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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma mo npenmety «I'eomerpusi» mis ygamuxcs 10-11 kimaccoB cocTaBiieHa B COOTBETCTBUU:
- [Ipukaza Muno6prayku Poccun ot 17 mast 2012 1. Ne 413 «O0 yTBepkaeHun eaepaibHOTro TOCyIapCTBEHHOT0 00pa30BaTEIbHOTO CTAHIapTa CPEIHETO
obmero obpazoanus» (3aperucrpupoBan 07. 06. 2012 r. N 24480) ¢ m3menenusmu ot 12.08.2022 Ne732 “O BHeceHMHM W3MEHEHHWH B (enepaibHbIi
roCy/IapCTBEHHBI 00pa30BaTeNbHBIA CTaHIAPT CpPeAHEro oOuIero o0pa3oBaHUs, YTBEPKIACHHBIM MpHKa3oM MUHHCTEpCTBa OOpa30BaHUS U HAYKU
Poccuiickoit ®eneparuu ot 17 mast 2012 1. Ne 413” (apeructpuponan 12.09.2022 Ne 70034)
- [Ipuka3z MunucrepctBa npocsenienus Poccuiickoit @eaepanun ot 18.05.2023 Ne 371 “O06 yrBepxkaeHuu (eaepaabHON 00pa30oBaTeIbHON MTPOTrpaMM bl
cpenHero obmiero oobpaszoBanus” (3apeructpuponan 12.07.2023 Ne 74228)
- [Tonoxenust o pabouux nporpammax MBOY COIL Ne4 umenu JI.1.30n0TyxuHOM’;

- ¢ yuetoMm paboueii mporpammbl Bocriutanuss MBOY COILL Ne4 umenu JI.M.3010TyXUHOM.

B y4yeOHOM miiaHe Ha M3ydeHue reoMeTpun oTBoauTCs 2 yaca B Heaento B 10 kimacce u 1 yac B Hegento B 11 kiacce, Bcero 3a /iBa rojaa o0y4eHus -

102 y4yeOHbIX yaca.
BocnuraresibHblii noTeHuan npeamera «I'eomerpush peajim3yercs uepes:
- (hopmupoBaHUE TOTUYECKOU KYIBTYPBI MBIIUICHHSI, CTPOTOCTh M CTPOWHOCTH B YMO3aKITIOUCHHSIX;
- co/iep KaHMe MaTeMaTHYeCKHX 3aJ1ad JaeT BO3MOKHOCTh 3HAYUTEIBHO PACIIMPHUTh KPYro30p yHalIUXCcs, HOIHATh UX OOLIUI KyJIbTypHBIH YPOBEHb.
Ha ypokax reoMeTpun y9eHUKY TpeOyeTcs aHATM3UPOBATh KaXIbIH IIIar CBOETO PEIICHHS, apTyMEHTHPOBATh M IOKA3bIBATh CBOC MHEHHE.

Ha ypokax reomerpun y yuanmxcsi BoIpabaTbIBacTCsl MPUBBIYKA K TOMY, YTO HEBHUMATEILHOCTh IIPU PEUICHUH 3aJa4i MPUBEJET K OLINOKe, a Jro0as
HETOYHOCTb He ocTaHeTcs 0e3 nocnencTBuil. [loaToMy 3aHATHS TeoMeTpueit TUCUUTUTMHUPYIOT YYaIuXCsl.
3aHUMasCh TEOMETPUEH, KaXIblii YUEHUK BOCIHUTHIBACT B ce€0€ TaKMe JTUYHOCTHBIC YEPTHI XapaKTepa, KaK CIPaBEIJIUBOCTh U UYECTHOCTH; MPHUBBIKAET
OBITh TIPEEIbHO OOBHEKTUBHBIM.

UYectHas u pobpocoBecTHas paboTa Ha ypokKax reoMeTpuH TpeOyeT HaIlpsiKEHHOW YMCTBEHHOW paOOThl, BHUMAaHUs, TEPHIUMOCTH B IMPEOJIOJICHUN
pa3nuuHbIX TpynHocTed. [103ToMy ypoKM MaTeMaTWKH BOCIHTHIBAIOT B YYEHHMKaX TPYJ0Jt00UEe, HACTOWYMBOCTh, YIOPCTBO, YMEHHE COTJIAIIATHCS C
MHEHMSIMU JAPYTHUX, JOBOJIUTH JIEI0 O KOHIIA, OTBETCTBEHHOCTb.

COJAEP) KXAHME YYEBHOTI'O ITPEJIMETA
10 xmacc

IIpsiMble ¥ MJI0CKOCTH B MPOCTPAHCTBE

OcHoOBHbBIE TOHATHUS cTepeoMeTpuu. Touka, TpsiMas, TMIOCKOCTh, MPOCTPAHCTBO. [loHATHE 00 aKCHMOMATHYECKOM IMOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTepeOMeTpI/II/I U CJICACTBHUA U3 HUX.

B3anmnoe pacrnonoxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKaIoInecs, MapaulelibHble U CKpelrBatomuecs npsmeie. [lapannenbHoCTh TPSMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapasuiesibHbIE MPSMbIE B MPOCTPAHCTBE; MapAJLIEIbHOCTh TPEX MPSIMBIX; NapAJLIETbHOCTh NPSIMON U TUIOCKOCTH. YTJIBI C
COHAIMPABJICHHBIMU CTOPOHAMH; YIOJ MEXIy HOpsIMBIMH B mpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH: MapasuieNbHbIEe IJIOCKOCTH; CBOWCTBA
napajuieIbHbIX II0cKOoCcTel. [IpocTeiimme mpocTpaHCTBEHHBIE PUTYPHI HA TNTIOCKOCTH: TETPAdIP, KyO, mapayyieenunea; TOCTPOCHUE CEUCHUMN.

[lepneHaAMKYASIPHOCTh ONPSAMOW M IUIOCKOCTU: MEPIEHAUKYJISAPHBIE MPsIMbIE B MPOCTPAHCTBE, MPSMbIEC Mapajule/ibHble U MEPIEeHIUKYISPHbIE K
IIJIOCKOCTH, MPHU3HAK MEPHEHINKYISIPHOCTH NPSIMOW M IUIOCKOCTH, TEOpPEMa O MPSMOM MEPHEHIUKYISAPHOU IUIOCKOCTH. YTIIBI B NPOCTPAHCTBE: yIoOJl



MEXJy NpSAMOM M IUIOCKOCTBIO; IBYI'DAHHBIA YIOJI, JUHEHHBIA Yroj IBYrpaHHOro yria. lleprneHaukynsp ¥ HakJIOHHBIE: PAaCCTOSHHUE OT TOYKHU [0
IUIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 IIIOCKOCTH, MPOEKIHs (PUrypsl Ha MIIOCKOCTh. [lepneHauKyIsIpHOCTh TUIOCKOCTEH: MPU3HAK NepIEeHANKY IIPHOCTH
IBYX IUIOCKOCTEH. Teopema o TpEX NepIeHINKYIApax.

MHororpaHHuKu

[TonsiTHE MHOTOTpaHHMKA, OCHOBHBIE JJIEMEHTHI MHOIOTPAHHMKA, BBINYKJIBIC M HEBBINYKIbIE MHOTOIPAaHHMKH; DPa3BEPTKA MHOTIOIPAaHHUKA.
IIpu3ma: N-yrospHas Npu3Ma; IPaHUd U OCHOBAHUS MPU3MBI; NIpsIMasi U HAKJIOHHAs NPU3Mbl; OOKOBas U IOJHAs IMOBEPXHOCTH Ipu3Msl. [lapamenenunen,
IPSIMOYTOJIbHBIN Napansenenune] u ero ceoiicraa. [lupamuaa: N-yrosipHas nupaMuia, FpaHd U OCHOBAHUE MTUPAMUIbI; OOKOBas U MOJIHAS TOBEPXHOCTh
[MpaMH/ibl; TMpaBUiIbHAsE M YyCEUYE€HHAs NUpaMUa. OJEMEHThl MNPU3Mbl M Nupamuabl. I[IpaBuibHBIE MHOTOTPaHHHUKH: IOHSATHE IIPAaBUIBHOTO
MHOTI'OI'paHHMKA; MpaBWIbHAs NPU3Ma U MPaBUIIbHAS MUPAMUA; MIPaBUIIbHAS TPEYToJibHAs MUpaMMJa U MpaBUIbHBINA TeTpaszap; KyO. IlpeacraBienue o
IIPaBWJIbHBIX MHOTOTPAaHHHUKAX: OKTa’3Ap, 10AeKadIp U ukocayap. CedeHus Npu3Mbl U TUPAMUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSAMOM, IJIOCKOCTH. DJIEMEHThl CUMMETPHUH B NUPaMHax, NapajljielieuIeaax,
IIPaBUJIbHBIX MHOIOTPaHHUKAX.

Beruuciienue 31€MeHTOB MHOIOI'PaHHUKOB: p&0pa, AuaroHany, yrisl. [lnomans O0KOBOI NOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSAMON MPHU3MBI,
IUIOIIAJh OCHOBaHMH, TeopemMa O OOKOBOHM MOBEPXHOCTH MpsiMOW mpu3Mbl. [1nomaas G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABMIBHON MHUPAMUIIBI,
Teopema o IUIoIAaN yceu€HHOM nupaMusl. [lonstue 06 06béMe. O0bEM UpaMUIbl, TPU3MBI.

[TonoGHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEX/Ty IIJIOLIAIMH IOBEPXHOCTEH, 00bEMaMH 1MOT0OHBIX TEJ.

11 kace

Tesa Bpamenust

[MunuHapryeckas MOBEPXHOCTh, OOpa3yrollue LUIUHAPUYECKOW MOBEPXHOCTH, OCh LMJIMHAPUYECKON MOBepXHOCTHU. llunuHap: ocHOBaHUSA U
O0KOBast MOBEPXHOCTb, 00Pa3yIoIIas U OCh; MIIONA b OOKOBOW U MOJIHOW MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yroniie KOHNYECKON MOBEPXHOCTH, OCh U BEpIIMHA KOHMYECKON MoBepXHOCTH. KOHyC: OcHOBaHME U BepILIMHA,
o0pa3yrolias U oCh; MIIOa b OOKOBOH U MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolie U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTh.

Cdepa u map: HeHTp, paauyc, IMaMeTp; IJI0NaAb MOBEPXHOCTH ceprl. BzaumHoe pacnonoxenue chepsl U IIIOCKOCTH; KacaTeabHas INIOCKOCTh K
cdepe; momaab chepsl.

N306paxeHue Ten BpallleHus Ha IUI0CKOCTH. Pa3BépTka IUIMHApa U KOHyca.

KomOuHammu Ten BpallleHHs W MHOTOIpaHHMKOB. MHOTOTpaHHUK, OMMCAHHBIM OKoJIo c(epbl; cdepa, BIUCAHHAS B MHOTOIPAHHHK, WM TEJIO
BpalICHUSI.

[Tousitue 06 06bEMe. OcHOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 006 00bEME MPAMOYTOJIBHOTO MapajuieNnenunena u ciueacTsus u3 He€. O0bEM
nuIuHApa, Konyca. O0bEM mapa u miomanb chepeol.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEX/Ty IIJIOIA MU MTOBEPXHOCTEH, 00bEMaMH 1MOT0OHBIX TeJ.

Ceuenus nuwiMHIpa (MapasieNbHO W MEPHEHAUKYISIPHO OCH), C€YeHMsI KOHyca (IapajuleIbHOE OCHOBAHHUIO U MPOXOJSIIEE Yepe3 BEepUINHY),
CEYEHM 111apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha muiockoctd U B npocTpaHcTBe. ClI0)KEHME M BBIUMTAHNE BEKTOPOB. Y MHOJKEHME BEKTOpa Ha uucio. Pa3noxkeHue BEKTOpa MO TpEM
HEKOMIUJIaHApHBIM BeKTOpaMm. [IpaBuiio mapannenenunena. Pemenne 3agad, CBA3aHHBIX ¢ MPUMEHEHUEM MPABUI JEUCTBUH ¢ BeKTOpaMmu. [IpsmoyronbHas



CUCTCMAa KOOPpAUHAT B IMPOCTPAHCTBE. KOOpI[I/IHaTI)I BCKTOpA. HpOCTCﬁIHPIC 3aJlady B KOOpJMHATax. Vron MECXKIOY BCKTOpaMHu. CKaJ’IprHoe IIPOU3BEACHUC
BCKTOPOB. Brruncienue YIJIOB MCKAY IMPAMBIMUA U INIOCKOCTAMM. KOOpZ[PIHElTHO-BCKTOpHLIfI MCTO IIpHU PCIICHUU 'COMCTPHUYCCKUX 3a1a4.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI
JIn4yHOCTHBIE pe3yJIbTAThI

JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS MPOrpaMMbl yueOHOTro mpeamera « MaTeMaTHKay XapaKTepU3yIOTCs:

I'paxnanckoe BocnuTanue:

c(OPMHPOBAHHOCTHIO I'PAXKTAHCKON MO3ULIUU 00YYAIOIIEroCs KaK aKTHBHOT'O M OTBETCTBEHHOTO WJIEHA POCCUIICKOTO 00IIECTBA, MPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SIBICHUM, MPOLEAYyp TPakIaHCKOro o0miecTBa (BbIOOPHI, ONPOCH U Ip.), YMEHUEM
B3alMO/ICIICTBOBATD C COLIUMAIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU € UX (PYHKLIHUSAMU U HA3HAUECHUEM.

IIaTpuoTnyeckoe BoCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCHUCKOM TPa)KTaHCKOW MICHTUYHOCTH, YBXKCHHS K MPOILIOMY W HACTOSIIEMY POCCHICKONH MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHHUSAM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTeMAaTUYECKOM IIKOJIBI, K MCIIOIb30BAaHUIO 3TUX JOCTH)KEHUH B APYTUX HAyKaXx,
TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HAHHMEM JIyXOBHBIX LEHHOCTEH POCCHIICKOTO Hapoza; c(hOPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEJICHHS, CBA3aHHOTO C
IIPAKTUYECKUM IIPUMEHEHHUEM JIOCTHKEHUN HayKU U IETEIbHOCThIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOHYHUBOTO Oy IyILIEro.

JCTeTHYeCKOe BOCIIUTaHHue:

ACTETUYECKUM OTHOILIEHUEM K MHpPY, BKJIKOYas 3CTETUKY MaTeMaTHYEeCKHX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3aad, pPEIIEeHUH, pacCyKIECHUM;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTaM pa3jIn4HbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCHUTAHME:

c(OPMHPOBAHHOCTBIO YMEHHS NMPHMEHATh MaTeMaTHYeCKHe 3HAHMsS B MHTEpecax 3JI0pOBOrO M 0e30MacHOro obpasa >KM3HU, OTBETCTBEHHOI'O
OTHOIIEHHUS K CBOEMY 3J0pOBbIO (3I0pOBOE MUTaHHE, COATAHCHUPOBAHHBIM pEXUM 3aHATHH W OTAbIXa, peryispHas (usnyeckas aKTUBHOCTH);
(U3NYECKOT0 COBEPIICHCTBOBAHNUS, P 3aHATUAX CHOPTUBHO-03/I0POBUTENIBHOM JESITEIBHOCTHIO.

TpynoBoe Bocnniutanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHMEM IIEHHOCTH TPYAOJIIO0US; HHTEPECOM K pa3iMyHbIM cdepam NpodecCHOHANBHOM eSTeNbHOCTH, CBA3aHHBIM C
MaTeMaTUKOM U e€ MPUIIOKEHNUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BbIOOp OynyIiel npodeccuu u peaan30oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIaHbL;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMYecKOMYy OOpa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUHM BCEHM JKM3HU; TOTOBHOCTBIO K AKTHMBHOMY
Y4aCTHIO B PEIIEHUH MPAKTUUECKUX 3a7a4 MaTeMAaTUYECKOM HAallPaBI€HHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO KOJOTUYECKOW KyJIbTYpbl, TIOHUMAHUEM BIIMSHUS COLMAIbHO-3KOHOMHUYECKHX IPOILIECCOB HAa COCTOSHHWE MPUPOJIHOU U
COLIMAJIBHOW CpeJibl, OCO3HAHHEM TIJIOOATBHOTO XapakTepa SKOJIOIMYECKMX MpoOjeM; OpHeHTalMed Ha NMpPUMEHEHHE MaTeMaTHYeCKUX 3HaHWUM s
pelIeHns 3a/1a4 B 00J1aCTH OKPY>Kalollel cpeibl, TUIAaHWPOBAHUS MTOCTYIKOB M OLEHKU UX BO3MOXHBIX ITOCJIEICTBUH JJIs1 OKPY>KAOILEH CPebl.

IleHHOCTH HAYYHOI'O MO3HAHMS:



C(bOpMI/IpOBaHHOCTBIO MHPOBO33PCHUA, COOTBETCTBYIOIICTO COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKU U O6H.[€CTB€HHOﬁ IMPAKTHUKH, ITIOHKUMAaHHUEM
MaTeMaTHUEeCKOM HAaYKH KaK ccbepm YeJI0OBEUYCCKOM ACATCIIBHOCTH, OTAIlOB et Pa3BUTHA U 3HAYUMOCTU JIA pa3BUTUA HUBUJIM3AalWN, OBJIAICHUCM A3BIKOM
MaTeMaTUKAd W MaTeMaTHYeCKOH KyanypOfI KaKk CpC€ACTBOM II0O3HaHWA MHpPA, TOTOBHOCTBIO OCYIICCTBJIATH IIPOCKTHYIO MU HCCICAOBATCIIBCKYIO
ACATCIIbBHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC.

MeTtanpeameTHblie pe3yJbTaThl
MertanpeameTHble pe3ylbTaThl OCBOEHHUS IMPOrpaMMbl yueOHoOro mpeamera «MaTemaTHKa» XapaKTEpPU3YHOTCS OBJIAJCHHUEM YHHBEPCATbHBIMU

NO3HABAMENbHBIMU OCLICIBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCANbHBIMU PeCYIAMUSHIMU 0elCMEUAMU.

1) Vhusepcanvnvie nosnasamensuwle Oeticmsus, obecneuusaiom Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00yUaiouuxcs (oceoenue

MemMOO08 NO3HAHUS OKPYHCAIOUIe20 MUpaA, NPUMEHeHUe T02UeCKUX, UCCIe008AmeNbCKUX onepayutl, yMeHul pabomams ¢ uHgopmayuetr).

Ba3zoBble Jioruyeckue aeiicTBUs:

— BBIIBJIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKH MATEMaTUYECKUX OOBEKTOB, MOHSATHH, OTHOLICHHH MEXIy MOHSATUSAMU; (HOPMYIHPOBATH
OIpCaAcCICHUA HOH?ITI/IP'I; YCTaHaBJIMBATb CyHIGCTBGHHLIfI IIpHU3HAK KJIaCCI/I(bI/IKaIII/II/I, OCHOBAaHUA 151 O606HICHI/I$[ " CpaBHCHHA, KPUTCPHUU TPOBOAUMOI'O
aHanu3a;

— BOCIPUHUMATh, HOPMYIHPOBATH U MPEOOPA30OBBIBATE CYKICHHS: YTBEPAUTEIbHBIC U OTPULIATEIbHBIC, €IUHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIE;

— BBISIBJIATh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeurs B (akTax, JaHHBIX, HAOMIOJACHUSX W YTBEPHKICHUSAX; IpeIiaraTh
KPUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

— Je€JaTb BbIBOAbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX 1 UHAYKTHUBHBIX YMO3aKqueHHﬁ, YMOSaKJ'IIOLIeHI/Iﬁ 110 aHAJIOTHUH,

— TPOBOJUTH CAMOCTOSITEIILHO JTOKA3aTelIbCTBA MAaTEMaTHUECKUX YTBEPKIEHUH (MIpsMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAlINI0, TPUBOJUTH
MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBL;

— BBIOMpaTh CHOCOO perieHus y4eOHOUM 3amadyu (CpaBHHBATh HECKOJIBKO BApUAHTOB peEIIeHHs, BbIOMpaTh HauOolee MOAXOASIIMNA C Y4ETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBareibckue 1elCTBUSA:

— HCHOJb30BaTh BOINPOCHI KaK MCCIEN0BATEIIbCKUI MHCTPYMEHT MO3HaHMs; (OpPMYJIUpPOBaTh BONPOCH], (UKCHPYIOIIHE MPOTHUBOpPEUHE, MpoOieMy,
yCTaHaBIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIHIO, MHEHUE;

— TPOBOJUTH CAMOCTOSATEIHHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHNUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 0OOBEKTa, SBICHHS,
mponecca, BbIABIICHHUIO 3aBHCHMOCTEH (57 (91 4% 06’B€KT3MI/I, ABJICHUSAMHU, IIPOIECCaAMU;

—  CaMOCTOSITENIbHO (OPMYTUPOBATh OOOOIIEHUSI M BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO HAOJIOICHUSI, UCCIIEIOBAaHMS, OIIEHUBATh JOCTOBEPHOCTh
MOJTy9E€HHBIX PE3yJIbTaTOB, BEIBOJIOB M 00OOIICHHUI;

— MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIBUTATh MIPEANOIO0KEHUS O €ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:

—  BBIABIATH AepUIUThHl HHDOpPMAIUHU, JAaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HA BOTIPOC M IS PEIICHUS 3a/1a4H;

— BbIOMpaTh MH(OPMALIMIO U3 MCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAJIW3HPOBAaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO Pa3IMYHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;



CTPYKTYPHUPOBATh HH(POPMAIIHIO, IPEJICTABIATE €€ B Pa3IUUHBIX (POPMaX, WILTIOCTPUPOBATH rPahUIECKH;
OLIEHUBATh HAJAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.
2) Vuugepcanvhvie KOMMYHUKAMUGHbIE Oelicmausi, 06ecneyusarom cqhopmMupo8aHHOCMb COYUATbHBIX HABLIKO8 00YUArOUJUXCSL.
O0menue:
BOCIIPUHUMATh U ()OPMYJIHPOBATH CYXJIEHHUS B COOTBETCTBUHU C YCIOBHUSMHU M LEISMU OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY
3pEHMsI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHNUS 110 X0y peIleHHs 3a/1a4i, KOMMEHTHPOBATh IIOJIYUYEHHBIH pe3yibTar;
B X0JIe 00CY>KJICHMsI 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOM TeMbl, IPOOIEMBI, pelIaeMol 3a1auu, BbICKa3bIBaTh UJI€U, HALlEJIEHHbIE Ha ITOUCK
PELLIEHHS; CONIOCTABIISATH CBOU CYXKICHHUSA C CYXKICHUAMU JAPYTUX YYaCTHUKOB JUANIora, OOHAPYKUBATh pa3IMyie U CXOJCTBO MO3HUIUN; B KOPPEKTHOM
bopme hopMynupoBaTh pa3HOIIIACHS, CBOU BO3PAKECHHUS;
IPEJCTABIATh PE3yJIbTaThl PELICHUs 3a/laul, SKCIEPUMEHTa, UCCIE0BaHMs, IPOEKTa; CAMOCTOATENBHO BBIOUMpPATh (hopMaT BBICTYIUIEHUS C Y4ETOM
3aJ1a4 MPEe3eHTAM1 U OCOOCHHOCTEN ayJUTOPHH.
CoTpyannuecTBo:
[IOHMMAaTh U UCHOJb30BATH NMPEUMYILECTBA KOMAHIHON U MHIMBUAYaJbHONH paOOThI MPU pelIeHUM y4eOHBIX 3a/lay; NPUHUMATh 11€Jb COBMECTHOM
NesTeNbHOCTH, IUIAHUPOBATh OPraHMU3allli0 COBMECTHOW pabOThI, paclpelessiTh BUAbI padOT, J0roBapuBaThbcs, 0OCYXkKAATh MpPOLECC U pe3yibTar
paboThI; 06001maTh MHEHHUS HECKOJIBKUX JTFO/ICH;
Y4acTBOBaTh B TPyNIOBBIX (hopmax paboTsl (00CYyXk aeHus, OOMEH MHEHHH, «MO3TOBBI€ INTYPMBD» M HHBIC); BBINOIHATH CBOI 4acTh pabOTHI U
KOOp/AMHUPOBaTb CBOM JACWUCTBUS C JAPYrMMM 4WIEHAMH KOMaHbl; OLIEHMBAaTh KAauyeCTBO CBOETr0 BKJIaJa B OOLIMHM MPOAYKT IO KPUTEPHSM,
cOpMyYITHPOBaHHBIM YYaCTHUKAMH B3aMMOACHCTBHSL.
3) Vuusepcanvhvie pecynsamugnsle Oelicmesusi, 006ecneuusarnm Gopmuposanue CMulCl08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIUL.
Camoopranu3anusi:
COCTaBJIATH IJIaH, AJITOPUTM pELICHU 3a/1a4M, BHIOUPATh CIOCO0 peleHus ¢ y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTHUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAaIHH.
CaMOKOHTPOJIb:
BJIa/IETh HAaBBIKAMM TO3HABATENIbHON peQIieKCUM KaK OCO3HAHUS COBEPILIAEMBIX JIEHCTBUN M MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJETh
croco6amMy caMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3yJibTaTa pelieHHss MaTeMaTH4eCcKOM 3a/1auu;
NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILIEHUH 3a/1a4H, BHOCUTh KOPPEKTUBBI B I€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEIILCTB,
TAHHBIX, HAWJCHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;
OILIEHUBATh COOTBETCTBUE PE3YJIbTATA IEH U YCIOBUSIM, OOBSCHATH IPHUUNHBI JOCTHKEHHS WITH HEJTOCTIKEHHS PE3YIbTaTOB JIEATEILHOCTH, HAXOTUTh
olIMOKY, 1aBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.
IIpeaMeTHbIe pe3yabTaThI
10 xnace
OnepupoBaTh MOHITUSMH: TOYKA, TPSMAasi, MIIOCKOCTb.
[TprMeHATh aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX MPH PELICHUH T€OMETPUUYECKUX 3aay.
OmnepupoBaTh MOHATUSIME: MAPAIUICTHHOCTD U TIEPIICHIUKYIIIPHOCTD MPSMBIX H IIJIOCKOCTEH.



KnaccudumupoBars B3auMHOE PacroiOKEHHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: ABYTPAHHBIN YTOJl, TPAHH JIBYTPAHHOTO YTJIa, peOpo ABYTPAHHOTO yIiia; JIMHEHHBINA yTOJI JBYTPAHHOTO yIiia; Tpaay CHas
Mepa JBYTpaHHOTO yrJa.

OrnepupoBaTh NOHITHUSAMU: MHOTOTPAHHUK, BEITYKJIBIA U HEBBITYKJIBII MHOTOTPAHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBIA MHOTOI'PAHHUK.

Pacro3naBaTh OCHOBHBIEC BHJIbI MHOTOTPAHHHUKOB (MMMPaMUJIa; TPU3Ma, IPSIMOYTOJIBHBINA MMapajuiesenuIe, Kyo).

KrnaccudunupoBaTh MHOTOTPAaHHUKH, BBIOMpAs OCHOBAHHS JUIsl KiIacCH(HUKAIUHU (BBIMYKIbIE M HEBBIMYKIIbIC MHOTOTPAHHHUKH; IPaBUJIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIC TPU3MBI, TTapAJIJICIICITUIIC/IbI ).

OrniepupoBaTh NOHATHSAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSICHATH MPUHIIMIIBI TOCTPOSHUS CEUEHUH, UCTIONb3YsI METOJI CIIEIOB.

CTpouTh CEYCHUS MHOTOTPAHHHKOB METOJIOM CJICJIOB, BBITIOJNHSATEH (BBIHOCHBIC) IJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYp: BUI
CBEpPXY, COOKY, CHH3Y.

Pemate 3amaun Ha HAXOXKJIEHHE TE€OMETPUYECKUX BEIMYUH MO 00pa3laM WM aJrOPUTMaM, MPUMEHSISI U3BECTHBIC aHATUTHYECKUE METOIbI MPH
pElIeHNH CTaHJAPTHBIX MAaTEMaTHYEeCKUX 3a7ad HAa BBIYUCIICHUE PACCTOSHUN MEXIY ABYMS TOUYKAMHU, OT TOYKU JI0 MPSIMOW, OT TOYKH JO IIIOCKOCTH,
MEXy CKPEIIUBAIOIUMUCS MPSIMBIMHU.

Pemate 3a7aun Ha HaXOXXJEHHWE TE€OMETPHYECCKUX BEIUYHMH 110 00pasiamMm WM ajJropuTMaM, IMPUMEHSS U3BECTHBIC aHAIMUTHYECKUE METOJbI MPHU
pEelIeHUU CTaHJAPTHBIX MATEeMAaTHUYECKUX 3aJlad Ha BBIUMCICHUE YTJIOB MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMH, MEXIY MPSIMOM U IIOCKOCTBHIO, MEXIY
IJIOCKOCTSIMU, JIBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOIIAIU MMOBEPXHOCTEW MHOTOTPAHHUKOB (TMpU3Ma, MHpaMuia) C MPUMEHEHHEeM (OpMYIl; BBIUUCISTH COOTHOLICHUS
MEXIy TUIOIIAIIMH MTOBEPXHOCTEH, 00bEMaMH TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMHU: CAHMMETPHUS B IPOCTPAHCTBE; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekarp, npeoOpa3oBbIBaTh M WHTEPIPETUPOBATH WH(OPMAIMIO O MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (QUTypax, MPEeACTaBICHHYI Ha
YepTekax U pUCyHKaXx.

[IpumensaTy reomerpudeckue (HaKThl AJIsi PEIICHUS CTEPEOMETPUUYECKUX 3a/ad, MPEArnoararoiiXx HECKOJBKO IIaroB perieHus, €CIH YCIOBHUS
MIPUMEHEHHUS 3a/IaHbl B ABHOU (hopMe.

[IpuMeHATh pOCTEHIIMEe MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHIX 3a/1a4.

[IpuBOANTHE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TIOJIyYEHHBIC 3HAHUS HA TMPAKTHKE: aHAIM3UPOBATh PEAIbHbIE CUTYallMd M MPUMEHATHh W3YUYEHHBIC TOHSTHS B IPOIIECCE TOMCKA
pelIeHrs MaTeMaTHIeCcKu cOpMYyITUPOBAHHON MPOOIEMBI, MOJICTHUPOBATh pealbHbIE CUTYAIllUU Ha S3bIKE TEOMETPHUH, UCCIIEIOBATh TTOCTPOSHHBIE MOICITH
C UCIOJIb30BAaHNEM F€OMETPUUECKHX MMOHATUN U TEOPEM, armapara aareOpsl; pemaTh MPaKTUUeCKHUe 3a7a4H, CBsI3aHHBIE C HAXO0XKIEHUEM IeOMETPUUIECKUX
BEJINYMH.

11 kaacc

OnepupoBaTh MOHATHSIMH: IWIMHIPUYECKAs TTOBEPXHOCTh, 00pa3yomie MINHIPUYECKON MOBEPXHOCTH; IHIMHID; KOHUYECKas MOBEPXHOCTH,
o0Opa3zyrolre KOHMIeCKOU MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTD.

PacnioznaBats Tena BpaiieHus (MUIUHAP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI TTOJTYYCHHS TEJI BpAIICHUS.



KnaccuuiupoBars B3auMHOE paciojiokeHne chepsl U IIIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IAPOBOW CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA CETMCHTA; IIAPOBOM CJIOH, OCHOBAHHE IIAPOBOTO CIIOSI, BBHICOTA
[IIAPOBOTO CJIOS; IIIAPOBO CEKTOP.

Brrancnsats 00bEMBI U TUIOIIA U TTOBEPXHOCTEH TEJ BpAIICHHS], TEOMETPHYECKHUX Tell C MPUMEHEHUEM (POopMyII.

OnepupoBaTh MOHATHSIMH: MHOTOIPaHHMK, BIIMCAHHBIN B cepy W ONMUCAHHBIN OKOIO chepsl; cdepa, BIHCAaHHAS B MHOTOTPAHHHUK WM TEJIO
BpALLCHUS.

BBIUKCIIATE COOTHOMICHHS MEKTY TUIOIIAASIME [TOBEPXHOCTEH ¥ 00bEMaMU OJOOHBIX TEIL.

N300paxkaTh n3y4aemble GUTYpPbI OT PYKH U C TPUMEHEHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbImoHsITH (BBIHOCHBIE) IUIOCKHME YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHI CBEPXY, COOKY, CHH3Y; CTPOMTH CEUCHUS TEJ BPAIICHHUSI.

W3BnekaTb, WHTEPHPETHPOBATH U TNPEOOPA3OBBIBATH MH(POPMALUIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (HUTypax, MPEICTaBICHHYIO Ha
yepTekax U pUCYHKax.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBIMOSMHSTE JEHCTBUS CIIOKEHHST BEKTOPOB, BBIYMTAHHS BEKTOPOB M YMHOXKEHHS BEKTOpPAa Ha YHCIIO, OOBACHITh, KAKUMHU CBOWCTBAMU OHH
00J1a1a10T.

[TpuMeHSTH IPaBHIIO HapalIeICIHIIE .

OHepI/IpOBaTI) IIOHATUAMU. I[CKapTOBBI KOOp[[I/IHaTI)I B HpOCTpaHCTBe, BeKTOp, MOI[y.]'II) BeKTOpa, paBeHCTBO BeKTOpOB, KOOpI[I/IHaTI)I BCKTOpa, erJI
MEKy BEKTOpaMH, CKaISIpHOE MTPOM3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMILJIAHAPHBIC BEKTOPHI.

Haxoauts CymMMy BEKTOPOB M MPOHM3BEICHHE BEKTOPA HA YHUCIIO, YIOJI MEXKIY BEKTOPAMH, CKAIIPHOE MPOU3BEACHHUE, PACKIIAABIBATE BEKTOP IO
ABYM HeKOHHI/IHeapHI)IM BeKTOpaM.

3anaBarh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPMHAT.

[TpuMeHsTh TeoMeTpudeckre (akThl IS PEHICHHUS CTEPEOMETPUYECKHUX 3a/ad, MPEINoJararlinX HECKOJBKO IIaroB PEHICHHS, €CIIH YCIOBHUS
MPUMEHEHHS 33JIaHbI B SIBHOH (opme.

Perrates npocreiiiime reoMeTpUYECKIE 331aUl Ha TPUMEHEHHE BEKTOPHO-KOOPINHATHOTO METO/1a.

Pemrate 3a7aun Ha J0Ka3aTENLCTBO MAaTEMAaTHYECKUX OTHOIICHHHW M HAXOXKICHHE T€OMETPUYECKHUX BEJIMYHMH MO O0pasliaM WIH ajlrOpUTMaM,
HpI/IMeHﬂﬂ MN3BECTHBIC MCTOAbI HpI/I peHIeHI/II/I CTaHI[apTHBIX MAaTEeMAaTHUYCCKUX 3a/1a4.

[TpuMeHSTh MPOCTEHIIIE TPOTPAMMHBIEC CPEICTBA U AJICKTPOHHO-KOMMYHHKAIIMOHHBIC CUCTEMBI ITPH PELICHUN CTEPEOMETPUICCKUX 3a]1a.

[TpuBOANUTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE U JKU3HH, PACIIO3HABATD MIPOSBIICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHSTh TMONyYEeHHBIC 3HAHUS Ha TPAKTUKE: aHAJTU3UPOBATh PEATbHBIC CUTYAIllMH M TPUMEHSATh M3YYCHHBIC MOHATHS B IMPOIECCE MOMCKA
pelIeHrs MaTeMaTH4ecKu cOpMyYITUPOBAHHOM MPoOIeMbl, MOJIETMPOBATh pealbHble CUTYallUH Ha SI3bIKE TEOMETPUH, UCCIIEI0OBATh TOCTPOEHHBIE MOJIEIH
C MCIOJIb30BaHHEM T€OMETPHUECKUX MOHATUI U TEOpPEM, armapara ajreOpbl; peniath IPakTHIeCKUE 3a1a49H, CBI3aHHBIC C HAXOXKICHUEM IeOMETPHUCCKUX
BCJIIMYNH.



TEMATHYECKOE INTAHUPOBAHUE

10 xknacc
KosmnuecTBo yacoB
Ne  HaumeHoBaHHe pa3iesioB U TeM NPOrpaMMbl KouTpoabHubie JUEKTPOHHEIC (HPPOBLIC)
Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoTsI
1 BBeznenue B ctepeoMeTputo 10 https://resh.edu.ru/subject/17/10/
5 [Ipsimble IUIOCKOCTH B POCTPAHCTBE. [TapannenbHOCTb 12 1 https://resh.edu.ru/subject/L7/10/
MPSIMBIX U MJIOCKOCTEHN
3 [TepneHIUKYISIPHOCTD MPSAMBIX U INTIOCKOCTEH 12 https://resh.edu.ru/subject/17/10/
4 VYTrubl MeXAy MPSMBIMU U TUIOCKOCTSIMU 10 1 https://resh.edu.ru/subject/17/10/
9) MHoOrorpanHuku 11 1 https://resh.edu.ru/subject/17/10/
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHME: CEUEHMS], pACCTOSIHUS U YTJIIbI 4 2 https://resh.edu.ru/subject/17/10/
Hroro: 68 6
11 kaacc
KosmmuecTBo yacoB
Ne HaumeHoBaHue pa3aejioB M1 TEM NMpPorpaMmabl KOHTpOJ‘IbHLIe BHCKTPOHHMB (Ill/l(l)pOBble)
Bcero o0pa3oBaTe/IbHbIE PeCypPChI
padoThI
1 Tena Bpamenus 12 https://resh.edu.ru/subject/17/11/
2 OO6bEMBI TEN 5) 1 https://resh.edu.ru/subject/17/11/
3 BexTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE 10 https://resh.edu.ru/subject/17/11/
4 [ToBTOpeHue, 0000IIeHNEe, CUCTEMATU3AIIMS 3HAHUM 7 1 https://resh.edu.ru/subject/17/11/
Uroro: 34 2
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