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MNOACHUNTEJIbHAA SATMTMCKA

Pabouyas nporpaMma y4yebHOro kKypca «leomeTpus» 6a30BOro ypoBHsi ans obyvatouimxcs 10 -11 KnaccoB paspaboTaHa Ha OCHOBE
deaepanbHOro rocy1apCTBEHHOro 06pa3oBaTeIbHOro CTaHAapTa CpeaHero o6Lero 06pasoBaHns, ¢ yYETOM COBPEMEHHbLIX MUPOBLIX TPEOOBAHWIA,
npeabsaBNseMbIX K MaTeMaTu4yeckoMy 06pa3oBaHuto, 1 TpaauumiA POCCUICKOro obpasoBaHus. Peannsaums nporpaMmmbl 06ecneynBaeT oBfafeHme
KMHOYEBLIMA KOMMETEHUMAMM, COCTaBNSAKOLIMMM OCHOBY [AN8 CaMOPa3BUTMS U HEMPepbIBHOr0 06pa3oBaHMsi, LENOCTHOCTb OOLLEKY/IbTYPHOrO,
NMYHOCTHOrO W MO3HaBaTe/IbHOr0 Pa3BUTUS IMYHOCTM 06YYAIOLLIMXCS.

LEN N3YHEHNA YHEBHOI O KYPCA

BaXXHOCTb Yy4eGHOrO Kypca reoMeTpUM Ha YpoBHE CpefHero o6Liero 06pa3oBaHMsi 06YCMOBMEHA MPAKTUYECKON 3HAUYMMOCTbIO
MeTanpeaMeTHbIX U NpeaMeTHbIX Pe3yNbTaToB 00YYEHWsi TeOMETPUM B HampaB/EHUM SIMYHOCTHOFO PasBUTKSI 06YyuYatoLLMXCs, (hHOPMMPOBaHIS
(DYHKUMOHANBHOW MaTeMaTUYeckoii TpaMOTHOCTM, W3y4YeHUs [PYrux YueGHbIX AUCUMNAMH. PasBuThe Yy 0OYyYatoLyXcs MNpaBu/IbHbIX
NPeACTaBNEHNIA O CYLIHOCTM W MPOMCXOX/AEHUN TeOMETPUYECKMX abCTPaKLMA, COOTHOLLEHUM PeanbHOrO M UAeanbHOro, XapakTepe OTPaKeHUs
MaTEMAaTUYECKOI HayKOWi SIBNEHWIA 1 NPOLIECCOB PeaslbHOro Mypa, MECTE TEOMETPUI B CUCTEME HAyK M POSIM MaTeMaTMYeCcKoro MOAENIMpPoBaHuUs B
Hay4yHOM, MO3HAaUMM WM B MNPAKTUKE CMoco6GCTBYET .(hOPMUPOBAHMNIO HAy4YHOr0 MMPOBO33PEHMS YUalLMXCs, @ TaKKe KauyecTB MbILLIIEHNS,
Heo6X0AMMbIX 4N1s afanTaluum B COBPEMEHHOM OOLLECTBE.

CeomMeTpus SBMSIETCS OAHWM U3 6a30BbIX NPeAMETOB Ha YPOBHE CpeaHero o6Liero 06pasoBaHMs, Tak Kak 06ecrneyvBaeT BO3MOXHOCTb
M3yUeHWs KaK AUCLMNANH eCTeCTBEHHO-HAyYHOl HanpaBneHHOCTM, TakK 1 ryMaHUTapHOIA.

JNornyeckoe MbilNeHVe, GOPMUPYEMOE NP U3YUEHUN 00YHAKOLLMMUCS NOHATUIAHBIX OCHOB FEOMETPUN 1 NOCTPOEHNN LIEMOYKI NOTNYECKIX
YTBEPXKAEHN B XOAE PELLEHUS TEOMETPUYECKMX 3afja4y, YMEHME BblABUraTb M OMPOBEPraTb FMMoTe3bl HEMOCPEACTBEHHO WCMOMb3YHOTCH Mpy
peLUeHU 3a[ay ecTeCTBEHHO-HAYUYHOrO LMK/A, B YAaCTHOCTY M3 Kypca (U3NKM.

YMeHWe OPUEHTUPOBATLCSA B MPOCTPAHCTBE UrpaeT CYLLECTBEHHYO PO/ib BO BCEX 06M1ACTSAX AeATeNbHOCTY YenoBeka. OpreHTaLmMs YenoBeka
BO BPEMEHU 1 MPOCTPAHCTBE — HEOBXOAMMOE YCNOBME Er0 COLMANbHOIO BbITUS, (DOPMA OTPAKEHNSI OKPY)KAtOLLEro MMPa, YC/0BME YCMELLHOTO
MO3HaHWS N aKTMBHOTO MPeobpas3oBaHNs AeNCTBUTENbHOCTM. OnepupoBaHMe NPOCTPAHCTBEHHbIMI 06pasaMi 06beANHSET PasHble BUAbl YUe6HO
W TPYZIOBOIA IeATeNIbHOCTY, SIBNISIETCS OAHUM U3 NPOKECCHOHANIbHO BaXKHbIX KaUecTB, MO3TOMY aKTyasbHa 3aa4a hopMUPOBaHKS Y 06yYaroLLMXCS
MPOCTPAHCTBEHHOIO MbILL/IEHUS KaK PasHOBUAHOCTM 06PA3HOr0 MbILLEHWNS — CYLLECTBEHHOrO KOMMOHEHTa B MOAFOTOBKE K MPaKTUYECKOI
[eATeNbHOCTM N0 MHOTUM HanpaB/eHUsM.

Llenb OCBOEHMS NporpaMmbl yue6HOro Kypca «IeoMeTpusi» Ha 6a30BOM YPOBHe 00yueHUsi - 06LLeo6pa3oBaTe/ibHOe W 06LUEKY/IbTYPHOE
pasBuTME 00YyYaroLMXCs uyepe3 obBecreyeHne BO3MOXKHOCTU MPUOBPETEHUS W WUCMONb30BaHWSI CUCTEMATUYECKMX FEOMETPUYECKUX 3HAHWIA 1



[eACTBUIA, CneumnpUUHbIX reoOMeTprmn, BO3MOXXHOCTM YCMELLHOrO NPOLO/MKEHNA 06pa30BaHMA MO CNeumanbHOCTAM, He CBSA3aHHbIM C NPUKNaaHbIM
1CrMo/b30BaHNEM TeOMETPUMN.

MporpamMma no reomMeTpum Ha 6a30BOM ypoBHe [MpefHa3HaveHa Ans 00y4atoLWMXCA CpefHeN LUKOMbI, He WCMbITbIBaBLUMX 3HAYUTESbHbIX
3aTPyAHEHWIA Ha YypOBHE OCHOBHOrO 006LLero o6pa3oBaHus. TakuMm 06pas3oM, 06ydarolyecs Ha 6a30BOM YPOBHE [O/KHbI OCBOUTH 06LLMe
mMaTemaTnyeckue yMeHus, CBA3aHHbIE CO CMEeLU(KON reoOMeTpM 1 HEOOXOAMMbIE A/151 XKM3HW B COBPEMEHHOM 06LLecTBe. KpoMe 3TOro, OHU UMetoT
BO3MOXHOCTb U3YyYUTb TEOMeTputo 6onee rny60Ko, ecnn B JasibHelLleM BO3HWMKHET HeO0OXOAMMOCTb B TEOMETPUYECKMX 3HaHWAX B
NPoeccMoHaIbHOW AedTeIbHOCTU.

[oCTVvXeHwe Lienu 0CBOEHNSA NMporpaMMbl 06ecrevmBaeTCs peLleHneM COOTBETCTBYHOLMX 3a4a4. MprMopUTETHBIMK 33la4amm OCBOEHMS Kypca
«l"eomeTpun» Ha 6a30BOM ypoBHe B 10— 11 Knaccax SBNAKOTCA:

* (hopmupoBaHWe NPeLCTaB/ieHNs O FTeOMETPUM Kak YacTy MUPOBOI Ky/bTypbl 1 OCO3HaHMUE eé B3aMOCBA3M C OKPY>KatoLLM MUPOM;

e (hopmypoBaHWe NpeACTaB/eHUs O MHOrOrpaHHWKax W TeflaX BpaweHUsi Kak 0 BaXKHEMLIMX MaTeMaTUUeCKUX MOZLENAX, MO3BOJSAHOLLMX

OMuCbIBaTb U U3yYaTb pasHble ABNEHUS OKPY>KAKOLLEro MUPa;

* (hOpMMPOBaHME YMEHWNA pacro3HaBaTb Ha YepTeXkax, MOAeNAX 1 B peasibHOM MUPEe MHOTOrPaHHWUKN 1 Tena BpaLLeHus;

* OB/IaJiEHVE METOLAaMV PeLLeHNs 3a4a4 Ha NMOCTPOEHUS Ha N300paXKeHNAX NPOCTPAHCTBEHHbLIX Uryp;

* (hopmupoBaHME YMEHUS ONeprpoBaTb OCHOBHLIMW MOHATUSMU O MHOTOrPaHHMKaX 1 Tenax BpaLeHns 1 X OCHOBHbLIMY CBOMCTBaMU;

e OBflafieHVEe aNropuTMamy peLleHns OCHOBHbIX TUMOB 33fay; (OopMMpOBaHWE YMEHUA' MPOBOAUTL HEC/OXHble [0Ka3aTe/lbHble
paccy>kjeHns B X0e peLleHns CTepeoMeTPUYECKMNX 3a4a4 1 3afa4 C NPakTUYeCcKNM COAepXKaHneM,;

* pasBUTWE UHTENNEKTYa/IbHbIX M TBOPYECKMX CMOCOBHOCTEN 06yYaroLLmMXcs, No3HaBaTe/lbHOM aKTUBHOCTU, UCCef0BaTENbCKUX YMEHNIA,
KPUTUYHOCTU MbILLNEHWS,

* (hopmmpoBaHMe (YHKLUMOHa/IbHOW [PamMOTHOCTM, PEeNeBaHTHON reoMeTpUU: YMeHWe pacro3HaBaTb MPOSBIEHUS TeOMETPUYECKMX
MOHATMI, 06BHEKTOB 1 3aKOHOMEPHOCTEN B PeasibHbIX XMU3HEHHBIX CUTYaLUAX U NPU U3YHeHUN ApYTrrX YHeOHbIX NpeameToB, NPOsSB/IEHNS
3aBMCUMOCTEN N 3aKOHOMEPHOCTeW, (hOPMYyNMpoBaTb MX Ha A3blKe TeOMETPUM U CO3AaBaTb FeOMeTPUYEcKMe MOLEeNW, NPUMEHSATb
OCBOEHHbIV FreOMeTpUYecKniA annapar 419 PeLleHNs NPakTUKO-OpUEHTMPOBaHHbIX 3a4a4y, MHTEPMNPETUPOBATL 1 OLEHMBATL NOSTyUYeHHbIE
pe3ynbTaThl.

OTAnUYNTENbHOM OCOBEHHOCTHLIO NPOrpamMbl SABMISETCA BKIKOUEHWME B KYpC CTEPEOMETPUM B Hayasle ero M3yuyeHus 3afad, pellaembixX Ha
YPOBHE UHTYWUTUBHOIO MO3HaHUA, 1 onpeaenéHHbIM 06pa3oM opraHvM3oBaHHas paboTa Haf HUMKM, YTO CMOCOGCTBYHOT PasBUTUIO SIOMMYECKOrO W
MPOCTPAHCTBEHHOIO MbILLIEHNS, CTUMY/IMPYET NPOTEKaHWe MHTYUTMBHbIX MPOLLECCOB, MOTUBMPYET K Ja/ibHelLIEMY U3YUYeHUIO NpeameTa.

MpegnoyteHne OTAAETCA HarNsgHO-KOHCTPYKTMBHOMY MeTOAY O6Y4YeHWsi, TO eCTb TeOpeTMYecKume 3HaHWSi MMelT B CBOE OCHOBE
4yBCTBEHHOCTb MpPeAMEeTHO-NPaKTUYECKON [eATeNlbHOCTU. Pa3BUTME MPOCTPAHCTBEHHbLIX MPeACTaBNeHNI Y yyalWmxca B Kypce CTepeoMeTpum
MPOBOAMUTCA 3a CYUET pelleHWs 3afay Ha CO3[aHue NPOCTPaHCTBEHHbLIX 00pa30oB M 3afay Ha OMneprpoBaHWe MPOCTPAHCTBEHHbLIMK 06pasamum.



CosfaHne obpasa NPOBOAMTCS C OMOPOI Ha HarfsAHOCTb, a OMepUPOBaHKE 06PA3OM - B YCIOBUSX OTB/IEYEHMS OT HArfsifHOCTW, MbIC/IEHHOTO
M3MEHEHWS r0 UCXOHOTO COAEPXKaHWS.

OCHOBHbIE COflepXKaTe/lbHble NMMHKUKM Kypca «eomeTpum» B 10-11 knaccax: «MHOrorpaHHKU», «Ipsivble 1 NIOCKOCTY B NMPOCTPAHCTBE,
«Tena BpalleHUs», «BeKTopbl U KOOpAMHATbl B MNPOCTPAHCTBE». (OPMMPOBAHME JNIOTUYECKUX YMEHWIA pacrpefensieTcs He TOMbKO Mo
coAepXXaTeNlbHbIM IMHMAM, HO 1 MO rogam 06y4eHMs Ha YPOBHE CPeAHEro 06LLEro 06pa3oBaHus.

CopgepxkaHve 06pa3oBaHuis, COOTBETCTBYHOLLEE MPEAMETHLIM Pe3yNbTaTaM OCBOEHWsI paboueli MporpamMmbl, pacrpeaenéHHbIM Mo rofam
00yueHUsi, CTPYKTYPUPOBAHO TakUM 06pa3oM, UTOObI OB/laieHNe FeOMETPUYECKUMI MOHATUAMM U HaBblKaMy OCYLLECTBASNOCH MOCNeA0BaTENbHO
M MocTynaTenbHo, C COGNIOAEHNEM MPUHLMNA NPEEMCTBEHHOCTU, YTOObI HOBblE 3HAHWS BK/IHOYAIUCh B OOLLYH) CUCTEMY FeOMETPUYECKMX
npefCTaBeHNA 06YYatOLLMXCS, paclumpsas 1 yrny6nss eé, 06pasys NPOUYHbIE MHOXXECTBEHHbIE CBSA3U.

MECTO YYEBHOI'O KYPCA B YYEBEHOM INJ1AHE

Ha nsyyeHvie reometpun otBOAMTCA 2 Yaca B Heaento B 10 knacce 1 1yac B Hefento B 11 Knacce, BCero 3a Aga roga obyyexus -102
y4yebHbIX Yaca



COOEP>XXAHWE YYEBHOIO KYPCA
10 KTACC

[NpsAMbIe 1 NJIOCKOCTU B NPOCTPaHCTBe

OCHOBHbIe NOHATUA CTepeoMeTpun. ToUKa, NPsAMas, MNI0CKOCTb, MPOCTPAHCTBO. MOHATHE 06 aKCMOMAaTUYECKOM NOCTPOEHUW CTEPEOMETPUN:
aKCMOMbI CTEPEOMETPUN N CNEACTBUSA U3 HUX.

B3avMHOe pacnonoxxeHne NpAMbIX B NMPOCTPAHCTBE: MepeceKatolLmecs, napaninenbHble U CKpewusatowmeca npavble. [MapannensHocTb
MPAMbIX W NJIOCKOCTEA B NPOCTPaHCTBe: Napa/siefibHble NpsiMble B MPOCTPAHCTBE; MapaifiefisHOCTb TPEX NPAMbIX; NapasiieNbHOCTb MPSMO 1
MNOCKOCTU. YT/bl C COHAMNpaB/IEeHHbIMM CTOPOHaMW; Yron MeXay NpsMbIMM B MPOCTPaHCTBe. [apannenbHOCTb MAOCKOCTENA: napaniebHble
MNOCKOCTW; CBOWCTBA NapasifesibHbIX MAI0CKOCTeN. MpocTelime NpoCTPaHCTBEHHbIE (IUrypbl HA MIOCKOCTU: TeTpasap, Ky6, napannenenvnes;
MOCTPOEHME CEYEHWIA.

MepneHAVKYNAPHOCTb NPSMOI U MIOCKOCTU: NeprneHANKYNSpHbIe NPsMble B MPOCTPaHCTBe, NPAMbIe NapasfieibHble U NepreHanKyspHble K
MNOCKOCTU, NPU3HaK NepneHaNKyNsSpHOCTM NPSIMOIA U NIOCKOCTK, TeopeMa O NPAMON NepreHANKYNSAPHOR NAOCKOCTU. YT bl B MPOCTPAHCTBE: Yron
MeXay NPsMO 1 NIOCKOCTbIO; ABYrPaHHbIA Yros, MMHERHbIA Yron AByrpaHHOro yrnia. MepneHanKynsap U Hak/IOHHbIE: pacCTOsiHME OT TOYKWU [0
MI0CKOCTW, pPacCTOsiHAE OT NPAMOWA A0 MNIOCKOCTW, NPOEeKUMs (Urypbl Ha MAOCKOCTb. [lepneHAVKYNSApHOCTb M/IOCKOCTER: Npu3HaK
neprneHAVKYNApHOCTA ABYX NNOCKOCTeN. Teopema 0 TPEX NeprneHAnKynspax.

MHororpaHH1Kn

- [loHATME MHOrorpaHHMKa, OCHOBHbIE 3/1EMEHTbl MHOTOrpaHHUKa, BbINYK/ble N HEBbIHYK/Ible MHOTOrpPaHHUKW, pa3BEpPTKa MHOrorpaHHMKa.
Mpu3ma: WyrosbHas npu3ma; rpaHyM M OCHOBaHWS MPU3Mbl; MpsMas U HakIOHHas NpW3Mbl; GOKOBas W MOMHAsA MOBEPXHOCTb MPU3MBI.
Mapannenenunes, NPAMOYTO/bHbIA Napanienenunes 1 ero CBocTea. NMupamumaa: «-yronbHas nmpammnga, rpaHn 1 0CHOBaHMe Npammibl; 60KoBas
1 NOMHaA NOBEPXHOCTL NUPaMUbI; NPaBU/bHaA U yCeYéHHas nupamuaa. SNeMeHTbl Npu3Mbl U NUpaMuabl. MpaBunbHbIE MHOTOrPaHHUKK: NOHATHE
MPaBW/IbHOr0 MHOTOrPaHHUKa; NpaBuIbHAsA NpM3Ma 1 NpaBuIbHasA NUpaMnaa; NpasuibHas TPEYro/ibHas NMpaMuga U NpaBubHbIA TeTpasap; Kyo.
MpencTaBneHne o0 NpaBUIbHLIX MHOTOrpaHHMKax: OKTasap, fodekasap v nkocasgp. CeveHUa NpusmMbl U NpaMuapbl.

CummMeTpusi B MNPOCTPAHCTBE: CUMMETPUA OTHOCUTENIbHO TOYKW, MPSMOR, MNAOCKOCTW. JNeMeHTbl CUMMETPUM B  Nupammgax,
napannenenuneaax, NPaBuIbHbIX MHOTOrpaHHUKaX.

BbluncneHne 31eMeHTOB MHOMOrpaHHUKOB: pébpa, AvaroHanu, yrnbl. Mnowaas 60KOBO MOBEPXHOCTW W MOMHON MOBEPXHOCTW NPAMON
NpU3Mbl, NIOWaAb OCHOBaHWIA, TeopeMa 0 60KOBOI MOBEPXHOCTU NPSMOI NPK3MbI. Mnowais 60KOBOV NOBEPXHOCTU 1 NOBEPXHOCTY NPaBU/bHOWA
nMpaMuAbl, Teopema 0 NAoLWaan yceuyéHHolm nupammabl. MNoHsTre 06 06bEme. O6bEM Npammabl, NPU3MBbI.

Mopo6Hble Tena B NpocTpaHcTBe. COOTHOLLEHMS MEXAY NOLaAsMIN NOBEPXHOCTeN, 06bEMaMU MNOA0OHbLIX Ter.



11 KJTACC

Tena BpalleHusA

LinnnHapryeckas NoBepxXHOCTb, 06pasyroLLme LUIMHAPUYECKO MOBEPXHOCTM, OCb LIUINHAPUYECKO NOBEPXHOCTU. LIMNnHAP: OCHOBaHMSA 1
60KOBasi MOBEPXHOCTb, 06pa3ytoLLas 1 ocb; NaoLLaas 6OKOBOM 1 NOMHO NOBEPXHOCTH.

KoHuyeckass noBepXHOCTb, 06pasytoLiMe KOHWYECKOW MOBEPXHOCTM, OCb U BepLUMHA KOHWYECKOW MOBEPXHOCTU. KOHyC: OCHOBaHWe W
BepLUMHa, obpasytollas u ocb; nowanb 60KOBON M MOTHON MOBEPXHOCTU. Y CEUEHHbIA KOHYC: 00pasytolme ¥ BbICOTa; OCHOBaHUA M 6OKOBas
MOBEPXHOCTb.

Cdpepa 1 wWwap: UeHTp, paguyc, AvameTp; niowans MoBepxXHOCTM cdepbl. B3avMHOe pacnonoxxeHve cdepbl M MIOCKOCTW; Kacarte/bHas
MNOCKOCTb K Chepe; nnowanb cgepsbl.

306paXkeHne TeN BpaLLeHns Ha Ni0CKOCTU. Pa3BE&pTKa UMANHAPA U KOHYCa.

Kom6uHauuy Ten BpaLleHns 1 MHOTorpaHHUKOB. MHOrorpaHHUK, ONmncaHHbIA OKOJO cdepbl; cdepa, BMcaHHas B MHOrOrpaHHUK, Wan Teno
BpaLLeHus.

MoHATKE 06 06bEMe. OCHOBHbIE CBOMCTBA 06BLEMOB TeN. TeopeMa 06 06BEME NPAMOYTO/IbHOrO Napasnenenunesan cneacTsuns n3 Heé. O6LEM
UMNnHApPa, KoHyca. O6bEM Lapa 1 nnowaab cepsbl.

Mofo6HbIe Tena B MpocTpaHcTBe. COOTHOLIEHNS MeXAY NOLaAAMM NMOBEPXHOCTEN, 06bEMamy NOAOBHBIX Tes.

CeueHus umnuHapa (napannenbHo 1 NeprneHanKyNspHO 0cK), ceveHns KoHyca (napannielbHoe OCHOBaHUIO U MPOXOZALLee Yepes BEPLLUHY),
ceyeHus LWapa.

BeKTOpb! 1 KOOPAMHATbLI B MPOCTPaHCTBe -

BekTop Ha niocKoCcTy 1 B NpocTpaHcTee. CIoXKeHWE Y BbluMTaHNE BEKTOPOB. Y MHOXEHMe BEKTOPa Ha YmMC/o. Pa3noxeHne BEKTOpa Nno Tpém
HEKOMM/aHapHbIM BekTopaM. [paBuno napannenenunefa. PelleHne 3afay, CBA3aHHbIX C NPUMEHEHWEM MpaBUN [eNCTBUIA C BEKTOpaMW.
MpAMOyronbHas cuctema KOOpAWHAT B mpocTpaHcTee. KoopAuHatbl BekTopa. MpocTeiluve 3afayvn.B KoopauHaTax. YTo/ MeXiy BeKTopamu.
CkansipHOe npowu3BefeHne BEKTOPOB. BblumcieHve yrioB Mexay npsaMbIMA W MI0CKOCTAMU. KOOPAMHATHO-BEKTOPHLIA METOZ, MpW peLleHum
reoMeTpUYecKnx 3afau.



MNIAHUPYEMBbBIE PE3YJIbTATbI
JINYHOCTHbIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS MPOrpamMMbl y4eGHOro npeameTa «MaTtemaTikay» XapaKTepusyTcs:

I"paXkaaHCKoe BOCMUTAHME:

C(HhOPMMPOBAHHOCTBIO  TPAXKAAHCKOM NO3MLMKM  06YyuYatoLLerocs Kak aKTVBHOTO M OTBETCTBEHHOTO UYJeHa POCCMIACKOrO 06LLEeCTBa,
npeACcTaB/IeHNEM O MaTEMATUUYECKNX OCHOBaX (DYHKLIMOHUPOBAHWS Pa3INUHbIX CTPYKTYP, SIBNEHWIA, NpoLIeaAyp rpaxkaaHCKOro 06LLIeCTBa (BbIGOpbI,
OMpoCbI 1 MP.), YMEHUEM B3aMMOAEICTBOBATb C COLMANbHBIMI MHCTUTYTaMK B COOTBETCTBUM C UX (DYHKLMSIMA N Ha3HAYEHWEM.

MaTproTMUeCKoe BOCIUTAHMUE:

C(hOPMMPOBAHHOCTBIO POCCUIACKOI TPaXKAAHCKOM WAEHTUYHOCTM, YBAaKEHUS K MPOLLIOMY M HACTOSLLUEMY POCCUIACKOW MaTeMaTUKW,
LlEHHOCTHbIM OTHOLLIEHWEM K [OCTVDKEHUSIM POCCUIACKMX MaTeMaTWKOB W POCCUIACKO MaTeMaTM4ecKOl LUKOMbl, K WCMO/b30BAHUI0 3TUX
LOCTVXKEHWIA B APYTMX HayKax, TEXHOMOMMAX, Chepax SKOHOMUKM.

[lyX0BHO-HPABCTBEHHOIO BOCMUTAHUS:

OCO3HAHMEM [AYXOBHbIX LIEHHOCTE POCCUIACKOrO Hapoaa, CHOPMMPOBAHHOCTbLHD HPABCTBEHHOIO CO3HAHWS, STUYECKOrO MOBEAEHMS,
CBSI3aHHOTO C MPaKTUYECKUM TMPUMEHEHVEM [OCTVDKEHUIA HAYKU U [eATENbHOCTbIO YUYEHOTO; *0CO3HAHUEM JIMYHOIO BK/IaJa B MOCTPOEHME
yCTONUMBOro 6yayLiero.

SCTeTMYECKOE BOCMUTAHME:

3CTETUYECKUM OTHOLLEHMEM K MUPY, BK/IKOYas 3CTETUKY MaTeMaTUUYecKMX 3aKOHOMEPHOCTEN, 06LEKTOB, 3a4aY, PELLEHUI, pacCyXaeHNIA;
BOCMPUUMUMBOCTBIO K MAaTEMATUYECKUM acnekTaM pasnNyHbIX BUAOB UCKYCCTBA.

dur3nyecKoe BOCNUTaHNE:

ChOPMUPOBAHHOCTHLIO YMEHVS MPUMEHSTH MaTeMaTUUECKIe 3HaHWS B HTEPEcax 3[10pPOBOr0 1 Ge30MacHOro 06pasa XW3HK, OTBETCTBEHHOTO
OTHOLLIEHWS! K CBOEMY 3[]0POBbLI0 (3[10POBOE MUTaHUE, COANAHCUPOBAHHbIN PEXUM 3aHATWIA U OTAbIXa, PErynspHas (ur3nyeckas aKTUBHOCTb);
(hV31YECKOrO COBEPLUEHCTBOBAHMS, MPU 3aHATHSX CMIOPTUBHO-0310POBUTENBHON AESTENbHOCTLIO.

TpyaoBoe BoCNUTaHWE:

FOTOBHOCTbIO K TPYAY, OCO3HAaHMEM LIEHHOCTU TPYAONo6Us; MHTEPECOM K pas/MyHbIM cepaM NPO(ECCUOHAIbHOW [esTeNbHOCTMH,
CBSI3aHHbIM C MAaTEMaTMKOV 1 eé MPUIOXKEHUSMI, YMEHNEM COBEpLLIATb 0CO3HaHHbIV BbIGOP Gyaylieit Npodeccun 1 peani3oBbiBaTh COGCTBEHHbIE
)KN3HEHHbIE MMaHbl; FOTOBHOCTbIO M CMOCOGHOCTLIO K MaTeMaTuyeckoMy 06pa30BaHMIO M CaMOOOpPa30BaHWI0 Ha MPOTSXKEHUM BCEW XXU3HW,
FOTOBHOCTbIO K aKTMBHOMY YYacTUMIO B PELLIEHUM NPAKTUYECKMX 33[ja4 MaTeMaTYECKO HarpaBieHHOCTH.

SKO/I0rM4YecKoe BOCMUTaHME:



CthOpMMPOBAHHOCTbLIO 3KO/IOrMYECKON Ky/bTYpbl, MOHUMAHWEM BAVUSHUS COLMaIbHO-9KOHOMUYECKMX MPOLLECCOB Ha COCTOSIHME MPUPOAHON
M COLMasbHOM Cpefibl, 0CO3HAHMEM FN06abHOTO XapaKTepa 3KON0rMUYeckrx NpobieM; opueHTaLMen Ha NPUMEHEHMe MaTEMATUYECKIX 3HAHWIA A
peLLeHus 3aa4 B 06/1aCTI OKPYXKatoLLLE cpefpl, NIaHNPOBaHMS MOCTYNKOB M OLEHKM UX BO3MOXHbIX NMOCNEACTBUIA AN OKPY>KALOLLEN Cpefpl.

LLeHHOCTN Hay4YHOro Mo3HaHUS:

CthOPMMPOBAHHOCTLIO MIPOBO33PEHMS, COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHIO PasBMTMS HayKM W OOLLECTBEHHOW MNPaKTUKW,
MOHVMaHMEeM MaTeMaTUUYeCKOl HayKn Kak cepbl UeIOBEUECKOW AesTeNbHOCTI, 3TANoB eé PasBUTUS W 3HAUMMOCTY NS Pa3BUTUS LBUAN3ALIAN;
OBNafIeHNEM $13bIKOM MaTeMaTMKN M MaTeMaTUYecKoi KynbTypoil Kak CPeiCcTBOM MO3HAHWS MMPA; FOTOBHOCTbIO OCYLLECTBASTb MPOEKTHYHO K
1CCNeaoBaTeNbCKYH AeATeNbHOCTb MHAVBUAYANBHO U B FPYMMe.

METAMNPEAMETHBIE PE3YJIbTATbI

MeTanpeaMeTHble pe3ybTaTbl 0CBOEHMS NPOrpamMmmMbl y4eOHOro npeameTa «MaTteMaTrKa» XapakTepusyrTcs OBNafeHNEM YHUBEPCA/IbHbIMM
no3HaBaTeNbHbIMU AEACTBUAMM, YHUBEPCATbHBIMA KOMMYHUKATMBHBIMW AeACTBUAMM, YHUBEPCAbHbIMU PErYNSTUBHBIMU AEACTBUAMN.

1) YHuBepcanbHble MNO3HaBaTe/bHble [AENCTBUSA, 06ecneumBaldT (OPMUPOBaHME 6a30BbIX KOFHUTWBHbIX MPOLECCOB 0O6yYatoLXCs
(OCBOEHVME METO[O0B MNO3HAHUA OKPY>KAKLWEro Mupa; MNPUMEHEHME JOTNYECKUX, WCCNeaoBaTENbCKMX Onepauuin, yMmeHuid paboTaTb C
MHhopMaLmen).

BasoBble nornyeckme AecTBUS:

* BbISBMATL W XapaKTepWU3oBaTb CyLIECTBEHHble MPU3HAKM MaTeMaTUuecKiX OGBLEKTOB, MOHSTWM, OTHOLLEHUA MEXAY MOHATUSMM;
(hopmynMpoBaTb ONpefeNieHns MOHATUI; yCTaHaBNMBaTb CYLLECTBEHHbIM MPU3HAK KnacCUuKaumm, OCHOBaHWUSA A1 0600LLeHWs ©
CPaBHEHUS, KpUTEPUM NPOBOAMMOrO aHan3a;

e BOCMpPUHMMaTb, (HOPMY/NMPOBATb M NPe06pa3oBbIBaTh CYXKAEHWS: YTBEPANUTENbHbIE U OTPULIATENbHbIE, EANHNYHBIE, YaCTHbIE U OOLLME;
YC/OBHbIE;

e BbISIBNISITb MaTEMATUYECKME 3aKOHOMEPHOCTM, B3aVMOCBSI3UM M MPOTUBOPEUMs B (haKTax, AaHHbIX, HAOMOAEHUAX U YTBEPKAEHUSIX;
npegnarate KpUTEPUU A5 BbISIBNEHNS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

e JenaTtb BbIBOAbI C UCNOMNb30BAHNEM 3aKOHOB NIOMMKW, A€AYKTUBHBIX N MHAYKTUBHbLIX YMO3aK/KOUEHNIA, YMO3aK/HOUEHNIA MO aHanoruu;

* MPOBOANTbL CaMOCTOATE/IbHO [JOKa3aTe/lbCTBa MaTeMaTUYECKNX YTBEPXKAEHNI (NPSMbIE U OT NPOTUBHOIO), BbICTPaMBaTh apryMeHTaLuto,
NPUBOANTL NPUMEPbI U KOHTPNPUMEPbI; 060CHOBbIBAaTL COOCTBEHHbBIE CY)XXAEHWS W BbIBOAbI;

e BblbMpaTb CNocob pelleHnst y4e6HON 3a4aun (CpaBHMBATb HECKONBbKO BapMaHTOB PELLEHNS], BbIGMPaTb Hambonee NOAXOAALMIA C YYETOM
CaMOCTOSATE/IbHO BblJeNeHHbIX KPUTEPUEB).

BaszoBble nccnefoBaTesibCKUe LeNCTBUS:



MCMonb30BaTb BOMPOCHI KaK MCCNeaoBaTeNbCKUA MHCTPYMEHT MO3HaHWA; (hOpMyMpoBaTb BOMPOCHI, (HUKCUPYHOLLIME NPOTMBOPEUNE,
npobnemy, ycTaHaBnMBaTb MCKOMOE W AaHHOe, (hOPMMPOBAaTh FMMNoTe3y, apryMeHTMPOBaTh CBOK MO3ULMIO, MHEHME;

NPOBOANTL CAMOCTOSITE/IbHO CM/IAHNPOBAHHbIA 3KCMEPUMEHT, WCCNeAoBaHWe MO YCTAHOB/IEHUKD OCOGEHHOCTE MaTeMaTUYecKOro
00beKTa, SBNEHWS, NPOLIECCa, BbISBNEHUIO 3aBUCUMOCTEN MEXAY 00beKTaMK, ABIEHUAMM, NPOLECCaMu;

CaMOCTOATENIbHO (hOpMY/NMPOBaTh 0600LLEHMS M BbIBOALI MO pe3ynbTaTtam MpPOBEAEHHOr0 HabMtOAEeHUSs, WCCNeAoBaHUs, OLEeHUBATb
AOCTOBEPHOCTb NMOMYYEHHbIX Pe3y/bTaToB, BbIBOAOB 1 0006LLEHNIA;

MPOrHO3MpOBaTh BO3MOXHOE pa3BUTME MPOLIECCa, a TaKXKe BblABUIaTb NPeAnoIOXKEHWS O ero pa3BUTUIN B HOBbIX YCMOBMSX.

Pa6oTa ¢ nHhopMauueir:

BbISIBNATb AeULMTLI MHKOPMALMK, faHHbIX, HEOOX0AMMbIX [/11 OTBETA Ha BOMPOC U /151 PELLEHMS 3adauu;

BbIGMPATb MHAOPMALMIO M3 UCTOUYHWUKOB Pas3/IMuYHbIX TWUMOB, aHa/N3MPOBaTb, CUCTEMATM3NPOBATbL M MHTEPNPETMPOBATL UHAOPMALIMIO
Pa3NMYHbIX BUIOB U (HOPM NPEACTaBNIEHUS;

CTPYKTYpPUPOBaTb MH(OPMALMIO, NMPEACTaBNNAThL €€ B Pa3/INUHbIX (hopmax, UAMKOCTPUPOBATbL rpadnyecky;

OLiEHMBATb HAIEXHOCTb MH(OPMALIMK MO CaMOCTOSITENbHO CHOPMY/IMPOBAHHBLIM KPUTEPUSIM.

2) YHuBepca/bHble KOMMYHUKaT MBHbIE AeACTBMA, 06ecneunsalnT chcoumanbHbIX HaBb
O6LLeHwe:

BOCMPUHMMATb M (hOPMY/IMPOBATb CYXXAEHWS B COOTBETCTBUM C YC/IOBUSIMU U LENAMU O6LLEHNS; ICHO, TOYHO, FPaMOTHO BbIpaXkaTb CBOHO
TOYKY 3pEHMS B YCTHbIX M MUCbMEHHBIX TEKCTaX, AaBaTb MOSACHEHWS MO XOA4Y peLleHns 3a4a4um, KOMMEHTUPOBATb NOMYYeHHbIV pesy/bTar;
B X04e 06CyX[eHWs 3afaBaTb BOMPOCbI MO CYLIECTBY OOCY)KAAaeMO TeMbl, NPO6/EMbI, pPeLlaeMoi 3afayn, BbiCKasblBaTb WUAEW,
HaLEeMeHHbIE Ha MOWCK PeLUeHNs; COMOCTaBNATb CBOW CYXXAEHUS C CYXKAEHWSMU APYTUX YYaCTHUKOB Anasiora, 0OHapy)XunBaTb pasnnyne
1 CXOACTBO MO3ULMIA; B KOPPEKTHON thopMe (hOpMY/IMpOBaTh PasHOr/Iacusi, CBOM BO3PaXKEHNS;

NpeACTaBNATh pe3y/ibTaTbl PELLEeHNs 3a4aun, IKCNepuMEHTa, UCCeA0BaHNUs, NPOEKTa; CaMOCTOATEIbHO BblGMPaTb (hopMaT BbICTYM/IEHNS
C YYETOM 3aay Npe3eHTaLMmn 1 0COBEHHOCTER ayauTopum.

COTpPYAHNYECTBO:

MOHMMAaTb M MUCMO/b30BaTh MPEUMYLLECTBA KOMaHAHOW U UHAVBUAYabHON PaboThbl NMPU PeLleHnn yUebHbIX 3aaad; NpUHUMATL Lefb
COBMECTHOA AesiTeNbHOCTM, NNaHMPOBaTb OPraHM3aLMio COBMECTHOI paGoTbl, pacnpeaensTb BuAbl paboT, A0roBapuBaTLCS, 06CYXKAaTb
npoLecc 1 pe3ynbTaT paboTbl; 0606LLaTh MHEHUS HECKOBbKUX NOAEN;

y4acTBOBaTb B IPynmnoBbIX (hopMax paboTbl (OBCYXKAEHWS, 0OMEH MHEHWI, «MO3r0OBble LUTYPMbl» W WHbIE); BbIMOMHATL CBOK YaCThb
paboThbl N KOOPAVNHMPOBATL CBOW AEMCTBUS C APYTUMM YNIeHAMU KOMaH[bl; OLEHMBATb KauyecTBO CBOEro BK/aja B O6LWIA MPoAyKT no
KpuTepusM, chopMy/IMPOBaHHbIM YHaCTHUKaMU B3aMOAEWCTBUS.

3) YHvBepcasbHble perynsiTUBHbIE AeNCTBYS, 0becrneynBaloT (DOPMUPOBAHME CMbICIOBbIX YCTAHOBOK U YXKMU3HEHHbIX HABbIKOB IMYHOCTW.
CamoopraHusaums:



* COCTaBMIATbL NMaH, airopUTM peLLeHns 3agadu, BblbrpaTb Croco6 peLleHns ¢ yYETOM UMEIOLLIMXCA PECYPCOB 1N COOCTBEHHbIX
BO3MOXXHOCTEM, apryMeHTMpOoBaTh 1 KOPPEKTUPOBATb BapUaHTbl PELLEHWI C YH4ETOM HOBOW MH(OpPMaLUK.

CaMOKOHTPO/b:

* B/afleTb HaBblKaMy NO3HABATE/IbHON Peti/IeKCUN KaK 0CO3HaHWNA COBepLUaeMbIX LeCTBUI N MbIC/IUTE/bHbLIX MPOLIECCOB, UX Pe3y/bTaTos;
BNajeTb crnocobamu caMonpoBEPKM, CAMOKOHTPONSA NPOLIecca U pesyrbTarta peLleHns MaTemMaTUyecKom 3afaun;

* MpeaBuaeTb TPYLHOCTU, KOTOPbIE MOTYT BO3HWKHYTb MPWU PeLleHnn 3afayuv, BHOCUTb KOPPEKTVBbI B LeATe/IbHOCTb Ha OCHOBE HOBbIX
06CTOATENbCTB, faHHbIX, HANLEHHbIX OLUMOOK, BbISB/IEHHbIX TPYAHOCTEN;

* OUeHMBaTb COOTBETCTBME pe3ynbTaTa LeM W YCNOBUAM, OOBACHATb MNPUYUUHBLI OOCTUXKEHUS WU HELOCTUXEHWS pe3y/bTaToB
[eATeIbHOCTH, HAXOAMTb OLWMOKY, AaBaTb OLEHKY MPUOBPETEHHOMY ONbITY.

NMPEAMETHbBIE PE3YJIbTATDI
10 KN1ACC

OnepupoBaTb NMOHATUAMM: TOUKa, NpsimMasi, N0CKOCTb.

MPUMEHATbL aKCUOMbI CTEPEOMETPUM U CNEACTBUS U3 HIUX NPU PELLEHUM TEOMETPUYECKIMX 3afay.

OnepupoBaTh LIOHATUAMI: MapafeNlbHOCTb W NePreHANKYNSPHOCTb NMPSMbIX 1 MIOCKOCTEA. *

KnaccuthunumpoBaTb B3aMMHOE PacrofiOKeHNe NPsMbIX U NIOCKOCTel B NPOCTPaHCTBE.

OnepupoBaTb MOHATUAMU: ABYFPaHHbIA Yro, rpaHn [ABYrPaHHOrO yrna, pebpo ABYrpaHHOro Yrna; SIMHEVHbIA Yron ABYrpaHHOro Yrna;
rpagycHasi Mepa ABYrpaHHOro yrna.

OnepupoBaTb MOHATUAMU: MHOFOTPaHHMK, BbINYK/bIA W HEBbIMYK/bIA MHOFOFPaHHUK, 3MEeMEHTbl MHOIOrPaHHMKA, MpPaBU/IbHBbINA
MHOFOrpaHHUK.

Pacno3HaBaTb OCHOBHbIE B//bl MHOrOrPaHHWKOB (NMpammnaa; NpuamMa, NPSMOYTobHbI napannenenmnes, Ky6).

KnaccutunumpoBaTb MHOFOTPaHHVKK, BbIGUPas OCHOBaHMSA Ans Knaccudukauym (BbiMyK/ble U HEBbIMYK/ble MHOFOFPaHHVKM, NPaBU/bHble
MHOTOrpPaHHUKM; NPsiMble U HAKMOHHbIE MPU3MbI, Napanienenvnesbl).

OnepupoBaTb NMOHATUAMM: CEKYLLas NI0CKOCTb, CEYeHNe MHOTOrpaHHMKOB.

OGBACHATb MPUHLMMbI NMOCTPOEHUS CEYEHWIA, UCNONb3YS METOZ, C/IEf0B.

CTPOUTb CEYEHMst MHOFOTPaHHKOB METOZIOM CNefoB, BbIMOMHSATL (BbIHOCHbIE) M/IOCKME YEPTEXM 13 PUCYHKOB MPOCThIX 06LEMHBIX Uryp:
BW/ CBEPXY, COOKY, CHM3Y.



PellaTb 3a7a4i Ha HaXOXAEHWEe FeOMETPUUECKMX BEIMYMH MO 06pasLiaM WMAM anropuTMam, NPUMEHsS U3BECTHbIE aHA/IMTUYECKUE METO/bI
MPU PeLLeHNN CTaHAAPTHbIX MaTeMaTUUYECKMX 33fa4 Ha BbIYMC/EHWNE PAcCTOSHWIA MeXAy ABYMSI TOYKaMu, OT TOUKM [0 NPSMOiA, OT TOYKW A0
MNOCKOCTU, MEXAY CKPeLLVBaOLLMMUCS NPSMbIMUA.

PewaTb 33Ja4M Ha Hax0XAeHVe reoMeTPUYECKMX BEIMYMH MO 06pasLiaM MW anropuTMam, NMPUMEHSS U3BECTHbIE aHAIMTNYECKUE METOfpbI
MPW peLLeHnn CTaHAAPTHbBIX MaTeMaTUYECKMX 3a[a4 Ha BblUMC/IEHME YTNIOB MEX/Y CKPELLMBAIOLLMMIACS NPSIMbIMA, MEXAY NPSIMOIA U MI0CKOCTbIO,
MeX/y NNOCKOCTAMM, ABYTPaHHbIX YT/IOB.

BbluncnsTb 06bEMBI M NNOLWAAM NOBEPXHOCTEV MHOFOrPaHHMKOB (MpY3Ma, NMpamMinaa) ¢ NpUMeHeHUeM HOPMYyN; BbIUUCISTb COOTHOLLIEHMS
MeX/y nnowaasmMy NoBepxHocTel, 06bEMamMy NOA0GHLIX MHOTOrPaHHMKOB.

OnepunpoBaTh MOHATUSAMU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb W NIOCKOCTb CUMMETPUM; LIEHTP, OCb 1 NOCKOCTb CUMMETPUMN (UMY,

3BneKaThb, Npeo6pasoBbiBaTh U MHTEPNPETMPOBATb MHAOPMALIMIO O MPOCTPAHCTBEHHbLIX reOMeTPUUECKMX Urypax, NpeacTaBneHHYo Ha
yepTexax U pUCyHKax.

MpUMeHsTbL reoMeTpuyeckme akTbl NS PELLEHNS CTEPEOMETPUYECKMX 3aa4, NPeanoararLLIMX HECKOMbKO LLIAroB PELLIEHNS, eCN YCNOBUS
NPUMeHEHNs 3afaHbl B IBHOM (hopMe.

MpUMeHsTL NPOCTElLLIME NPOrpaMMHbIe CPEACTBA U 3NEKTPOHHO-KOMMYHUKALIMOHHbIE CUCTEMbI MPY PELLIEHUN CTEPEOMETPUYECKMX 3aad.

MpuBOANTL NPUMEPLI MaTEMATUYECKMX 3aKOHOMEPHOCTEN B MPUPO/E U XKI3HW, Pacno3HaBaTb NPOSIB/IEHME 3aKOHOB reOMETPUN B UCKYCCTBE.

MpUMEHSTb NOMYYeHHbIE 3HAHWS Ha NPaKTUKE: aHa/IM3MPOBaThb PeasibHble CUTYaLUN 1 NMPUMEHSTb U3YUeHHbIe MOHATUS B MPOLIECCe MOKCKa
peLleHnst MaTemMaTUuyecku chopMyIMpoBaHHOM NPo6ieMbl, MOAENNPOBaTb PeasibHble CUTYaLIMK Ha S3bIKE FeOMETPUM, UCCeA0BaTh NOCTPOEHHbIE
MOZE/IN C UCMOMb30BAHNEM TEOMETPUYECKIX MOHATWIA 1 TEOpEM, annaparta anrebpbl; pelatb NPakTUYECKUE 3adaun, CBA3AHHbIE C HAXOXK/AEHMEM
reOMETPUYECKMX BENMUMH.

N KJTACC

OnepvpoBaTb MOHATUSMU:  LMNUHAPWAYECKAs MOBEPXHOCTb, 006pasytolyie LMAMHAPUYECKOW MOBEPXHOCTM; LUAMHAP; KOHWYEecKas
MOBEPXHOCTb, 06Pa3ytoLLe KOHUYECKOI MOBEPXHOCTM, KOHYC; cepuyeckasi MOBEPXHOCTb.

PacrnosHaBaTb Tena BpalleHust (UMAMHAP, KOHyC, cdepa v Lwap).

OGbACHATL CNOCOG6bI MOTYYEHNS TeN BPaLLEHUS.

KnaccnumuupoaTth B3aMMHOE PacrofnoXeHve ciepbl U NIOCKOCTU.

OnepupoBaThb MOHATUSIMM: LLIAPOBOI CErMEHT, OCHOBaHMe CErMeHTa, BbICOTa CErMEHTA; LLIAPOBOIA C/I0I, OCHOBaHWE LLAPOBOrO Closl, BbICOTA
LLIAPOBOTO C/10S1; LLIAPOBOIi CEKTOP.

BbIuMCATL 06bEMBI U NNIOLLLAAN NMOBEPXHOCTEN TEN BPaLLEHUs, TEOMETPUYECKMX TN C NPUMEHEHVEM opMy/l.

OnepupoBaTb MOHATUAMI: MHOTOTPaHHUK, BMCAHHBIA B C(hepy 1 ONMUCaHHbIA 0KomMo cdepbl; cdepa, BNCaHHasi B MHOFOrpaHHWK UK Teno
BpaLLEHUS.



BblunCNSTb COOTHOLLEHUS MEXAY MoWaasmMy NOBEPXHOCTEN 1 06bEMaMM NOAOBHbIX Tef.

N306paxkaTb n3yvaemble QUrypbl OT PyKU 1 C MPUMEHEHNEM MPOCTLIX YEPTEXHbIX NHCTPYMEHTOB.

BbINONHATL (BbIHOCHBIE) M/IOCKME YEPTEXM M3 PUCYHKOB MPOCTbIX 00bEMHbLIX (Uryp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTb CEYEHUS Ten
BpaLLEeHWS.

3BnekaTb, MHTEPNPETUPOBATbL U NPeobpa3oBbiBaTh MHGOPMALMIO O NPOCTPAHCTBEHHBLIX FEOMETPUYECKMX Urypax, NpeacTaBNeHHYHO Ha
yepTexkax U pUCyHKax.

OnepupoBaTb MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATL AENCTBUA COXKEHUSI BEKTOPOB, BblUMTAaHMS BEKTOPOB M YMHOXEHMSI BEKTOPA Ha YMCO0, OOBACHATb, KaKUMM CBOMCTBaAMM OHU
obnapgator.

[NpMMeHATL NpaBuIo Napannenenunesa.

OnepupoBaTtb MNOHATUAMU: AEKaPTOBbI KOOPAUHATLI B MPOCTPAHCTBE, BEKTOP, MOAY/b BEKTOPa, PaBeHCTBO BEKTOPOB, KOOPAMHATLI BEKTOPA,
Yron Mexay BeKTopamu, CKanfapHOoe Npou3BeAeHne BEKTOPOB, KOM/IMHEAPHbIE Y KOMM1aHapHble BEKTOPbI.

Haxo4nTb cymMMy BEKTOPOB U MPON3BELEHME BEKTOPA HA YMCIO0, YIroN MeXAY BeKTopaMu, CKadapHOe NpousBefeHne, packnaabiBaTb BEKTOP
Nno ABYM HEKONMHEapHbIM BEKTOPaM.

3afaBaTb MOCKOCTb YPaBHEHMEM B [1eKapTOBOW CUCTEME KOOPAMHAT.

MpUMeHATL reomMeTpuYeckme (hakTbl 411 peLLeHNs CTePeOMETPUYECKMX 3aaaY, NpeanonaratoLmMx HeCKO/bKO LLIAroB peLLleHuns, eciv ycnoBus
NPUMEHEHNS 3adaHbl B IBHOIN (hopme.

PellaTb NpocTelillne reoMeTpuyeckmne 3agadn Ha NpMMeHeHNe BEKTOPHO-KOOPAMHATHOIO METOAa.

PellaTb 3afa4M Ha [OKa3aTe/IbCTBO MaTEMATUYECKNX OTHOLLIEHWIA N HAXOXAEHNE FTeOMETPUYECKMX BENMYMH MO 06pasLiam Un anropuTMam,
NPYMeHsA N3BECTHbIe METOAb! NPW PeLLeHnn CTaH4APTHbIX MaTeMaTUYeCcKMX 3a4au.

MpYMeHATL NPOCTeliLre NPorpammHble CPeACTBa U 3N1EKTPOHHO-KOMMYHMWKALMOHHbIE CUCTEMbI MPU PELLEHUIN CTEPEOMETPUYECKIMX 3aau.

MpnBOAMTL NPUMEPbI MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U XXM3HK, pacrno3HaBaTb NPOSIB/IEHNE 3aKOHOB FeOMETPUM B UCKYCCTBE.

[MPUMEHATL NONYYEHHbIE 3HAHUA HA NPaKTUKe: aHa/IM3MPOBaTb peasibHble CUTYaLUN U NPUMEHATL U3YUYEHHbIE MOHATUA B NpoLLecce Nomucka
PELLUEHNS MaTeMaTUYEeCKN CHOPMYIMPOBaHHOI NPO6/eEMbl, MOAENNPOBATL pPeasibHble CUTYaLK Ha A3blIKe FreOMETPUM, UCCNEA0BaTb NMOCTPOEHHbIE
MOZE/NN C UCMONb30BaHMEM FeOMETPUYECKUX NMOHATUIA 1 TeOopeM, annaparta airebpbl; pewwars NpakTUyeckne 3afadu, CBA3aHHbIe C HAXOXAeHNEM

reomeTpnyeckmnx BEJIMYUNH.



TEMATWYECKOE MNJ1IAHNPOBAHWE

10 KJTACC

No HanmeHoBaHVe pasfesnoB U
n/n TeM NporpaMmbl

1 BBeaeHue B CTEPEOMETPIIO

[NpAmble 1 NNOCKOCTYU B

) MPOCTPaHCTBE.
" MapannenbHOCTbL NPAMbIX U
M10CKOCTEA
3 [NepneHANKYNAPHOCTbL NPAMbIX

N NI0CKOCTEN

Bcero

KonnyectBo yacoB

KOHTpONbHbIE

paboTbl
10
12- 1
12

ONEKTPOHHbIE

(undbposble)
obpaszoBatesibHble

pecypchbl

https//resh.edu. ru/
https://fipi.ru/
https://uchi.ru/
https://edu.skvsmart.ru/

https://resh.edu.ru/
https://fipi.ru/
https://uchi.ru/
https://edu.skysmart.ru/

https ://resh.edu.ru/
https://fipi.ru/
https://uchi.ru/
https://edu.skvsmart.ru/

BocnuTtaTtenbHble
uenm

- (popMMpPOBaHKE CrIOCOGHOCTE
BbIMO/HEHUS Pa3/INYHbBIX
PVCYHKOB W YePTEXEN,

- BOCTATaH1e OCMbIC/IEHHOM
YUe6HOIA AESTENLHOCT.

- (hopmmpoBaThb abCTPaKTHOE
MbILLITEHVE;

- pa3ByBaTh Y 00yHarOLLWIXCA
MPOCTPAHCTBEHHOE BOOOPaKeHe
W JIOrMYECKOE MblLLUIEHVIE MyTeM
CUCTEMATYECKOIO M3YyYeHNs
CBOICTB reOMeTprYECKME (hmryp B
MPOCTPaHCTBE;

- (hopMMpOBATL 3CTETUHECKOE
OTHOLLIEHME K MDY, BK/THOHas
3CTETUKY OblITa, HAY4YHOro U
TEXHWYECKOrO TBOPYECTBa

- (HOpPMMPOBATL MPOBO33PEHME,
COOTBETCTBYHOLLIEE COBPEMEHHOMY
YPOBHIO PasBUTUA HayKU;

- BOCMMTbIBATH TPYLO/HOOME,
YMOPCTBO, aKKypaTHOCTb U
LienieyCTPeMIEHHOCTL Mpuy
BbIMO/IHEHNM 33[3HWIA,

- (hopMMPOBaTL KPUTUYHOCTb
MbILLUIEHWS, YMEHVE Pacro3HaBaTb

JIOrM4eCKN HEKOPPEKTHbIE


https://fipi.ru/
https://uchi.ru/
https://edu.skvsmart.ru/
https://resh.edu.ru/
https://fipi.ru/
https://uchi.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://uchi.ru/
https://edu.skvsmart.ru/

6

YT bl MeXAY NPSMbIMU 1
MNIOCKOCTAMM

MHoOrorpaHHuKM

O6bEMbI MHOTOrpaHHUKOB

10

https://resh.edu.ru/
https://fipi.ru/
https://uchi.ru/
https:://edu. skysmait.ru/

https://resh.edu.ru/
https://fipi.ru/
https://uchi.ru/

https ://edu.skysmart.ru/

https://resh.edu.ru/
https://fipi.ru/
https://uclii.ru/

https :/fedu. skysmart.ru/

BbICKa3bIBaHWs, OT/INYaTb
rMNoTe3y OT (pakTa

-NOHUMAHME 3HAYVMOCTH
reoMeTpU 151 Hay4HO-
TEXHNYECKOrO MPOrpecca;
-BOCTIMTaHWE aKTUBHOCTM,
CaMOCTOSITENbHOCTH,
OTBETCTBEHHOCTY;

- pasBumBaTb MPOCTPaHCTBEHHOE
MbILLIIEHVE, KaK MPOLECC
CO3/iaHVisl, OreprpoBaHIs
0bpazamm 1 opreHTaLN B
peasibHOM 1 BOOOPaXKaeMOM
MPOCTPAHCTBE MPK PeLLEHNM
pa3/MYHOIo TWMa 3azay,

- (popMMPOBaTL OTBETCTBEHHOE
OTHOLLIEHViE K 00YHEHMIO,
FOTOBHOCTb M CMOCOBHOCTb K
CamopasBUTIO U
€aMo00pa30BaHuNIo, CO3HATe/IbHOE
OTHOLLIEHVIE K HEMPEPbLIBHOMY
06pasoBaHUIO Kak YC/I0BUHO
yYCreLHON NMPOQECCHOHabHOM 1
OOBLLECTBEHHOI [eATENbHOCTY;

- BOCTTaHVie TBOPYECKOTO CTWIA
MbILLIEHWS, BKMHOHAOLLIErO B CE0ST
CO00pPasUTENBHOCTD,
Hab/HoaTENBHOCTb, XOPOLLYHO
MavsTb, OCTPbIN F1a30Mep,
(baHTa3H0, BHMATE/IbHOCTb;

-(hopMmMpoBaHKe Croco6HOCTEN
BbIMNOMHEHWA PA3/IAYHbBIX
PUCYHKOB V1 YepTEXEN,

- BOCMUTaHVe OCMbIC/IEHHOA
YUe6HOIN AESTTENLHOCTH,

- pasBuBaTb MPOCTPAHCTBEHHOE
MbILLIIEHVIE, KaK MPOLIECC


https://resh.edu.ru/
https://fipi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://uclii.ru/

C03aHMs, OMePVPOBaHIS
06pasamn 1 OpyeHTaLN B

peasibHOM 11 BOOGPaXKaeMoM
MPOCTPAHCTBE MPM PELLIEHNN

Pas/IMYHOTO TUMa 33434,
-/COMb30BaHvie

BbIMUC/INTENIbHBIX HABbIKOB:
YCTHbIX 11 C MOMOLLHO
https://resh.edu.ru/ Ka/TbKy/TOpa;
[MoBTOpEHNE: ceyeHns, https://fipi.ru/ - (hOpMMPOBaHYie YyBCTBA
PaccTOSHMS U YI/ibl https://uchi.ru/ OTBETCTBEHHOCTH,
https: //edu.skvsmart.ru/ - BOCMTaHe CaMOCTOATETbHOCTU
YHaLLMXCS;
-BOCTMTaHVe rpatinyeckoit
Ky/IbTYpb LLIKO/bHKOB.

OBLUEE KOJIMYECTBO YACOB MO 68 5
NMPOIrPAMME


https://resh.edu.ru/
https://fipi.ru/
https://uchi.ru/
https://edu.skvsmart.ru/

11 KNNACC

Ne n/n

HanmeHoBaHWe pa3fienoB v
TeéM nporpamMmmbl

Tena BpatLeHns

Ob6bEMbI TN

KonnyectBo yacoB

KOHTpO/ibHbIE

Bcero
paboThbl
12
5 1

ONEeKTPOHHbIEe

(unpoBbIe)
obpasoBaTe/ibHble

pecypchbl

https://resh.edu.ru/
https://fipi.ru/
https://uchi.ru/

https ://edu.skvsmart.ru/

https://resh.edu ./
https://fiDi.rii/
https://uchi.ru/
https://edu.skvsmart.ru/

BocnuTtaTtenbHble
Lenu

-(hopMMpOBaHYie CrIOCOBHOCTEN BbIMOHEHA
Pa3/IMYHbIX PUCYHKOB W YEPTEXEN,

- BOCTTaHME OCMbIC/IEHHOI y4eOHOM
[JEATENLHOCTU.

-BOCMUTaHMe rpathinieckon KynbTypbl
LLIKO/IbHUKOB.

-(hopMMpOBaTL YMEHIA ONPEAENATb MOHATUASA,
YCTaHaB/MBaTb NMPUUNHHO-C/IEACTBEHHbIE
CBSA3, CTPOUTB JIOTMHECKOE PACCYXIEHME,
YMO3aK/o4HeHre (MHOYKTVBHOE,
[Je0yKTVIBHOE U M0 aHasiorn) 1 aenarb
BbIBOLbI;

-(hopMMpOBaTH YMeHVE KCTIO/b30BaTH
MPVYOBPETEHHbIE 3HaHUS B MPAKTUYECKOIA
JeATeNbHOCTY,

-(hopMMpOBaHYIE HE3ABMUCUMOCTb CYXAEHNIA;
-PopMMpOBaHIe YMeHS yCTaHaB/IMBaTb
MPVYMHHO-CIEACTBEHHbIE CBS3W, CTPOUTD
JIOTVMHECKOE PacCyyKaeHYe, YMO3aK/HOUeH e
(VHLOYKTVIBHOE, AeAyKTUIBHOE Y MO aHaorm)
W [ienaTtb BbIBOAbI;

-(hopMMpOBaHYe YMEHNS COOTHOCUTb
MOTyYeHHbIA pe3y/bTar C NOCTaB/EHHON
LIE/bHO;

-(hopMMPOBaHME MHTEPECA K M3YHEHUHO TEMbI
V1 XenaHvie MPUMEHSTTb MPYOOPETEHHbIE
3HaHUA 1 yMeHVs:;

-(hopMMpOBaHIE YMEHWS OMNPESENsTb
MOHATWS, CO30aBaTb OOOOLLIEHNS,


https://resh.edu.ru/
https://fipi.ru/
https://uchi.ru/
https://resh.edu
https://fiDi.rii/
https://uchi.ru/
https://edu.skvsmart.ru/

yCTaHaB/MBaTb aHa/Iorv,
KraccumLmpoBars;

-(hopmmrpoBaHKe yMeHUs (hopMy/IVPOBaTL
COBCTBEHHOE MHEHME;

-(hopMVPOBaHKE MPOCTPAHCTBEHHDIX
OTHOLLIEHWV MeX[ly OGbeKTaMK;

-1CMo/1b30BaHME BbIHUC/IUTEbHbLIX HaBbIKOB:
YCTHbIX M C NMOMOLLIbHO KasbKY ATOpa

= -(hopMMPOBaHIe YMEHIS OMepUPOBaTh
BekTopb! 1 KOOPANHATDI B 0 1 https://fipi.ru/ MOHSTUAMM FEOMETPUECKOTO MeCTa TOUeK B
NpoCTpaHcTBe https://uchi.ru/ MPOCTPaHCTBE, YpaBHeHUs (rypbI B

https://edu.skysmart.ru/ KOOPAVHATHOM MPOCTPAHCTBE; BbIBOAUTD
MCMO/b30BaTb YpaBHEHVE MIOCKOCTY;

https://resh.edu.ru/

-1CMoMb30BaHNE BbIYNC/TUTE/IbHBIX
HaBbIKOB: YCTHbIX 1 C MOMOLLEHO

https://resh.edu.ru/ KarbiyIATOPa,
MoBTOpeHWe, 0600LLEHNE, https:/fipi.ru/ - (HOpMADOBaHYE LyBCTBA
N 7 1 ) OTBETCTBEHHOCTH,
cMcTeMaTm3auuns 3HaHUM https://uchi.ru/ - BOCTTAHME CAMOCTOSTENLHOCTH
https://edu.skvsmart.ru/ VUALLYIXCS:
-BOCMMTaHWE rPaIHeCKoli Ky bTypbl
LLIKO/TbHVIKOB.

OBLEE KOJIMYECTBO YACOB T10 3
NMPOIrPAMME


https://fipi.ru/
https://uchi.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://fipi.ru/
https://uchi.ru/
https://edu.skvsmart.ru/

YYEBHO-METOJMNYECKOE OBECINEYEHVE OBEPA3OBATEJ/IBHOIO MNMPOLIECCA
OBA3ATEJIbHbIE YHEBHbLIE MATEPUAJIbI ANTA YHEHUKA

» MaTemaTuka: anrebpa 1 Hayasia MmaTeMaTU4eckoro aHanmsa, reometpus. Neometpus, 10-11 knaccol/ AtaHacsH J1.C., bytysos B.®., Kagomues

C.B. v gpyrue, AKunoHepHoe 06LecTBo «3aatenbeTBo «IpocBeLLeHne»

METOONYECKWE MATEPUAJIbl NA YUUNTENA
-MeToanyeckme pekomeHgaLmmn K y4ebHuky AtaHacsH J1.C. 10-11 knaccel;

- MoypoyHoe NnaHMpoBaHWe K y4ebHuKy ATaHacsH J1.C. 10-11 knaccol.

Y & ' <
UNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbI N PECYPCbl CETU MHTEPHET

https://resh.edu.ru/
https://fipi.ru/
https://uchi.ru/

https://edu.skysmart.ru/


https://resh.edu.ru/
https://fipi.ru/
https://uchi.ru/
https://edu.skysmart.ru/

