTb  WHMOPMAaUWIO, MpeAcTaBnATb €€ B pasivyHbIX  hopmax,
WNTIOCTPUPOBATDL IPagInyecku;

OLeHMBATb  HALEXHOCTb MH(OpPMaLMM MO  CaMOCTOATENbHO  CHOPMYIMPOBAHHbLIM
KpUTEPUSAM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCMPUHMMATb U (HOPMYNMPOBaTb CY)KAEHUSI B COOTBETCTBMM C YCMOBUAMW W LENSMU
06U.I,EHI/IFI, AACHO, TOYHO, FPpamMOTHO BbIPpaXKaTb CBOHO TOYKY 3PEHUA B YCTHbIX U MUCbMEHHbIX
TEKCTax, pfaBaTb MOACHEHMA MO XoAy peweHna 3afadn, KOMMEHTMPOBATb I'IO]'Iy'-IEHHbIVI
pe3ynbTar;



B X0fe O06CYX[AeHWs 3a[aBaTb BOMPOChbI MO CYLIECTBY 06CYXAAeMOil TeMbl, MPOGIEMSI,
peLiaeMoii 3afjaun, BbICKa3blBaTb UAEW, HaLeNeHHble Ha MOWCK PeLUeHMsi, COMOCTaB/ATbL CBOW
CY)XKAEHUS C CYXKAEHVAMI APYrMX YYaCTHUKOB Auanora, 06HapyXmBaTb pasfiMuve U CXOACTBO
Mo3uLWiA, B KOPPEKTHOI (hopmMe hopMynMpoBaTb pasHOr1acusi, CBOM BO3PaXKEHUS;

NPeacTaBnsTb pe3ynbTaTbl PELUEHUs 3a4aul, IKCMepUMeHTa, WUCCNeAoBaHMs, MPOEKTa,
CamMoCTONTeNIbHO  BblGMpPaTb  (HOpMaT  BbLICTYM/IEHUS C  Y4&TOM 3afay MpeseHTauun 1
0COGEHHOCTE ayanTopum.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHUS

CaMOOPFaHI/BaHHH:

COCTaBMIATb MMaH, airopuTM peLleHns 3afadu, BbloMpaTb CMoCco6 peLleHns ¢ YYETOM
VMEIOLLMXCS PECYPCOB M COBCTBEHHbLIX BO3MOXHOCTEW, apryMeHTUpPOBaTb M KOPPEKTMPOBaTb
BapyaHTbl peLLleHWiA ¢ Y4ETOM HOBOI MHopMaLmK.

CaMOKOHTPOJIL, 3MOIII/IOH3.]'[]>HLII7i HHTCJIJICKT:

BNafeTb HaBblKaMW NO3HaBaTe/IbHOM PethfIeKCM KaK 0CO3HaHWNA COBepLUaeMbIX AeNCTBUIA
M MbICIMTENbHBLIX MPOLECCOB, WX pe3ynbTaToB, BMafeTb crocobamy CamMOMNPOBEPKMY,
CaMOKOHTPONA NpoLecca 1 pe3ynbTaTa peLleHns MaTeMaTUyYecKol 3agaun;

npeasuaeTb TPYAHOCTW, KOTOPble MOMYT BO3HMKHYTb NPV PELUEHUN 3afayn, BHOCWUTb
KOPPEKTUBbI B AeATENbHOCTb HA OCHOBE HOBbLIX 06CTOATENLCTB, AaHHbIX, HalAEHHbIX OLUMOOK,
BbISIBNIEHHbIX TPYAHOCTENA;

OueHMBaTb COOTBETCTBME pe3yfbTaTa UeAM W YCNOBUSIM, OOBACHATb  MPUYMHBI
[JOCTVKEHUS WU HEeJOCTVKEHMSI pe3y/bTaToB [eATe/IbHOCTU, HaxOAWTb OLWMOKY, AaBaTb
OL,eHKY NPUOBPETEHHOMY OMbITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMMaTb ¥ MUCMOMb30BaTb NPEVMYLLECTBA KOMaHAHOW W UHAMBWAYaNbHON paboThl Npu
pelleHnn y4yebHbIX 3adad, MNpPUHMMATb Lelb COBMECTHOM [eAaTeNlbHOCTW, NNaHMpOoBaTb
OpraHM3aumio COBMECTHOIN paboThbl, pacnpefensTb BuAbl paboT, [AOroBapuBaTthbCs, 06CYXAaTb
npouecc 1 pe3ynbTar paboTbl, 0606LaTb MHEHUS HECKO/IbKUX NIOAEN;

y4yacTBOBaTb B FpynmnoBbIX opmax paboTbl (06CYXAEHNS, 0OMEH MHEHWIA, «MO3r0Bble
LWUTYPMbI» W WHbIE), BbIMOMHATL CBOK 4acTb paboTbl M KOOPAMHMPOBATL CBOM [AEWCTBUA C
APYTMMW  YfieHaMU KOMaH[bl, OLeHMBATb KayeCTBO CBOEro BK/Iada B 06WMIA MPOAYKT Mo
KpuTepusm, chopMynmMpoBaHHbIM Y4aCTHUKaMI B3aMMOAENCTBUS.

IMPEAMETHBIE PE3YJIBTATHBI

K koHUy 10 kiacca 06yYatoLLNACH HAYUNTCS:

e CBOOOZHO OMNepPMPOBaTL OCHOBHLIMU MOHATUAMY CTEPEOMETPUM NPU PELLEHUN 3a[a4 1
NPoBeAeHNN MaTeEMAaTUYECKNX PaCCY>KAEHWNA;

e T[PUMEHATb aKCUOMbl CTEPEOMETPUM W  CNeACTBUMS W3 HUX MPU PeLleHum
reoMeTpuYecKurx 3ajay;

e K/laccuMUMpoBaTh B3aUMHOE PacrofodXeHve NPsAMbIX B NPOCTPAHCTBE, NIOCKOCTEN B
MPOCTPaHCTBe, NPAMbIX W M/I0CKOCTEW B MPOCTPaHCTBE;

e CBOOOZHO OMepupoBaTb MOHATUAMMW, CBA3AHHLIMK C YriiaMn B MPOCTPAHCTBE: MEXAY
NPAMbIMY B MPOCTPAHCTBE, MeXAY NPSMON 1 NJIOCKOCTbIO;

e CBOOOAHO OMEpMpPOBaTb NMOHATUSAMMW, CBA3AHHBLIMU C MHOTOrPaHHUKaMW;

e CBOOOAHO pacrno3HaBaTb OCHOBHble BWAbl MHOrOrpaHHUKOB (nMpv3mMa, nupammga,
NPAMOYro/ibHbIA Napannenenuneg, Kyo);

e K/accupuumMpoBaTb MHOTOrPaHHUKK, BbIoMpas OCHOBaHWA 411 KnacCcumkauuu;

e CBOOOZHO OMEpVPOBaTb MOHATUAMM, CBSA3AHHBIMM C CEYEHMEM MHOrOrpaHHWKOB
MNOCKOCTbHO;



BbINO/HSATL NapannenbHOe, LiEHTPa/lbHOe M OPTOrOHa/IbHOE MPOEKTUPOBaHME Uryp Ha
MMI0CKOCTb, BbIMOMHATL M306paXKeHNst (IUrYp Ha MAOCKOCTY;

CTPOUTb CEYEHWS MHOTOrPaHHMKOB Pa3/IMYHbIMK METOAAMM, BbIMOMHATL (BbIHOCHbIE)
MNOCKME YEPTEXMN W3 PUCYHKOB MPOCTbIX OOBEMHbLIX (DUryp: BWA CBEpXY, COOKY,
CHU3Y;

BbIUMCNATbL  M/OWAAX MOBEPXHOCTE/  MHOFOrpaHHWMKoB  (Mpu3Ma, nupamuia),
reOMETPUYECKMX TeN C NPUMEHEHNEM (OPMY;

CBOGOAHO OMepMpoBaTb MOHATUSMW: CUMMETPMS B MPOCTPAHCTBE, LEHTP, OCb W
MAI0CKOCTb CUMMETPUM, LIEHTP, OCb U MIOCKOCTb CUMMETPUN (UTYpbI;

CBOGO/HO OMEPVPOBaTh MOHATUSMM, COOTBETCTBYHOLLMI BEKTOPaM U KOOPAMHATaM B
MPOCTPaHCTBE;

BbINONHATb AeNCTBMA Hafl BEKTOpamu;

pelaTb 3aayuM Ha [0Kas3aTe/lbCTBO MaTEMaTUYECKMX OTHOLUEHWIA U HaxoXAeHue
reOMETPUYECKUX  BE/IMYMH, TMPUMEHSI  M3BECTHble  MeTofbl NPU  peLleHun
MaTeMaTUYeCKMX 3a1a4 NOBbILLEHHOMO 1 BbICOKOTO YPOBHS C/IOXHOCTHU;

MPUMEHATb NPOCTeNLLIVE NPOrPaMMHbIE CPEACTBA U 3/1EKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMbI NP PeLLIEHUM CTEPEOMETPUYECKIMX 3aaaY;

n3BneKaTb,  MNpPeobpasoBblBaTb WM MHTEPNPETMPOBaTb  MH(OpMauulo 0
MPOCTPAHCTBEHHbLIX TFEOMETPUUECKUX (Urypax, MPeACTaBNEHHYID Ha YepTexax WU
PUCYHKaX;

MPUMEHATb MOMYYeHHbIE 3HAaHWS Ha TMpPaKTWUKe: CpaBHMBaTb W  aHa/IM3MPOBATh
peanibHble CUTYaLUW, NMPUMEHSTb M3YUYeHHbIe MOHATUS B MPOLIECCE MOMCKA PeLLIeHMs
MaTeMaThyecKn chopMynnpoBaHHOW NPo6ieMbl, MOAENMPOBATb pPeasbHble CUTYaLMK
Ha 53blke TFEOMETPUM, WCCNEAOBaTb MOCTPOEHHbIE MOAENN C  MCMO/b30BaHMEM
reOMeTPUYECKMX MOHATUIA WU TeopeM, annapaTa anre6pbl, pewwaTb MpaKTUYecKue
3a/1a4m, CBS3aHHbIE C HAXOXAEHNEM FeOMETPUUYECKUX BENNUNH;

MMETb MpPEeACTaB/EHMsT 06 OCHOBHbIX 3Tanax PasBUTUS TEOMETPUM KaK COCTaBHOW
yacTu hyHAaMeHTa pPasBUTMS TEXHONOTUIA.

K KoHUy 11 kiacca 06y4YatoLLMIACA HAyUUTCA:

CBOOOAHO OMNepupoBaTb MNOHATUAMM, CBA3AHHLIMW C LUWIUHAPUYECKON, KOHUYECKOW 1
chepryecKoin NOBEPXHOCTAMU, 0OBACHATL CNOCOBbLI MONYYEHNUS;

onepupoBaTb MOHATUAMMW, CBA3AHHBLIMW C TeNaMu BPaLLEHUS: LUIUHAPOM, KOHYCOM,
chepoit 1 LWwapom;

pacnosHaBaTb Tena BpalleHns (UMAnHAP, KOHYC, cihepa 1 wap) U 06bACHATL Crocoobl
noslyyeHns Ten BpaLleHus;

KnaccupunumpoBaTb B3aMMHOe PacrosioXkeHve cepbl U NI0CKOCTHY;

BbIUMC/IATL BEMIMUMHbI 3/1EMEHTOB MHOrOrpaHHUKOB WM Ten BpaweHusi, 06bEMbl ©
NoWaan NOBEPXHOCTEN MHOrMOrpaHHUKOB W Te/ BpalleHUs, reOMeTPUYEeCcKUX Ten ¢
NPUMEHeHNEM (hopMyTT;

CBOOGOAHO ONepupoBaTb MOHATUAMM, CBA3AHHBLIMW C KOMOUHALMAMMK Ten BpaLLeHus U
MHOrOrpaHHWKOB: MHOrOrpaHHUK, BMUCaHHbINA B CPEPY M OMUCaHHLIA OKOMO ciepbl,
cthepa, BNMcaHHas B MHOrOrpaHHUK U TS0 BpalleHus;

BbIUYMC/IATb COOTHOLLEHMS MeXAY NiowaisMmn noBepxHoCcTed N 06bEMaMM NOJO6HbIX
Tern,

n306paxatb K3y4vaemble QUrypbl, BbIMONHATL (BbIHOCHbIE) M/IOCKUE YepTexu Wu3
PUCYHKOB MPOCTbIX 00BEMHbIX (Uryp: BUA CBEPXY, COOKY, CHMU3Y, CTPOUTb CEeYeHUs
Ten BpaLLeHus;



13BNeKaTb, MHTEpnpeTMpoBaTtb M Mpeobpa3oBbliBaTb  WHMOPMAUMIO O
MPOCTPaHCTBEHHbIX TFEOMETPUYECKUX (DUrypaxX, MNPeLCTaB/IEHHYID Ha YepTexax W
PUCYHKaX;

CBO6OAHO ONepMpoBaTh NOHATMEM BEKTOP B MPOCTPAHCTBE;

BbIMOMHATH OMepaLmmn Haj, BEKTOpamu;

3a/laBaThb M/I0CKOCTb YpaBHEHVEM B [JeKapTOBO CUCTEME KOOPAMHAT;

pellaTtb TreoOMeTpUYeCKMe 3afady Ha BbIYUCIEHWE YINOB MeXAy MpAMbIMA 1
MIOCKOCTAMU, BbIYMUC/IEHWE PACCTOAHWIA OT TOYKM [0 MIOCKOCTM, B LEMIOM, Ha
NPYMeHEeHVe BEKTOPHO-KOOPAUHATHOIO MeTOAa NP peLleHN;

CBOGOAHO OnepupoBaTb MOHATUSMU, CBA3aHHLIMW C [ABVMDKEHWEM B MPOCTPaHCTBE,
3HaTb CBOMCTBA ABWKEHWNIA;

BbIMONHATL M306paXEeHUs1 MHOTOrpaHHWKOB W Tefl BpalleHus npu napaiiensHOM
rnepeHoce, LEHTPa/IbHON CUMMETPUM, 3epKaslbHOW CUMMETPUW, NPy NOBOPOTE BOKPYT
NPAMOIA, Npeobpa3oBaHUS NOA0OUS;

CTPOUTb  CEYEHWUS MHOFOrpaHHUKOB W Te/l  BpalleHWs: CevyeHuUs  LuauHapa
(napaninensHoO 1 NepreHANKYNAPHO 0CK), CeYeHNsA KOHYyca (napasie/nbHble OCHOBaHUIO
1 NPOXOASLLME Yepes BEPLUMHY), CeUeHNs Liapa;

MCNONb30BaTb METOAbl MOCTPOEHUS CEYEHWiA: MeTof CnefoB, MeTOf BHYTPEHHEro
MPOEKTMPOBaHNSA, METOS, MePeHOCca CEKYLLIER NIOCKOCTY;

[l0Ka3blBaTb FEOMETPUYECKME YTBEPXKEHUS;

MPUMEHATb TeoMeTpuyeckme (akTbl A0S  pelleHns CTepeoMeTpUYecKMX 3ajad,
npeanonaratoLLMX HeCKOMbKO LIAroB peLleHuns, eciy ycnoBust NpUMeHeHNs 3afaHbl B
SBHOW U HEAABHOW (hopMe;

pellatb 3ajayy Ha [0Ka3aTeNbCTBO MATeMaTUYeCKMX OTHOLUEHWA W HaxoxieHue
reOMeTPUYECKNX BETMYNH;

MPUMEHSATb NPOrpamMMHble CPeACTBA U 3M1IEKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbI NP
peLleHNn CTePEOMETPUYECKMX 3aaY;

MPUMEHSATb MOMYYEHHbIE 3HAHUA Ha MpaKTUKe: CpaBHMBATb, aHaIM3MPOBaTL W
OLeHMBaTb peasibHble CUTYaLUKW, NPUMEHSATb U3YYeHHble MOHATUSA, TeOpeMbl, CBOWCTBA
B Npouecce MNOMCKa peLleHns MaTemaTuyeckn ChopMy/MpoBaHHON nNpo6nembl,
MOZLENNPoBaTh peasibHble CUTYaLMMN Ha A3bIKEe FeOMETPUN, UCCNef0BaTb MOCTPOEHHbIE
MOZENN C MUCMO/b30BaHNMEM FeOMETPUYECKMX MOHSATUIA 1 TeopeMm, annapara anrebpbl,
peLlaTh NpakTUYecKume 3afayqm, CBA3aHHble C HAXOX/AEHNEM reOMETPUYECKUX BETMYNH;
MMeTb MpeSCcTaB/ieHnMss 06 OCHOBHbIX 3Tanax pasBUTUS TeOMETPUM KakK COCTaBHOM
yacTu hyHAameHTa pa3BUTMS TEXHOMOTUA.



I11. TEMATHUYECKOE IINTAHUPOBAHMUE
10 KJIACC

KoaundecTBo yacoB 3JIeKTp0HHbIe
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NporpaMMbI Bcero Kourpoububie  Ilpakruveckue o0pa3oBaTte/ibHbIE
padoTshI padoThI pecype
1 BBefeHMe B CTEPEOMETPUIOD 23 1
2 B3avMHOe pacnono)xeHue npsMbIX B 5 1
npocTpaHCcTBe
3 MapannenbHOCTb NPAMBIX U MI0CKOCTEN B 8
NpOCTPaHCTBE
4 nepHEH,qMIf’yﬂﬂpHOCTb NPAMbIX U o5
MN/IOCKOCTel B NPOCTPaHCTBE
5 YTl N paccTosHUA 16 1
6 MHororpaHHuKu 7 1
7 BekTopbl B MpocTpaHCcTBe 12
8 HOBTOPeHI/Ie, 0600LLeHNE 1 cucTeMaTU3aLMSA 5 9
3HaHUN
OBLEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME 102 6 0




11 KIIACC

KoJsnuecTBO 4acoB JIeKTPOHHbIE
Ne i/ I;;;?;Z':f;::me PAACITOB M TEM Beero Kontposbusbie IIpakTnueckue E)Ig;g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
1 AHaMTNYeCKas reoMeTpus 15 1
9 lMoBTOpEHME, 06o6u.|,eH@e " 15 1
cucTemaTmsaums 3HaHWUiA
3 O6bEM MHOrorpaHHmKa 17 1
4 Tena BpaLLeHns 24 1
5 Mnowaam NoBepXHOCTN U 06bEMBI 9 1
KPYrbIX Tes
6 [BKeHusa 5 1
v lMoBTOpEHMeE, o6o6m,eH|ﬂe 7 17 5
cucTemaTmsaums 3HaHU
OBLWEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME 102 8 0
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