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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma y4ebHOro Kypca «I"eomeTpus» 6a30BOro ypoBHs 4/ 06yyaroLmxca
10 —11 knaccoB pa3paboTaHa Ha OCHOBe PefepasibHOro rocyAapCTBEHHOro 06pa3oBaTe/IbHOro
CTaHgapTa cpefHero obuwero ob6pa3oBaHuUs, C YY4ETOM COBPEMEHHbLIX MWUPOBbLIX TPebGOBaHWUM,
NpeabsaBAseMbIX K MaTeMaTu4yecKomy 00pa3oBaHuio, U Tpaguumii pocCUIACKOro 06pa3oBaHus.
Peanmsaums  nporpaMmbl  06ecrneyvBaeT  OBMafeHWe  K/IHOYEBbIMUA  KOMMETEHLMSAMU,
COCTaB/IAIOWMMMN OCHOBY [/11 CamopasBUTUA W HEMNpepbiBHOTO 06pa30BaHMs, LEeNoCTHOCTb
06LLEKYNbTYPHOr0, IMYHOCTHOIO M MO3HABATE/IbHOM0 Pa3BUTUA JIMYHOCTM 00YHatOLLMXCS.
HEJN U3YUEHUSA YYEBHOI'O KYPCA

BaXXHOCTb y4ebHOro Kypca reomMeTpum Ha YpOBHE CpefHero o6Lero 06pa3oBaHUs
obycnoBfeHa MPaKTUYeCKOM 3HAYMMOCTHIO MeTarnpeAMeTHbIX U MPeAMETHbIX pPe3yNbTaToB
06y4YeHVs TeOMeTpUM B HanpasieHWN NMYHOCTHOMO PasBUTUA 06yYatoLLMXCs, (DOPMUPOBAHNS
(PYHKUMOHANIbHOW MaTeMaTMYecKOn rpaMOTHOCTM, WU3YYeHWUs APYrnX YYeOHbIX AUCLMNINH.
Pa3BuTve y 06y4atoWMXCA NPaBW/bHbIX MNPEACTaBMEHUA O CYLLHOCTM W MPOUCXOXAEHWN
reoMeTpUYecKnx abCTpakLmMii, COOTHOLLIEHNN peaslbHOrO N MAeaNIbHOM0, XapaKTepe OTpaXKeHMs
MaTeMaTUYeCKO HayKOI SIBNEHWIA U NPOLECCOB peaslbHOro MUpa, MecTe reoMeTpun B CUCTEME
HayK W ponyM MaTemaThyecKoro MOAENMPOBaHWA B HayYHOM MO3HaHWM W B MNpaKTUKe
CrMoco6CTBYET (DOPMMPOBAHMIO HAayYHOr0 MWPOBO33PEHMS y4alMXcsd, a Takke KauyecTB
MbILLIEHUSA, HEOOXOAMMBIX A5 afanTaluy B COBPeMEHHOM 00LLEeCTBe.

FeomeTpus SBNsSeTCA O4HMM M3 6a30BbIX MPEAMETOB Ha YPOBHE CpeAHero o6Lero
06pa3oBaHuMs, TaK Kak 06ecrneynBaeT BO3MOXHOCTb M3YYeHUS KaK AWUCLWMNANH eCTECTBEHHO-
Hay4HOW HanpaBNeHHOCTK, TaK U 'yMaHUTapHOIA.

Jlornueckoe MbilneHWe, GopMUpyemMoe MpU MU3YHYeHUU O00YYaOLLUMMUCA MOHATUAHBLIX
OCHOB TeOMETPUM W MOCTPOEHUM LIEMOYKM JIOTUYECKUX YTBEPXAEHWUI B XOfe peLleHus
reoMeTpUYecKMX 3agady, YMeHue BblABMraTb W OMNpPOBepratb rMNoTe3bl HernocpeacTBEHHO
MCMOMb3YKTCA NPU pelleHnn 3afad eCTeCTBEHHO-HAy4HOro LMK/Ia, B 4aCTHOCTM U3 Kypca
(hU3nKN.

YMeHne OpUEHTMPOBaTbCA B MPOCTPAHCTBE WIPaeT CYLLECTBEHHYH PO/b BO BCEX
obnacTax [edaTenbHOCTU 4venoBeka. OpueHTaums 4YenoBeka BO BPEMEHW U MPOCTPaHCTBE —
HeobX04MMOe YC/I0BME ero COLMasIbHOro ObITusA, (popMa OTPaXKEHMS OKPYXaroLero mupa,
YC/MI0B/E  YCMELUHOrO MO3HaHUA U aKTWBHOrO  MpeobpasoBaHWs  [eNCTBUTE/IbHOCTM.
OnepupoBaHne NPOCTPaHCTBEHHbIMM 06pa3aMun 00beAMHAET pasHble BUAbl y4eOHOI 1 TPYA0BOIA
AEATENbHOCTU, SABNAETCA OAHWMM M3 NPOGECCUMOHAIbHO BaXKHBIX KayecTB, MO3TOMY aKTyasbHa
3aiaya (HopMMpoBaHNUSA Y 06yYatOLLMXCA MPOCTPAHCTBEHHOIO MbILLUIEHNUSA KakK PasHOBWMAHOCTM
06pa3HOro MbILLU/IEHNA — CYLUECTBEHHOIO KOMMOHEHTa B MOArOTOBKE K MPaKkTUYeCKoM
AEATENbHOCTY MO MHOTMM HanpasieHUsM.

Llenb 0CBOEHMS NporpaMmMbl Y4e6HOro Kypca «I"eoMeTpusi» Ha 6a30BOM YPOBHE 06yUeHMs
— 00uweobpasoBaTenibHOE U OOLLEKY/IbTYPHOE pas3BUTME 0b0ydaroLmxcs 4epe3 obecreyeHue
BO3MOXHOCTW MPUOGPETEHNS WU UCMO/b30BAHNSA CUCTEMATUYECKUX FEOMETPUYECKUX 3HAHWI 1
AENCTBUIA, CneuntnYHbIX reoMeTpMI, BO3MOXXHOCTI YCNELHOMo NPOA0/KEHN 06pa3oBaHms No
CMeuuanbHOCTAM, He CBA3aHHbIM C NPUKIaAHbIM UCMNO/b30BaHNEM FEOMETPUN.

MporpaMma Mo reoMeTpuyM Ha 6a30BOM YPOBHEe MpefHasHaveHa 11 06y4atoLmXcs
CpefHel LUKOMbI, He WCMbITbIBABLUMX 3HAUUTE/bHbIX 3aTPYAHEHWIA HA YPOBHE OCHOBHOIO
o6uwero obpasosaHns. Takum 06pa3oM, 06yyaroLmecs Ha 6a30BOM YPOBHE A0/KHbI OCBOUTb
o6LyMe MaTeMaTUYECKe YMEHUS, CBA3aHHbIE CO CMeLM(NKOA reoMeTpum 1 HeobXoaumMble NS
YXM3HWU B COBPEMEHHOM 06LLecTBe. KpoMe 3TOro, OHM MMEKT BO3MOXHOCTb U3Y4nTb FEOMETPULD



6onee rnyboko, ecnun B fanbHEeRLeM BO3HUKHET HEOOXOAMMOCTb B FeOMETPUYECKMX 3HAHUAX B
NPOMeCcCUOHaIbHON AEATENBHOCTY.

[OCTMXeHWe Lenn 0CBOEHUS NporpaMmbl 06ECreyrBaeTCs peLleHemM COOTBETCTBYHOLMNX
3agay. MNpropuTeTHLIMK 3aga4ammn 0CBOEHMS Kypca «I eoMeTpumn» Ha 6a30BOM ypoBHe B 10—11
Knaccax siBnatTCA:

e (bopmypoBaHME MpeAcTaBNeHUs O TeOMETPUM KakK 4acTM MUPOBOM KynbTypbl W

0CO3HaHMe ee B3aUMOCBA3MN C OKPYXKatoLLMM MUPOM;

e (hopMMpOBaHME NPeACTaBNeHWs O MHOrOrpaHHWKax W Tenax BpalleHUs Kak o
BaXKHEMLIMX MaTeMaTUYecKnx Mogensx, No3soNstoWwmx onmcbIBaTb U U3yyaTb pasHble
ABNIEHNA OKPY>KaloLLero Mmpa;

e (hopMMpOBaHME YMEHWSA Pacno3HaBaTb Ha YepTeXxax, MOAeNsX U B peaslbHOM Mupe
MHOrOrpaHH1KM 1 Tena BpaLleHus;

e OBMajeHVe MeToAaMn pelleHWs 3afad  Ha MOCTPOeHUA Ha  M300paxKeHUsx
MPOCTPAHCTBEHHbIX (PUTYp;

e (hOpMMpOBaHME YMEHUS OMEPUPOBATb OCHOBHLIMW MOHATUAMU O MHOTFOrpaHHMKax u
Teflax BpaLLeHNs N X OCHOBHbIMW CBONCTBaMU;

e OB/afieHVe aIrOpUTMaMmn peLleHnss OCHOBHBIX TUMOB 3ajay; (POPMUPOBaHNE YMEHUS
MPOBOAWUTL  HECNOXHble  AOKas3aTe/lbHble  pacCyXAeHus B XO4e  pelleHus
CTepeoMeTPUYECKMX 3aad 1 334a4 C NPaKTUYECKUM COLepXaHueM,;

e pasBuUTUE WHTENNeKTyaslbHbIX W TBOPYECKMX  CrocobHOCTel  obydaroLimxcs,
Mo3HaBaTe/IbHON aKTUBHOCTM, UCCEA0BaTENbCKUX YMEHUIA, KPUTUYHOCTW MbILLNEHUS;

e (hopmumpoBaHME (YHKLMOHANbHON TPaMOTHOCTW, PefieBaHTHOW TFeOMEeTpuUKn: YMeHue
pacno3HaBaTh MPOSABIEHUA reOMEeTPUYECKNX MOHATUI, 06BEKTOB 1 3aKOHOMEPHOCTEN B
peasibHbIX WM3HEHHbIX CUTyauusax W MpU U3ydeHUU APYrnx y4yebHbIX NpPeameTos,
MPOSIB/IEHNA 3aBUCUMOCTEN U 3aKOHOMEPHOCTER, (OpMy/nMpoBaTbh WUX Ha A3blKe
reoMeTpuM W co3jaBaTb EOMETPUYECKME  MOLENN, TMPUMEHATb  OCBOEHHbIN
reOMeTPUYECKMin  annapar A4S  pelleHns  NPaKTUKO-OPUEHTUPOBAHHbLIX — 3ajau,
WNHTEPNPeTMPOBaTh U OLIEHNBATL MOJTyYeHHbIe PesynbTarthl.

OTANUYNTENIbHOW O0COB6EHHOCTBIO NPOrpamMmMbl AB/SETCA BKIKOYEHWE B KYpC CTEPEOMETPU

B Hayane ero wusyyeHuWs 3agay, pellaeMblX Ha YPOBHE WHTYUTMBHOIO MO3HAHWUA, W
onpesenéHHbIM 00pa3oM opraHu3oBaHHas paboTa Haf, HUMMK, 4YTO CMOCOGCTBYHOT PasBUTUIO
NOTNYECKOTO0 W MPOCTPaHCTBEHHOIO MbILEHUS, CTUMYNMPYET MPOTEKaHNe WHTYUTUBHBIX
MPOL,ECCOB, MOTUBUPYET K Aa/IbHENLLEMY U3YUYEHUIO NpeaMeTa.

MpegnoyteHe OTAAETCA HarffgHO-KOHCTPYKTUBHOMY MeTOAY O0O0y4YeHus, TO ecTb
TEOpeTUYECKMEe 3HaHUA WMEHT B CBOEM OCHOBE YYBCTBEHHOCTb MPeAMETHO-NPaKTUYECKON
[eATeNbHOCTU.  Pa3BMTWE NPOCTPAHCTBEHHBbIX MPEACTaB/eHUMA Yy yyalumxcs B Kypce
CTEPEOMETPUMN NPOBOAMTCA 3a CHET peLleHns 3afay Ha co3faHne NPoCTPaHCTBEHHbIX 06pa3oB U
3a/la4 Ha onepupoBaHMe MNPOCTPaHCTBEHHbIMM O6pa3amun. Co3faHuve obpa3a NpPOBOAMTCA C
OMopoii Ha HarNsAHOCTb, a ONeprpoBaHMe 06pPa3oM — B YCI0BUAX OTB/IEYEHMS OT HarnsgHOCTH,
MbIC/IEHHOT 0 M3MEHEHUs ero MCXOLHOMo CofepXaHus.

OcCHOBHble  cogepXaTefibHble NUHUKM  Kypca «leometpum» B 10-11 Knaccax:
«MHororpaHHuKu», «lpsamble 1 NIOCKOCTN B MPOCTPAHCTBE», «Tena BpalleHnsa», «BeKTopbl 1
KOOpAMHATbI B NPOCTPaHCTBE». POPMUPOBAHNE NIOTMYECKNX YMEHWIA pacnpefeNiieTcs He TONbKO
Mo COAEepXKaTeslbHbIM JIMHWAM, HO W MO rofam O06y4YeHWs Ha YPOBHE CpefHero o6Liero
0bpa3oBaHus.



CopepxaHne 00pa3oBaHMsl, COOTBETCTBYHOLLEE MPeAMETHbIM pe3ynbTaTaMm OCBOEHWUS
paboueii NporpaMMbl, pacnpeaenéHHbIM Mo rogam 06yyeHus, CTPYKTYPUPOBAHO TaKnM 06pa3oM,
4yToObl  OBMAZiEHME  TFeOMETPUYECKUMM  MOHATUAMM U HaBblkamy  OCYLLECTB/ANOCH
nocnefosaTeflbHO M MOCTynaTenbHO, C CO6GMOAEHMEM MNPUHLMMNA MPEEMCTBEHHOCTM, YTOObI
HOBbIE 3HaHMA BKAKOYaINCh B OOLLYHO CUCTEMY FeOMETPUYECKMX MPeACTaBNeHNI 06yYatoLLMXCS,
pacLumpsas n yrnyonss eé, 06pasys npovHble MHOXECTBEHHbIE CBA3N.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha nsyyeHune reomeTpmm 0TBOAUTCA 2 Yaca B Hegento B 10 knacce v 1 yac B Hepeno B 11
Knacce, BCero 3a fjga roga oéyyerus - 102 y4yebHbIx yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIe MOHATUA CTepeoMeTpun. Touka, NpaMast, NJI0CKOCTb, MPOCTPAHCTBO. MNoHATMe
06 aKCMoMaT4YeCKOM NOCTPOEHUW CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN U CNEACTBUSA U3 HUX.

B3avMHOe pacnosfiokeHve NpsAMbIX B NMPOCTPaHCTBE: NepecekaroLmecs, napasiesbHble 1
cKpewmBatoLmecs npavble. [MapannenbHOCTb NPAMbIX U MIOCKOCTEA B MPOCTPAHCTBE:
napannesibHble NpsMble B MPOCTPAHCTBE; NapalfieflbHOCTb TPEX MPAMbIX; NapaniefibHoCTb
NPAMOM M MNNOCKOCTW. YTNbl C COHanpaBfieHHbIMW CTOPOHaMW; Yrofl MeXay MpsMbiMy B
npoctpaHcTBe.  [MapannenbHOCTb  MAOCKOCTEA:  napanfefibHble  M0CKOCTU;  CBOMCTBA
napasnesbHbIX NI0CKOCTeN. MpocTeie NpocTpaHCTBEHHbIe (IUIYpPbl Ha NIOCKOCTU: TeTPasap,
Ky6, napannenenunneg; NOCTPOEHNE CeYEeHWA.

MepneHAnKYNAPHOCTL  NPAMOA M M/IOCKOCTU:  NepneHAUKYNspHble  MpsMble B
MPOCTPaHCTBe, MpsAMble napajenbHble W NepneHANKYNspHble K MIOCKOCTK, MpU3HaK
nepneHAVKYNAPHOCTU  MPAMOM W MJIOCKOCTW, TeopemMa O MpAMOW  MNepreHAnKyNspHo
MAOCKOCTU. YT/bl B MPOCTPAHCTBE: Yron MeXAy MpsAMON WM NAOCKOCTbIO; ABYIPaHHbIA yron,
NVHENHBIA Yyron ABYrpaHHOro yrna. MeprneHAnKynsap M HakNOHHbIE: PacCTOfHUE OT TOYKM [0
MNOCKOCTWN, PacCcTosHWe OT MpAMOM [0 MIOCKOCTU, MPOEKUMA (Urypbl Ha MI0CKOCTb.
MepneHAMKYNAPHOCTb NIOCKOCTEN: NPU3HaK NeprneHanKynsapHOCTU ABYX NIOCKOCTeN. Teopema
0 TPEéX NepneHAnKynsapax.

MHOTOrpaHHUKH

MMoHATWME MHOrOrpaHHWKa, OCHOBHbIE 3/1EMEHTbl MHOFOrPaHHWKa, BbIMYK/ble WY
HEBbIMYK/ble MHOrOrpaHHUKK; pa3BepTKa MHOrorpaHHuKa. Mpuama: n-yrofbHas npusma; rpaHu
M OCHOBaHMS NPU3MbI; NPsSMas ¥ HaKNOHHasA NPM3Mbl; 60KOBas U NOAHAsS NOBEPXHOCTb MPU3MBbI.
Mapannenenunes, NPAMOYro/ibHbIA Napasnenenunes ¥ ero cBoncTea. MNMupamuga: n-yronsHas
nMpaMuia, rpaHn v OCHOBaHWe nupaMuibl; 60KoBas M MOMHAsA MOBEPXHOCTb MMpPaMUAbI;
npaBWIbHas W YCeYeHHad nupamuga. OnemMeHTbl NpusMbl U NupaMugbl. [paBu/bHbIE
MHOFOrpaHHWKIN: MOHATME MPaBWIbHOMO MHOTFOrpaHHUKA; MpaBW/bHas NpU3Ma W npaBubHas
nupamua; NpasuibHas TpeyrosibHas nupamuia v npaBubHbIA TeTpasap; Kyb. MpencrasneHve
0 MpaBWNbHBIX MHOrOrpaHHUKax: OKTasfp, [fojekasap u ukocasgp. CeyeHus npusMbl U
nMpaMuabl.

CUMMETpPUS B NPOCTPAHCTBE: CUMMETPUS OTHOCUTENIbHO TOYKWM, MPAMON, MIOCKOCTMU.
AnemMeHTbI CUMMETPUM B MMpamngax, napannenenvnegax, npaBubHbIX MHOrOrpaHHNKax.

BbluncneHve 3n1eMeHTOB MHOTOrPaHHUKOB: pebpa, AnaroHanu, yribl. Iiowans 60KoBoW
MOBEPXHOCTN W MOSIHON MOBEPXHOCTM MPAMOW MPU3Mbl, NIOWaAb OCHOBaHWI, Teopema O
GOKOBOI MOBEPXHOCTU MPAMOA Npu3mbl. Mnowaas GOKOBOW MOBEPXHOCTW WM MOBEPXHOCTY
NpaBWNbHOW NMpaMuAbl, TeopemMa O MAOLWAAM YCeYeHHOW nupamuabl. MNoHsTEe 06 06beMe.
O6beM NupaMuabl, MPU3MBbI.

Mofo6Hble Tena B npocTpaHCTBe. COOTHOLUEHUA MeXAy MNIowagamu noBepXHOCTEN,
obbemamMum NoAo6HbIX Terl.



11 KUIIACC

Tesa BpaleHus

LinnuHgpnyeckas MOBEPXHOCTb, 06pasylolime LUANHAPUYECKO MNOBEPXHOCTU, OCb
LUMIMHAPUYECKOW MOBEPXHOCTU. LinnnHAp: OCHOBaHWSA U 60KOBas MOBEPXHOCTb, 06pasytoLLas n
0Cb; Nnowaab 60KOBOI M NOMHOW NOBEPXHOCTW.

KoHunyeckas MoBEpPXHOCTb, 06pa3ytoLiMe KOHWUYECKOW MOBEPXHOCTM, OCb W BepLUMHA
KOHMYECKOM MOBEPXHOCTW. KOHYyC: OCHOBaHWe W BepluMHa, 0bpasylolas UM Ocb; MNoLWwaib
OOKOBOI M MOMHON MOBEPXHOCTU. YCEUYEHHbI KOHYC: 00pasytolime M BbICOTa; OCHOBaHUSA U
60KoBas NOBEPXHOCTb.

Cepa n wap: LEHTp, paguyc, AuameTp; nowaab MoBepxXHOCTUM cdepbl. B3anmHoe
pacronoXeHue cgepbl U MIOCKOCTU; KacaTe/ibHas NI0CKOCTb K cpepe; niowass chepbl.

306pakeHne Ten BpaLLeHNs Ha NI0CKOCTW. Pa3BepTKa LManHApa U KOHyca.

KombuHaumn Ten BpaweHus M MHOrorpaHHMKOB. MHOrorpaHHUK, OMNMCaHHbIA OKOMO
cthepsbl; cthepa, BNMCaHHAsA B MHOTOrpaHHUK, Uv TEM0 BpaLleHus.

MoHATME 006 o06bemMe. OCHOBHble CBOWCTBA 00BLEMOB Ten. Teopema 06 06beme
NPSIMOYrofibHOro Mapannenenunefa v cneacTens U3 Hee. O6LEM UMIMHAPA, KOHyca. O6beM
Lapa v nnowaas cgepsl.

Mofo6Hble Tena B npocTpaHcTBe. COOTHOLUEHUS MeXAy Naowagamu rnoBepXHOCTENR,
o6bemamMm NoA06HbIX Terl.

CeueHnss uunmHgpa (napasnenbHO W NepPneHAVKYNSAPHO OCK), CeyYeHUs KOHyca
(napannensHoe OCHOBaHMIO N NPOXOAsLLEee Yepe3 BePLUNHY), CeYeHUs Liapa.

BeKTopLI U KOOPJAMHATHI B IIPOCTPAHCTBE

BekTop Ha Ni0CKOCTM 1 B NpoCTpaHCTBe. CNOXeHWE U BblYUTaHWE BEKTOPOB. Y MHOXEHUE
BEKTOpa Ha uucno. Pa3fnoXeHue BeKTopa MO TPEM HeKOMMiaHapHbIM BekTopam. [Mpaswno
napannenenunega. PelleHne 3agay, CBA3aHHbIX C MPUMEHEHMEM NPaBua AENCTBUI C BEKTOPaMK.
MpsMoyronbHas cucTeMa KOOpAMHaT B MpocTpaHCcTBe. KoopaumHaTbl BekTopa. lMpocTeliive
3afjauM B KoopAuHaTax. Yron Mmexpgy BekTopamu. CkanspHoe Mpou3BefeHne BEKTOPOB.
BbluncneHve yrnos mMexay npsmbIMA MU NIOCKOCTAMWU. KOOPAMHATHO-BEKTOPHLIN METOA Mpu
peLLeHN reoOMeTPUYECKnX 3aaau.



INIJIAHUPYEMBIE PE3YJIBTATBI

JIMUYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3y/bTaTbl OCBOEHMS MporpaMMbl yyebHOro npeamera «Maremarukas»
XapaKTepu3yTcs:

Fpamancxoe BOCIIMTAaHUE:

ChOPMMPOBAHHOCTHIO  TPAXAAHCKOA  NO3uuuKM  0byyatoLlerocsi Kak akTMBHOIO W
OTBETCTBEHHOIO Y/ieHa POCCUIACKOro 06LLEeCTBa, NPeACTaBNeHNEM O MaTeMaTUYeCKMX OCHOBaX
(DYHKUMOHMPOBAHNS Pa3fIMYHbIX CTPYKTYP, SBMEHWI, Npoueayp rpaKAaHCKoOro obLiecTsa
(BbIGOPBI, OMpocbl M Mp.), YMEHWEM B3aMMOAENCTBOBATb C COLMASIbHBbIMA WHCTUTYTaMU B
COOTBETCTBUU C UX PYHKLMAMUN N HASHAYEHWEM.

HanI/IOTI/I‘IECKOE BOCIIMTaAHHUE:

CHhOPMMPOBAHHOCTLIO POCCUINCKOW MPaXXAAHCKON MAEHTUYHOCTM, YBXKEHUS K MPOLLIOMY
M HacTOsILLEMY POCCUICKOMN MaTeMaTMKM, LEHHOCTHbIM OTHOLUEHWEM K [OCTMXKEHWUAM
POCCUCKMX MaTeMaTUKOB M POCCUICKON MaTemMaTUYecKOM LUKOMbl, K MCMOMb30BaHUIO 3TUX
[OCTVXKEHWI B APYIUX HayKaX, TEXHOOMUAX, Chepax IKOHOMUKN.

Z[yXOBHO-HpaBCTBEHHOFO BOCIIUTAHUA:

OCO3HaHMEM  [AYXOBHbIX LEHHOCTe POCCUMICKOro Hapoda; ChopMMPOBaHHOCTbLIO
HPaBCTBEHHOI0 CO3HaHWA, 3TUYECKOro MOBeAeHUs, CBA3AHHOMO C NMPaKTUYECKUM MPUMEHEHNEM
[AOCTVXKEHWIN HAYKU U [eATeNIbHOCTbHO YYEHOr0; OCO3HaHWEM fIMYHOMO BKMNaja B MOCTPOEHMe
YCTONYMBOIro 6yayLLEro.

JcTeTnyecKoe BOCIIUTAHME:

3CTETUYECKMM  OTHOLUEHVMEM K  MUPY, BK/OYas  3CTETUKY  MaTeMaTUyecKuX
3aKOHOMEPHOCTEN, O0ObEKTOB, 3afay, PELEeHWI, PacCy>XAeHW; BOCMPUUMUMBOCTBIO K
mMaTeMaT1yeCcKM acnekTam pas/iMyHbIX BULOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

ChOPMMPOBAHHOCTHIO  YMEHUS MPUMEHATb MaTeMaTUYeCcKMe 3HaHWA B WHTepecax
3[0pOBOro 1 6e30MacHOro obpasa XXU3HW, OTBETCTBEHHOrO OTHOLLUEHMS K CBOEMY 3[0POBbH
(3n0poBoe NUTaHWe, cOanaHCUPOBAHHBIA PEXMM 3aHATUA N OTAbIXa, PerynapHas uanyeckas
aKTMBHOCTb); (PU3NYECKOr0 COBEPLUEHCTBOBAHWA, MPWU 3aHATUSAX CMOPTUBHO-0340POBUTENIbHOM
[eATeNbHOCTbIO.

TpyaoBoe BocnnuTaHue:

FOTOBHOCTbIO K TPYyAY, OCO3HaHMEM LeHHOCTU TPYAON6us; MHTEPecoM K pas/inyHbIM
cthepam MPOIECCMOHAIbHOW [eATeIbHOCTU, CBA3AHHLIM C MaTeMaTUKOW U eé NPUIOXKEHUAMM,
YMEHMEM COBepLUAaTb OCO3HaHHbIV BbIGOp 6yayLleil Npoeccun N peann3oBbiBaTb COOBCTBEHHbIE
YXW3HEHHbIe MNaHbl; FOTOBHOCTbKD W CMOCOOGHOCTBIO K MareMaTMyecKoMy 06pa3oBaHuio U
CamMo006pa30BaHM0 Ha MPOTSHKEHUM BCEA XKM3HW; TFOTOBHOCTbKO K aKTUBHOMY Y4acTWO B
peLLeHnM NPaKTUYeCKMX 3aa4 MaTeMaTMyecKo HarpaB1eHHOCTH.

IKoJI0THYECcKOe BOCIIUTAHUE:

ChOPMMPOBAHHOCTHIO  3KOMOMMYECKOW KY/bTYpbl, MOHUMaHUEM BAUSAHWS COLMaSIbHO-
9KOHOMMYECKMX MPOLECCOB Ha COCTOSHME MPUPOLHOM U COUManbHOW Ccpedpbl, OCO3HaHMEM
rnobasibHOro  Xapaktepa 3KOMOrMYeckux npobsiemM;  OpueHTaumMerd Ha  MpUMEHeHMWe
MaTeMaTUUYeCKMX 3HaHWI ANA pelleHns 3a4ad B 061aCT OKPY>KatoLLein cpedpbl, NNaHWPOBaHWS
MOCTYMKOB M OLEHKN MX BO3MOXHbIX NOCNEACTBUIA ANt OKPY>XKAKOLLLEN Cpeapbl.

HeHHOCTI/I HAYYHOI'O MNO3HAHUA:

ChOPMMPOBAHHOCTHIO  MUPOBO33PEHMS, COOTBETCTBYIOLLEN0 COBPEMEHHOMY YPOBHHIO
pas3BMUTUA HayKN N OOLLLECTBEHHOM MPaKTMKK, NOHNUMAaHNEM MaTeEMATUUYECKON HayKn Kak cdepsbl



UeNI0BEYECKON AeATENbHOCTY, 3TAMNoOB €€ PasBUTMS U 3HAYMMOCTU ANS PasBUTUS LMBUIN3ALLMN;
OB/afileHNeM $3bIKOM MaTeMaTUKWM M MaTeMaTMYecKol KynbTypoli Kak CPefACcTBOM MO3HaHWS
MUpa; TOTOBHOCTbIO OCYLLUECTBNATb MPOEKTHYH W UCCMeAoBaTeNbCKyl  AesTeNbHOCTb
VHAMBUAYANbHO U B Tpynne.

METAINIPEJAMETHBIE PE3YJIBTATbBI

MeTanpeaMeTHble pe3y/ibTaTbl 0CBOEHMS MPOrpaMMbl y4ebHOro npegmerta «Maremarumka»
XapakTepu3yloTCa  OBNafieHWEeM  YHUBEPCAIbHLIMA  no3HasamenvHvMu  Oelcmeusm,
YHUBEpCANIbHbIMU  KOMMYHUKAMUBHbIMU Oeﬁcmeu}mu, YHUBEPCANbHbIMU  pecYISIMUBHbIMU
oeticmeusmu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHbIX npoyeccos 06yqaiou;uxc;z (0060€Hu€ Memooo6 NO3HAHUA OKpyotcarwezo mupa,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3zoBble Jjoruyeckue JeicTBUSA:

e BbISBNATL U XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKM MaTeMaTUYeCKUX O0ObEKTOB,
MOHATUIA, OTHOLLEHWIA MEXAY NOHATUAMM; (DOPMYNMPOBATb OMPeLeNleHNs MOHATUNR;
yCTaHaBNMBaTb CYLLECTBEHHbIN NPU3HAK Knaccufukalmmn, oCHoBaHus 4/ 0606LLeHNS
1 CPaBHEHMS, KpUTEPUM MPOBOANMOTO aHa/In3a;

e  BOCMPUHUMATL, (hOPMYNUPOBaTh M MPeobpasoBbIBaTb CYXAEHUSA: YTBEPAUTENbHbIE U
oTpuLaTesibHble, EANHNYHbIE, YaCTHbIE U OOLLME; YC/TOBHbIE;

e BbIFB/ATb MaTeEMaTUYECKME 32aKOHOMEPHOCTI, B3aMMOCBA3UN 1 NPOTUBOPEUNS B PaKTax,
[aHHbIX, HabMOAEHMSX W YTBEPXKAEHUAX; NpegnaraTtb KpUTepUu ANS BbISIBEHUS
3aKOHOMEPHOCTEW 1 NPOTUBOPEUNIA;

e [leNlaTb BbIBOAbI C UCMO/b30BaHMEM 3aKOHOB JIOTUKW, AELYKTUBHbLIX U UHAYKTUBHBIX
YMO3aK/TiOUEeHWI, YMO3aK/TOUEHWNIA N0 aHaIoruu;

e POBOAMTb CAMOCTOSTENbHO [0Ka3aTe/IbCTBa MaTeEMaTUUECKUX YTBEPXKAEHWNIA (NpsiMble
W OT MPOTUBHOIO), BbICTPaMBaTb aprymMeHTauuto, MNpUBOAUTL  MPUMEPbI U
KOHTpNpuMmepbl; 060CHOBbIBaTb COOCTBEHHbIE CYXXAEHUS U BbIBOAbI;

e BblOMpaTb CMNoco6 pelleHnss yyebHOM 3afaum (CpaBHMBATb HECKO/IbKO BapMaHTOB
peLLeHns, BblbupaTb Hanbonee NOAXOAAWMIA C YHETOM CaMOCTOATE/IbHO BblfeNIeHHbIX
KpuTepues).

ba3zoBble HCCJIea0BaTE/IbCKUE lleﬁCTBl/lﬂ:

e UCMOMb30BaTb  BOMPOCbI  KaK  WCCNeAoBaTeNbCKUA — MHCTPYMEHT  MO3HaHWS;
(hopMynMpoBaTb BOMPOCHI, PUKCUPYIOLLME NMPOTMBOPEYne, NpobeMy, ycTaHaB/MBaTb
MCKOMOEe W [aHHoe, (popMupoBaTh rUMOTE3Yy, aprymeHTUpPOBaTb CBOK MO3ULMIO,
MHEHWE;

e POBOAMTbL CaMOCTOSTENbHO CMaHMPOBaHHbLIA  3KCMEPUMEHT, WCCNefoBaHe Mo
YCTaHOB/IEHNIO OCOGEHHOCTE MaTeMaTM4ecKoro 06bekTa, SBMEHWUs, MpoLecca,
BbISIBNIEHWIO 3aBUCUMOCTEN MeXAY 06beKTaMu, ABNEHUAMU, MPOLECCaMK;

e CamMOCTOATE/IbHO  (hopMynupoBaTb 0000LLEHMS W BbIBOAbI MO  pe3ynbTaram
NPOBEAEHHOr0 HabMOAEHUS, NCCNef0BaHMS, OLEHMBaTb [OCTOBEPHOCTb MOMYUEHHbIX
pe3ynbTaToB, BbIBOJOB 1 06006LLEHWIA;

e MPOrHO3MpPOBaTb BO3MOXKHOE Pa3BUTME MPOLLECCa, a TaKXKe BblABUraTb NPEANOIOXKEHMNS
0 ero pasBuTUN B HOBbIX YC0BUSAX.

Pabora ¢ nnopmanmeii:



BbISBATL AeULMTLI MHOPMaLUK, AaHHbIX, HEOOXOAMMBIX A/ OTBETa Ha BOMpPOC U
AN15 peLeHns 3aauu;

BblOMpaTh MHA(OPMaUM0 M3  WUCTOYHWKOB Pa3/fIMYHbIX TWUMOB, aHAIM3MPOBATb,
CUCTEMATM3NPOBATbL U WHTEPMPETUPOBATL MH(OPMALMIO PasNYHbBIX BUAOB U (HOpM
MpeLCcTaB/eHns;

CTPYKTYpUpOBaTb  MH(OpMaLMiO, MPeAcTaBnaTb €€ B pasnnyHbIX  dopmax,
WNTOCTPUPOBATDL Tpafinyecku;

OLeHMBATb HALEXHOCTb MH(OpMaLUM MO CaMOCTOATENILHO COPMY/IMPOBAHHBIM
KpUTepUsAM.

2) VHhusepcanvhvle KOMMYHUKAMUGHbIE Oelicmeus, 00ecnewusaom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
Oomenune:

BOCMPUHMMATbL 1 POPMYMPOBATb CYXKAEHWS B COOTBETCTBMM C YCIOBUAMU U LieNSMM
06LLeHns; ACHO, TOYHO, PamMOTHO BbIpaXaTb CBOK TOYKY 3pPEHUS B YCTHbIX U
MUCbMEHHbIX TEKCTaX, aBaTb MOACHEHUSA M0 XO4Y pPeLleHns 3a4a4n, KOMMEHTUPOBATb
MONYYEeHHbIN pe3ynbTar;

B X0fe 06CY>KAeHNA 3aaBaTb BONPOCHI MO CYLLEeCTBY 06CYX/AaemMoiil TeMbl, NPO6/IEMbI,
pellaemMoil  3afjayn, BbICKa3blBaTb WAEW, HaueNeHHble Ha MOWUCK  PeLUeHus:;
COMOCTaBMIITb  CBOWM  CY)XKAEHWUS C  CYXKAEHMSIMU  APYrMX  YYaCTHWUKOB  [uManora,
06HapyXXvBaTb pasnnyme N CXOACTBO MO3ULMIA; B KOPPEKTHOM (hopMe hopMyIMpoBaThb
pasHornacusi, CBOM BO3PaXKEHNS;

NpeacTaBNATb pe3y/bTaTbl PeLleHns 3afaumn, IKCNepuMeHTa, UCCNeaoBaHus, NPOeKTa;
CaMOCTOATE/IbHO BbIGMPATb (JOpMaT BbICTYMEHMS C YYETOM 3afay NpeseHTauun u
0COBEHHOCTEN ayaAnTOPUN.

CorpyanunuecTBo:

MOHMMaTb M UCMOMb30BaTh MPEMMYLLECTBA KOMaHAHON W MHAMBMAYaNbHON paboThl
NPy peleHnn y4ebHbIX 3adad; MNpPUHMMATb Lefb COBMECTHON AesATeNbHOCTH,
NNaHWpoBaTb OpraHM3aLMio COBMECTHONM paboTbl, pacnpefenstb BuAabl paboT,
[0roeapmBatbcs, 06CYXAaTb MpoLecc W pesynbTaT paboTbl; 0606WaTh MHEHWS
HECKO/IbKNX NIIOAEN;

y4yacTBOBaTb B rpynnoBbIX gyopmMax paboTbl (06Cy>KAeHMSA, 0OMEH MHEHWIA, «MO3r0Bble
WTYPMbI» W WHbIE); BbINOMHATL CBOK 4acTb paboTbl M KOOPAMHMPOBATbL CBOU
[ECTBUA C APYTUMK YneHaMn KOMaHAbl; OLleHMBATb Ka4ecTBO CBOEr0 BK/1aaa B 06LLMiA
NPOAYKT MO KPUTEPUSAM, CPOPMYNMPOBAHHBLIM YHaCTHUKaMM B3aMOLENCTBUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeusi, 06ecneuugaiom opMuposanue CMvlCi08bix

YCmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.

Camoopranusauus:

COCTaB/IATb N/aH, arOPUTM PELLIEHUS 333K, BbIGMPATb CMOCO6 PELLEHNS C YYETOM
VIMEHOLLIMXCS PECYPCOB 1 COBCTBEHHBIX BO3MOXHOCTEN, apryMeHTPOBaTh M
KOPPEKTMPOBaTb BapMaHTbI PELLIEHNIA C YY4ETOM HOBOV MH(hopMaLUN.

CaMOKOHTPOJIb:

BNafieTb HaBblKaMW MO3HaBaTe/IbHOW petiIeKCM Kak OCO3HaHUA COBepLUaeMbIX
[ENCTBMA N MbICIMTE/bHBIX MPOLLECCOB, WX pe3ynbTaToB; BMafeTb Crnocobamu
CaMOMpPOBEPKM, CAMOKOHTPONS Mpouecca W pe3ynbTata PeLUeHWs MaTeMaTUyecKol
3afauu;



e npeaBuaeTb TPYAHOCTM, KOTOPbIE MOTYT BO3HWKHYTb MPY PELUeHNN 3aaaym, BHOCUTb
KOPPEKTMBbI B A€SATENbHOCTb Ha OCHOBE HOBbIX OOCTOATENLCTB, AaHHbIX, HANAEHHbIX
OLLUMOOK, BbISIBNEHHbIX TPYAHOCTEN;

e OUEHMBaTb COOTBETCTBME pe3ynbTaTa LeIM W YC/OBUAM, OODBACHATb MPUYMHBI
AOCTVXKEHWUS UMM HEeOCTUXKEHUS pPe3yNbTaToB AesTeNbHOCTW, HaxOoAuTb OLLUKOKY,
AaBaTb OLEHKY NP1OBGPETEHHOMY ONbITY.

MNPEJIMETHBIE PE3YJIBTATBI

10 KITACC

OneprpoBaTb NOHATUAMW: TOUKA, NPsSMast, NIOCKOCTb.

MpUMEHSATL aKCUOMbI CTEPEOMETPUMN W CNEACTBUA U3 HUX MPU PeLLeHUN reOMeTPUYECKNX
3afau.

OnepupoBaTb  MOHATUAMU: NapanieNlbHOCTb UM NEPREHAUKYNAPHOCTb  MPAMbIX 1
M10CKOCTEN.

KnaccuhunumposaTh B3aMMHOE pacrnosioXXeHne NpsiMbIX W NI0CKOCTeW B MPOCTPaHCTBe.

OnepupoBaTb MOHATUAMWU: ABYFPaHHbIA  Yron, rpaHnu ABYrpaHHOro yria, pebpo
[BYIPaHHOr0 Yrna; MMHEeHbIA Yron AByrpaHHOro yrna; rpagycHas Mepa AByrpaHHoro yrna.

OneprpoBaTb MOHATUAMWU: MHOTFOrPaHHWUK, BbIMYK/bIA W HEBLINYK/bIA MHOrOrpaHHUK,
3/1EMEHTbI MHOFOrpaHHMKa, NPaBU/bHbIN MHOFOrpaHHUK.

PacnosHaBaTb OCHOBHblE BWAbl MHOrOrpaHHWKOB (MMpamuaa; nNpusMa, NpsMOYrosbHbIN
napannenenuneq, Kyo6).

KnaccugpuumpoBatb  MHOrOrpaHHWKW, BblOMpas OCHOBaHWA 415 KnaccumKaumm
(BbIMYKNble W HEBbINYK/ble MHOFOrPaHHWKK; NpPaBU/ibHbIE MHOrOrPaHHWUKK;, MpsMble W
HaK/IOHHbIe NPU3MbI, Napasnenenunesbl).

OnepupoBaTb NOHATUAMMK: CeKyLLas NIOCKOCTb, CeYeHne MHOrorpaHHUKOB.

OOGBACHATb NPUHLMMNbI NOCTPOEHUS CEYEHWIA, MCMOMb3YS METOL CNefoB.

CTpouTb CeYeHUs MHOrOrpaHHMKOB METOAOM C/ef0B, BbIMOMNHATL (BbIHOCHbLIE) MAOCKME
yepTeXn 13 PUCYHKOB MPOCTbIX 06BLEMHbIX (IUTYp: BUL, CBEPXY, COOKY, CHU3Y.

PewaTb 3afjauM Ha HaxOXAeHMe reoMeTpPUYECKMX BeAMYMH Mo  obpasyam  uaun
anropuTmMam, MNPUMEHsAS W3BECTHblE aHaIMTUYECKMe METOAbl MPU PeLeHMn CTaHAapPTHbIX
MaTeMaTMyecKMx 3afay Ha BbIYWCNEHWE PACCTOAHWUI MeXAy ABYMS TOYKamu, OT TOYKM A0
MPAMONA, OT TOYKU A0 MAIOCKOCTU, MEXAY CKPELLMBAOLLMMICS MPAMbIMU.

PewaTb 3afjauM Ha HaxOXAeHMe TreOMEeTPUYECKUX BeAMYMH no  obpasyam  uau
anropuTmMam, MNPUMEHsAs W3BECTHblE aHaIMTUYECKMe METOAbl MPU PeLeHMn CTaHAapPTHbIX
MaTeMaTUUeCKMX 3afay Ha BblYMCNEHME YITIOB MEXAY CKPELUMBAKOLLMMUCA NPAMbIMUA, MEXAY
MPAMON 1 NNOCKOCTbI, MEXAY NIOCKOCTAMU, ABYrPaHHbIX Yr/OB.

Bbluncnatb 06beMbI 1 NAOLWAAN NOBEPXHOCTEN MHOrOrpaHHUKOB (Npu3ma, nupammna) ¢
NPUMEHEHEM  (JOPMYN; BbIYUCAATb COOTHOLUEHMS  MeXay NaowagsmMmn  noBepXHOCTEN,
06beMamMy NOA0OHBLIX MHOrOrpPaHHNKOB.

OnepupoBaTb MNOHATUAMMW: CUMMETPUA B MNPOCTPAHCTBE, LIEHTP, OCb W M/OCKOCTb
CYMMETPUN; LLEHTP, OCb M MNOCKOCTb CUMMETPUN (PUTYPBI.

3BnekaTb, Npeobpa3oBbiBaTb U MHTEPNPETUPOBATL MH(OPMALMIO O NPOCTPAHCTBEHHBIX
reoMeTpuYecknx urypax, NpeAcTaB/eHHYHO Ha YepTeXax U pUCcyHKax.

MpUMeHATbL  reoMeTpuyeckme (akTbl AN PeleHns  CTepeoMeTpUYecKmx — 3afad,
npeanonaratoLLMX HECKONbKO LUAroB PELUeHWs, eCIM YCOBMA MPUMEHEHNS 3aflaHbl B SBHOI

(hopwme.



MpUMeEHATb NpocTeliluve NporpaMMHble CPeACTBA M 3N1EKTPOHHO-KOMMYHMKALMOHHbIE
CUCTEMbI NPV PELLEHNN CTEPEOMETPUYECKIMX 3a/au.

MpuBOAUTL MpPUMEPbl  MaTEMATMYECKMX 3aKOHOMEPHOCTE B MNpUPOAE W XKW3HW,
pacrno3HaBaTb NPOSIB/IEHNE 3aKOHOB FEOMETPUN B UCKYCCTBE.

MPUMEHATb NONMYyYeHHbIe 3HAHMS Ha MPaKTWKe: aHaM3MPOBaTb peasbHble CUTYyaUUn W
MPUMEHATb  U3YYeHHble MOHATUA B MpoLecce MOWMCKA  PELUeHWs  MaTeMaTU4ecKu
cthopmMynMpoBaHHO MNPO6NEMbl, MOAENMPOBaTb peasibHble CUTYaLMW Ha $3blKe TeoOMEeTpuUM,
ncenefoBaTb MOCTPOEHHbIE MOAENN C WUCMONb30BaHWEM TEOMETPUYECKMX MOHATUAIA U TEOPEM,
annapara anre6pbl; pewwaTb NpakTUYecKMe 3aaum, CBA3aHHbIE C HAXOXKAEHNEM reOMETPUYECKIX
BE/TUUVH.

11 KUIIACC

OnepupoBaTtb MOHATUAMU: UMAMHAPUYECKas MOBEPXHOCTb, obpasytouive
LMIMHAPUYECKOW NOBEPXHOCTY; LIUMHAP; KOHMYECKas NOBEPXHOCTb, 06pasytoLLime KOHUYECKOi
MOBEPXHOCTU, KOHYC; Cpepryeckas noBepXHOCTb.

Pacno3HasaTb Tena BpatleHus (UNnHAP, KOHYC, cdepa 1 wwap).

OO6BACHATL CNOCO6bI MOTYYEHUA TeS BPaLLEHNS.

Knaccugunumposatb B3aUMHOE pacrofioXXeHre cepbl U NA0CKOCTU.

OnepupoBaTb MOHATUAMW: LIAPOBON CErMeHT, OCHOBaHWe CermMeHTa, BbICOTA CErMeHTa;
LLIAPOBOIA C/I0W, OCHOBAHKE LLAPOBOro C/104, BbICOTA LLAPOBOro C/0S; LAPOBOM CEKTOP.

Bbluncnate 06bEMbI U NOWAAN MOBEPXHOCTEN Ten BpalleHus, reoMeTpuyecKux Ten ¢
NMPUMEHEHVEM OPMYII.

OnepupoBaTb MOHATUAMU: MHOFOrPaHHWK, BMWCaHHBIA B Cepy M OMUCaHHbIA OKOJO0
cthepsbl; cthepa, BNMCaHHAsA B MHOrOrpaHHWUK WU TeNo BpaLLeHus.

BblUMCNATb COOTHOLUEHUA MeXAY MIOLWaAsMn MOBEPXHOCTeM U 06bEMaMM MOAO0OHbBIX
Ten.

N306paxaTb M3y4vaeMble (Urypbl OT PYKM W C MPUMEHEHMEM MPOCTLIX YEePTEXHbIX
WNHCTPYMEHTOB.

BbINOMHATL (BbIHOCHbIE) MI0CKUE YePTEXN U3 PUCYHKOB NPOCTbIX 06BEMHBIX (UrYyp: BUL,
CBepXxy, COOKY, CHU3Y; CTPOUTb CEYEHUS TeN BpaLleHus.

3Bnekatb, MHTEPNPETUPOBATL M MPeobpas3oBbiBaTb MHHOPMALMIO O NPOCTPAHCTBEHHbIX
reoMeTpUYecKmX (purypax, NpeLCcTaB/IeHHYH0 Ha YepTeXxxax U pUcyHKax.

OneprpoBaTb NMOHATMEM BEKTOP B NPOCTPaHCTBE.

BbINONHATL [ENCTBUA CNOXEHWUSA BEKTOPOB, BbIYMTAHWUSA BEKTOPOB U YMHOXEHUS BEKTOPA
Ha YMCcno, 06BACHATb, KaKMM CBOCTBaMM OHU 06/1a4atoT.

MpyMeHATL NpaBunno Napansienenvnesa.

OnepvpoBaTb MNOHATUAMW: [eKapTOBbl KOOPAMHATbLI B MPOCTPAHCTBE, BEKTOP, MOAY/b
BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATbl BEKTOPa, Yrosi MeXiay BeKTOpamu, CKalsipHOoe
NMpon3BeeHNe BEKTOPOB, KOJI/IMHEapHbIe N KOMIJIaHapHbIe BEKTOPbI.

HaxoanTb CymMy BEKTOPOB U NPOM3BEAEHME BEKTOPA Ha YMCO0, Yro/l MeXy BEKTOpamu,
CKaNIiPHOE NPOV3BeAEHMe, packnablBaTb BEKTOP NO ABYM HEKOM/IMHEAPHLIM BEKTOPAM.

3afiaBaTtb MI0CKOCTb YpaBHEHVEM B 1eKapTOBOMN CUCTEME KOOPAMHAT.

[MpYMeHATL  TeoMeTpuyeckue (hakTbl A1 PelleHuss  CTepeoMeTpUYecKux — 3afad,
npegnonaratoLlmx HeCKONbKO LIAaroB PELUeHUs, ecin YCNoBUA MpPUMeHeHWs 3afaHbl B SBHOM

hopwme.



PeluaTb NpocTeliLLne reoMeTpMYECKme 3a4a4m Ha NPYMeHeHe BEKTOPHO-KOOPANHATHOTO
MeToza.

PewaTb 3afau/ Ha [OKa3aTe/NbCTBO MAaTEMAaTUYECKMX OTHOLUEHWIA W HaxXoXAeHue
reOMeTPUYECKMX BENMUMH MO 06pasLam MU anroputMam, NpUMeHsst U3BECTHbIE METOAbI Mpu
PELLEHUN CTaHAAPTHbLIX MaTeMaTUYeCKUX 3aau.

MpyUMeHsTb NpocTeiilune NporpaMMHble CPEACTBA U 3M1EKTPOHHO-KOMMYHUKALMOHHbIE
CMCTEMbI NPY PELLEHNN CTEPEOMETPUYECKIX 3azadl.

MpuBOAMTL MPUMEPblI  MaTEMATUYECKMX 3aKOHOMEPHOCTEM B MpUPOLde W XKM3HMU,
pacrno3HaBaTb NPOSIB/IEHNE 3aKOHOB FEOMETPUN B UCKYCCTBE.

MpVUMeHsTb NOJMyYeHHble 3HaHUS Ha NPaKTUKE: aHaNM3MpOBaTb peasibHble CUTyauun W
MPUMEHATb  M3YYeHHble MOHATUS B MPOLECCE  MOMCKA  PEeLleHMst  MaTeMaTU4ecku
cchopMynpoBaHHO NPo6eMbl, MOLENMPOBATb PeasbHble CUTYaUMU Ha s3blke FeOMETPUM,
ncenefoBaTb MOCTPOEHHbIE MOAENN C WUCMONb30BaHWEM TEOMETPUYECKMX MOHATUAIA U TEOPEM,
annaparta anre6pbl; peLlaTb NPaKTUYeCKMe 3a4aun, CBA3aHHbIE C HAXOXAEHNEM FeOMETPUYECKNX
BE/TUUVH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Nen/m  HaumeHoBaHHe pa3/iesioB M TeM NPOrPaMMbI Koutpoabubie IIpakTuyeckue (unppornic)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI

pecypchl

Bubnmnoteka LLOK
! BBeAeHme B CTepeoMeTpuio 10 https://m.edso00.ru/1c209e37

) [MpAMbIe 1 NNOCKOCTW B NPOCTPaHCTBE. 12 1 Bubnnoteka LLOK
MapannenbHOCTb NPSAMBIX U MI0CKOCTEN https://m.edsoo.ru/1c209e37

3 MepneHANKYNAPHOCTb NPSMbIX U MI0CKOCTEN 12 bubnmoreka LIOK
PREHANKYNAD P https://m.edso0.ru/1c209e37

Bubnmnoteka LLOK
4 Yl MeXay npsAmMbIMU 1 NI0CKOCTAMU 10 1 https://m.eds00.ru/1c209e37

Bubnmoteka LLIOK
S MHororparHiki 1 . https://m.edso00.ru/1c209e37

. Bubnmoteka LIOK

1

6 OObEMbI MHOTOTPaHHNKOB d https://m.edso0o.ru/1c209e37

7 [MoBTOpEHME: CeYEHUNSA, PaCCTOAHUA U YI bl 4 1 bubnoreka LIOK
P ' P y https://m.edsoo.ru/1c209e37

OBHIEE KOJIMYECTBO YACOB IO 68 5 0

ITPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnunoteka LIOK
Tena epalLieHns 12 https://m.edso00.ru/1c209e37
N bubnunoteka LLOK
Obveme! e > 1 https://m.edso0.ru/1c209e37
BeKTopbl M KoopAMHaThbI B MPOCTPaHCTBE 10 1 bubnmoteka LIOK
P PA poCTP https://m.edso0.ru/1c209e37
MoBTOpeHMe, 06006LLEeHNE, 7 1 Bubnuoteka LIOK
cucTemaTu3aums 3HaHWiA https://m.edso0.ru/1c209e37
OBLWEE KOJTIMYECTBO YACOB N0 NMPOIrPAMME 34 3 0



https://m.edsoo.ru/1c209e37
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB
Kont DJIeKTPOHHbIE
ouTp Jlara P
Ne 0JIbHBI IIpakTu uugposbie
Tema ypoka H3y4eH
n/m Bcero e yeckue st o0pa3oBaTe/ibHbIE
padot padoThI pecypcbl
bl
OCHOBHbIE NOHATUA CTEPEOMETPUI: TOUKa, NpAMas,
MI0CKOCTb, NPOCTPaHCTBO. NpaBunia n3obpaxeHns Ha 1 Bubnnoteka LLOK
PUCYHKaX: N306paxXeHMst NIOCKOCTeN, NapasinenbHbIX https://m.edsoo.ru/aecc77cd
NpsAMbIX (OTPE3KOB), CepenHbI OTpe3Ka
MoHATMA: NepeceKaroLLMecs NI0CKOCTH, 1 Bubnmoteka LLOK
nepecekaroLLmecs npsamas 1 naocKocTb https://m.edso0.ru/2d8a9c99
lMoHATMA: NepeceKatoLLMecs NIOCKOCTH, 1 Bubnuoteka LLOK
nepecekaroLLmecs npsamas 1 naocKocTb https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOrOrpaHH1KaMm, n3obpaxeHue
MHOTOrpaHHKOB Ha PUCYHKaX, Ha NPOEKLMOHHbIX 1 bubnuoreka LIOK
’ https://m.eds00.ru/a63959d
yepTexax
HauabHble cBefeHus 0 Kybe 1 nupamnge, nx 1 Bubnnoteka LLOK
pasBepTKu 1 Mogenn. CevyeHnss MHOrorpaHHMKOB https://m.edsoo.ru/b30dff38
HauanbHble CBefeHNsA 0 Kybe 1 nupamune, ux 1 Bubnnoteka LLOK
pasBepTKu 1 Mogenn. CevyeHNss MHOrorpaHHMKOB https://m.edsoo.ru/3d8ffd32
MoHATME 06 aKCMOMATUYECKOM NOCTPOEHUN
CTepeoMeTPUN: aKCMOMbI CTEPEOMETPUN U CNefCTBUA 1 bubnuoreka LIOK
P pun: P P A https://m.edsoo.ru/Occ5c4fe
N3 HUX
MoHATME 06 aKCMOMaTUUYECKOM MOCTPOEHUM 1 Bubnmnoteka LLOK



https://m.edsoo.ru/aecc77cd
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CTEPEOMETPUN. aKCUOMbI CTEPEOMETPUN U CNEACTBUA
N3 HUX

https://m.edsoo.ru/239c8ch4

MoHATVE 06 aKCMOMATNUYECKOM NOCTPOEHNM

Bubnmnoteka LLOK

T METPUN: aKCUOMbI CT MeTpun u TBUSA
o CTEPEOMETPNA. aKCUIOMbI CTEPEOMETPI 11 CREAC https://m.eds00.ru/65c6b106
M3 HUX
MoHATME 06 akCMoMaTMHYECKOM MOCTPOEHUN
10 CTEPEOMETPUN: aKCUMOMbI CTEPEOMETPUU N CNEACTBUS Bubnmoteka LIOK
P pvi. P P A https://m.edsoo.ru/258fc245
M3 HUX
B3anMHOe pacrnono)xeHune nNpsiMmbiX B NPOCTPAHCTBE:
11 ne ece|<a+op necs, na annenprble n Cer I/FI)BaPO necs Bubnmoteka LIOK
P W » nap petl = https://m.edso0.ru/1a2520f6
npsvble
MapannensHOCTb NPSIMBLIX U MI0CKOCTEN B
12 NMpPOCTPaHCTBE: NapanfenbHble NPsMble B Bubnmoteka LIOK
POCTP - nap P . https://m.edsoo.ru/93ad36b3
NPOCTPaHCTBE; NapafIeNlbHOCTb TPEX NPAMbIX
13 MapannensHOCTb NPSIMBLIX U MI0CKOCTEN B Bubnnoteka LLOK
npoctpaHcTee: MNapannensHOCTb NPSMOIA U MI0CKOCTH https://m.edsoo.ru/ee1d19b9
14 YT nbl ¢ cOHanpas/ieHHbIMW CTOPOHAMM bubnuoteka LIOK
P P https://m.edsoo.ru/9f4071b9
15 Yron mexay rnpsimbiMu B NPOCTPaAHCTBE bubnuoteka LIOK
Ay TP pocTp https://m.edsoo.ru/fe733862
16 Yron mexay npsimbiMu B NPOCTPAHCTBE Bubnmoteka LIOK
Ay TP pocTp https://m.edsoo.ru/2935a9a0
17 MapannenbHOCTb NIOCKOCTEN: napannenbHble Bubnnoteka LLOK
MA0CKOCTU https://m.edsoo.ru/2e18f255
18 CBolicTBa NapannenbHbIX MI0CKOCTEN Bubnoteka LIOK
P https://m.edsoo.ru/e504d656
19 MpocTeLume NPOCTPaHCTBEHHbIE (DUTypbl Ha Bubnnoteka LLOK

MAOCKOCTU: TeTpasap, Ky6, napannenenunes

https://m.edsoo.ru/4a28dc02
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Bubnmnoteka LLOK

20 MocTpoenue ceueHmit https://m.edsoo.ru/1d434d0f
o Bubnmnoteka LLOK
21 MocTpoenne ceueHmit https://m.edsoo.ru/ec26fe5d
KoHTposnbHas pabota no Teme "Ipsmble 1 NI0CKOCTH B
22 npocTpaHcTBe. NMapannenbHOCTb NPAMbIX U bubnoreia LIOK
POCTP o P P https://m.edso00.ru/9a0a9%e56
MN/I0CKOCTel
23 MeprneHAMKYNAPHOCTb NPSMOI U NIOCKOCTK: Bubnnoteka LLOK
nepneHaAnKynapHble NpsAMbIe B MPOCTPaAHCTBE https://m.edsoo.ru/b19f6a5d
24 [MpaAmble napannensbHble N NeprneHanKynsapHble K Bubnnoteka LLOK
NI0CKOCTU https://m.edsoo.ru/0ac11c95
o5 MpaAmble NapanniencHble N NeprneHANKYNsapHbIe K Bubnnoteka LLOK
NI0CKOCTU https://m.edso0.ru/ba545966
26 Mpu3HaK nepneHAVKYNSPHOCTA NPAMON 1 MI0CKOCTY bubnoreka LIOK
P PREHAKYNAD P https://m.edsoo.ru/f85bfc46
27 Mpu3HakK nepneHAVKYNSPHOCTA NPAMON U NMIOCKOCTY bubnworeia LIOK
P PREHAVKYNAP P https://m.eds00.ru/79165d15
28 Teopema 0 NpsAMON NepneHANKYNSAPHOM NIOCKOCTA bubnmoreka LIOK
P P PREHAVKYNAP https://m.eds00.ru/635¢5087
29 Teopema 0 NpsAMON NepneHANKYNSAPHOM NIOCKOCTA bubnmoreka LIOK
P P PREHAVKYNAP https://m.edsoo.ru/bd3745f8
30 Teopema 0 NpsAMON NepneHANKYNSAPHONM NIOCKOCTU bubnoreka LIOK
P P PREHAVKYNAP https://m.edso0.ru/7d18834b
31 MepneHANKYNAp U HaKNOHHbIE: PacCTOAHME OT TOYUKU Bubnuoteka LLOK
[0 NIOCKOCTK, PacCTOSiHME OT NPAMON A0 NIOCKOCTY https://m.edso0.ru/33c477d3
39 MepneHAMKYNAP N HAKNOHHbIE: PACCTOAHUE OT TOUKM Bubnnoteka LLOK
[0 NJIOCKOCTK, PacCTOsiHME OT NPAMON A0 NIOCKOCTY https://m.edsoo.ru/66fefadd
33 MepneHAMKYNAP N HAKNOHHbIE: PACCTOAHWE OT TOUKM Bubnmnoteka LLOK
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[0 NJI0CKOCTM, pacCTOsHME OT NPSIMOIA 0 NOCKOCTM

https://m.edsoo.ru/asb7b8e3

34 MepneHAMKYNAP N HAKNOHHbIE: PACCTOAHWE OT TOUKM Bubnnoteka LLOK
[0 NIOCKOCTK, PacCTOsiHME OT NPAMON A0 MIOCKOCTY https://m.edsoo.ru/dbee22bc
35 Ynbl B NPOCTPAHCTBE: Yron MeXay NpsiMoii Bubnnoteka LLOK
NJ0CKOCTbIO https://m.edso0.ru/6b61b2b4
36 [ByrpaHHbI yron, NMMHENHbIA yron AByrpaHHOro yrna bubnuoreka LIOK
yre yron, Yron ssyrp y https://m.edsoo.ru/5faOb3ce
37 [BYyrpaHHbIf Yron, NMMHENHbINA Yron ABYrpaHHoro yrna bubnuoreka LIOK
yre yron, Yron ssyrp y https://m.edsoo.ru/c7c777ed
38 MeprneHANKYNAPHOCTb NIOCKOCTER: MPU3HaK Bubnnoteka LLOK
nepneHaNKYNApPHOCTM ABYX NIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 MepneHANKYNAPHOCTb NIOCKOCTEN: MPU3HaK Bubnunoteka LLOK
nepneHAVKYNAPHOCTU ABYX MI0CKOCTeEN https://m.edsoo.ru/ed9e2a8e
40 MepneHANKYNAPHOCTb NIOCKOCTEN: NpU3HaK Bubnnoteka LLOK
nepneHaNKYNAPHOCTM ABYX NIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema 0 TPéX NepneHAnKyapax bubnuoreka LIOK
P P PRERANKYNIAP https://m.edso0.ru/e4972cdc
42 Teopema 0 TPéX NepneHAnKynapax bubnuoreka LIOK
P P PRERANKYNIAP https://m.edso0.ru/52188a7d
43 Teopema 0 TPEX NepreHAnKynsapax bubnuoreka LIOK
P P PRERANKYNIAD https://m.eds00.ru/9f246736
KoHTponbHas paboTa no Temam "“lMeprneHAnMKYNspHOCTb
44 n FIMEIX n I'IJ'IOE):KOCTeVI" n"Yrnbl MeE)K ﬂ Fll\y/IbII\EI)I/I n bubmuoreka LIOK
P " Ay P https://m.edsoo.ru/5b971ef3
NJI0CKOCTAMU
[MoHATME MHOrOrpaHH1Ka, OCHOBHbIE 3/1EMEHThI
45 MHOrOrpaHHVKa, BbINyK/ble U HEBbINYK/Ible bubnuoreka LIOK
P ' y y https://m.eds00.ru/2d24e873
MHOTOrpaHHVKN; pa3BepTKa MHOrorpaHH1Ka
46 lMpnsma: n-yronbHaa Npr3ama; rpaHyu U 0OCHoOBaHUA Bubnmnoteka LLOK
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NpU3MbI; NMpAaMas N HakKfmoHHaA NMPuU3Mbl; 60KO0Bas
NoJiHaA NOBEPXHOCTb NPU3MbI

https://m.edsoo.ru/b4ad63ad

Mapannenenwvne, NPAMOYTro/bHbIA Napanienenvnes u

bubnmnoteka LLOK

47 o
€ro cBoMCTBa https://m.edsoo.ru/8a7be683
Mupamnaa: n-yrosbHas Nnupammaa, rpaHy 1 0OCHOBaHWe
48 n paMl/I Iﬂlbl' 603:(086151 u I'IOI'IEIaﬂ nﬁcl')Be F;(HOCTb Bubnmoteka LIOK
PaM1AL!, . P https://m.edsoo.ru/fblcd0a5
nupaMmuApl; NpaBubHasa U yceyeHHasa nupammia
MpaBunbHbIE MHOTOTPaHHWUKW: MOHATUE NPaBUIbHOMO
49 MHOrorpaHHuKa; npasuibHas npu3Ma 1 npaeuibHas Bubnmoteka LLOK
nupamMnia; npasuibHas TpPeyrosibHaa nupamuaa u https://m.edso00.ru/074c8865
npaBubHbIA TETPasap; Kyo
50 MpeacTasneHne 0 NpaBUsIbHLIX MHOTOrPaHHNKaX: Bubnnoteka LLOK
OKTasap, foAeKasap 1 nkocaszap. https://m.edsoo.ru/a0fdd5bf
CvMMeTpUs B MPOCTPaHCTBE: CUMMETPUSA
51 OTHOCUTE/bHO TOYKW, NPAMOW, MI0CKOCTU. NIEMEHTbI Bubnunoteka LLOK
CMMMETPUKM B NNpamMuaax, napannenennnenax, https://m.edsoo.ru/b9e777d9
NpaBU/IbHbIX MHOIOrpaHHMKax
59 BbluncneHne 3nemMeHTOB MHOIMOrpaHHMKOB: peopa, Bubnmnoteka LLOK
AvaroHanu, yrnbl https://m.edsoo.ru/6cdbecef
Mnowaas 60KOBON NMOBEPXHOCTW 1 NOMHOM
53 nosewf(lﬂocm NpsMON n Io|/|3|v||>| nnao b OCHOBaHUI Bubnmoteka LIOK
P P . P ’ aa N ’ https://m.eds00.ru/37d84157
Teopema 0 60KOBOV NOBEPXHOCTM NPSAMO NPU3MbI
Mno b GOKOBOI MOBEPXHOCTU N MOBEPXHOCTU
54 n aBu;iﬂHOﬁ nupamuabl pTeo emMa 0 nno ; 1 GOKOBOWA Bubnmoteka LIOK
P P A A . P e https://m.eds00.ru/5603e30b
NMOBEPXHOCTUN YCEYEHHOWN Npamuibl
BubnnoTek K
55 KoHTposnbHas pabota no Teme "MHoOrorpaHHuKmn" onmorexa LIO

https://m.edsoo.ru/a95f5c04

56

MoHaTne 06 06beEME
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Bubnmnoteka LLOK

S Obvem nupamae L https://m.edso0.ru/235171b3
. Bubnmnoteka LLOK
58 Obvem nupamae L https://m.edsoo.ru/f47dfefd
. Bubnmnoteka LLOK
59 Obbem nvpammab! 1 https://m.edso0.ru/79¢10312
. bubnmnoteka LLOK
60 Obbem nnpammab! 1 https://m.edsoo.ru/2faadc3f
. Bubnmoteka LLOK
61 Obvem npuss 1 https://m.eds00.ru/79853608
. Bubnmoteka LLOK
62 Obbem npn3ubl 1 https://m.edso0.ru/1e053890
. Bubnmoteka LLOK
63 O6bem npu3uibi L https://m.edsoo.ru/482d3f51
KoHTponbHas paboTa no Teme "O6bEMbI Bubnnoteka LLOK
64 N 1
MHOIOrpaHHMKoOB https://m.edso0.ru/28a6573c
65 MoBTOpEHME, 06006LLEHNE CUCTEMATM3ZALMS 3HAHWIA. 1 Bubnnoteka LLOK
MoCTpOeHME CEYEHWIN B MHOTOrpaHHKKe https://m.edsoo.ru/098bedad
lMoBTOpeHME, 0606LLEeHME cUCTEMATU3ALMSA 3HAHWIA.
66 BbluncneHne pacCTOSHUIA: MeXaAYy ABYMS TOUKaMmu, OT 1 Bubnnoteka LLOK
TOYKM [0 NPSIMOM, OT TOYKM A0 NIOCKOCTU, MEXAY https://m.edsoo.ru/f7792ba9
CKpeLymBatoLLMMmnca NpAMbIMA
67 [MpomeXxyToyHas aTTecTayms 1
gosTopeHme, 0606LI..I,EHI/Ie cucTemaTmsaums 3HaHWU. BuBnMoTeka LIOK
68 bIYNC/IEHME YT /I0B: Memey CKpeLLmBaroLLMMmnCa 1 https://m.eds00.ru/b9146bc0
NPAMbIMUK, MEXAY MPAMOi 1 MNOCKOCTbIO, ABYrPaHHbIX
Y08, YI/10B MEXAY MI0CKOCTAMM
OBHIEE KOJIUMYECTBO YACOB 110 ITPOTPAMME 68
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
Cdpepa v wap: UeHTp, paguyc,

1 nameTp; nNno b NOBEPXHOCTU 1 bubnmoteka LIOK
A P HaA P https://m.edso00.ru/0341bc2b
cthepbl
B3avMHOe pacnonoxeHue cgepbl 1

P ep Bubnnoteka LLOK
2 NI0OCKOCTW; KacaTe/lbHasi MI0CKOCTb 1
https://m.edsoo.ru/bed12a43
K cthepe; nnowaas chepsbl

3 306paxeHue cepsbl, LWwapa Ha 1 Bubnmnoteka LLOK
nnockoctu. CeveHuns Lwapa https://m.edsoo.ru/bc15f7f2
LimnnHapryeckas NoBepXHOCTb,

4 o6pasyroLime UMINHAPUYECKOM 1 Bubnnoteka LLOK
NMOBEPXHOCTU, OCb LIIVHAPUYECKON https://m.edsoo.ru/6054b8c1
NOBEPXHOCTU
LimnmHap: ocHoBaHUA 1 6OKOBas

5 MOBEPXHOCTb, 06pasytoLas 1 ocb; 1 Bubnnoteka LLOK
nnowanb 60KOBOV U MOMHOW https://m.eds00.ru/188f6216
NOBEPXHOCTU
306paxkeHne LmnmMHApa Ha
NAOCKOCTU. Pa3BepTKa LumHapa.

6 CeyeHns UMInH pa (ﬂ}'IU'OCKOC"IE'lIIE)}O 1 bubnuoreka LIOK

4 . AP ’ https://m.eds00.ru/016e25eb
napasinensHon nnm
nepneHAVKYNAPHO 0CU LUINHAPA)
7 KoHWn4yeckast NoBepXHOCTb, 1 Bubaorexa LIOK

https://m.edso0.ru/c94ba09b
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06pasytoLLme KOHNYECKOM
MOBEPXHOCTU, OCb M BEPLUMHA
KOHWYECKOI MOBEPXHOCTY

KoHyc: ocHOBaHWe 1 BEPLLVHA,

8 obpasytoLLias 1 ocb; naowaib bubnuoreka LIOK
pasyloll o TI7oLian https://m.eds00.ru/897dd3h2
GOKOBOW 1 MOJIHOM NOBEPXHOCTU
Y CeUEHHBIN KOHYC: 06pa3ytoLLme 1
9 BbICOTA,; OCHOBaHyvm n tE))OKzBaU: bubmmoreka LIOK
' https://m.eds00.ru/1468bab3
NMOBEPXHOCTb
306paxkeHne KOHyca Ha
N10CKOCTUN. Pa3BépTka KoHyca.
CeyeHust KoHyca (NI0CKOCTbHO, Bubnnoteka LLOK

10 o
napansieslbHoN OCHOBaHWIO, U https://m.edsoo.ru/Obde1be8
NOCKOCTLHO, NPOXOAALLEN Yepes
BEPLUMHY)

11 Kom6uHauus ten BpaLleHns u Bubnnoteka LLOK
MHOIOrpaHHMKoOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuUK, OnMcaHHbIA 0KOJIO0

12 cthepbl; chepa, BNMcaHHas B Bubnnoteka LLOK
MHOTOrpaHHuK Uau B Teno https://m.edso0.ru/0b136158
BpaLLleHuns

13 MoHATME 06 06bEME. OCHOBHbIE Bubnmoteka LIOK
CBOWCTBA 06LEMOB Ter https://m.edso00.ru/26a03fb7

. Bubnmoteka LLIOK

14 BEM LWNINH KOH

Obbem ynmHapa, koryca https://m.eds00.ru/5513d87b
. Bubnmnoteka LLOK

15 O6vem wapa v nnoujaze cpeps https://m.edsoo.ru/d189bde2
16 Mono6HbIe Tena B MPOCTPaHCTBE. bubnmoteka LIOK

https://m.edso0.ru/810cfleb
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CoOTHOLLEHMS MexXay niowagsamm
NMOBEPXHOCTEN, 06bEMaMM
NOA06HBIX Ten

17 KoHTposibHas paboTta no Temam Bubnnoteka LLOK
"Tena BpatleHns" n "O6beMbl TeN" https://m.edsoo.ru/4a33a8ab
18 BeKTop Ha NJ0CKOCTU U B Bubnnoteka LLOK
npocTpaHcTBe https://m.edsoo.ru/5caefclb
19 CnoxeHue 1 BbluMTaHe BEKTOPOB bubnmoteka LIOK
P https://m.edsoo.ru/23f4f089
20 YMHOXeHne BEKTOpa Ha Ync/o bubnmoteka LIOK
P https://m.edsoo.ru/dee379eb
Pa3/io)keHne BeKTOpa Mo Tpem
21 HeKoMIMIaHapHbLIM BeKTOopam bubnmoteka LIOK
P pam. https://m.edsoo.ru/a28fd74e
Mpasunno napannenennnesa
PeLueHne 3afa4, CBA3aHHBIX C
22 n MMEHEHV?GAM npaBu AeACTBUIA C bubnmoteka LIOK
P P A https://m.edso0.ru/5a827900
BeKTOpamu
KoopAnHaTHO-BEKTOPHBIA METO
23 n mpimeHmm reomef I/I'-IECKI/IXA bubnmotexa LIOK
pup P https://m.edsoo.ru/d3alfe30
KENED
MMpAmoyronbHasa cuctema
24 KOOPAMHAT B NPOCTPaHCTBeE. Bubnnoteka LLOK
KoopavHatbl BekTopa. MpocTelilime https://m.edsoo.ru/48db7058
3a/laun B KOOpAmMHaTax
o5 YTon mexay BeKTopamu. Bubnnoteka LLOK
CkanspHoe npou3BefeHne BEKTOPOB https://m.edsoo.ru/725effc4
26 BbluncneHuve yrnos mexay bubnnoteka LLOK

npPAMbIMA N MNTOCKOCTAMN

https://m.edsoo.ru/8efbe78e
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KoHTponbHas paboTa rno teme

Bubnmnoteka LLOK

2 “BEKTODbI 11 KOOPAMHATH B 1 https://m.edso0.ru/77c22fc5
MPOCTPaHCTBe
MoBTOpeHue, 0606LLEHNE 1
cucTemaTmnsaums 3HaHMin. OCHOBHbIE Bubnnoteka LLOK

28 1
(hurypsl, hakTbl, TEOPeMbI Kypca https://m.eds00.ru/1780ba5d
nnaHuMeTpum
MoBTOpeHue, 0606LLEHNE 1

29 cucTemaTmnsaums 3HaHMin. OCHOBHbIE 1 Bubnnoteka LLOK
(hurypbl, hakTbl, TEOPEMbI Kypca https://m.eds00.ru/078cd184
nnaHUMeTpum
MoBTOpEHME, 0606LLEeHNE U

30 cucTemaTmaums 3HaHUA. 3agaun 1 Bubnmnoteka LLOK
NNaHUMETPUN N METOAbBI UX https://m.edsoo.ru/7491efe0
peLLeHns
MoBTOpeHwME, 0606LLEHNE U

31 cucTemaTmsaums 3HaHUA. 3agayun 1 Bubnnoteka LLOK
NNaHUMETPUN N METOAbI UX https://m.edsoo.ru/4dffda97
peLLeHns
MoBTOpEHME, 0606LLEHME 1

39 cuctemaTmsaums 3HaHUin. OCHOBHbIE 1 Bubnnoteka LLOK
(hurypsl, hakTbl, TEOPeMbI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPMUU

Bubnmnoteka LLOK

33 VITOrosas KoHTPO/bHas padora . https://m.edsoo.ru/ec24dfc2

34 MoBTOpEHWE, 0606LLEHNE 1 1 Bubnnoteka LLOK
cucTeMaTm3aLms 3HaHWiA https://m.edsoo.ru/f465d10e

OBLUEE KOTMYECTBO YACOB MO 34

NMPOIrPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTematuka: asirebpa n Hayasa MaTemaTMyecKoro aHanmsa, reometpus. F'eometpus, 10-11
Knaccbl/ AtaHacsH J1.C., bytysos B.®., Kagomues C.b. n ap., AKUMOHepHOe 06LeCcTBO
«30aTenbCTBO «pOCBeLLeHMe

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. OTKpbITaa matemMatmka. CtepeomeTpus. Bepcua 2.6. ABTopbl Kypca — P.IN.Ywakos n C.A.
Benses. Mog pegakumen goueHta MO T, KaHA. pus.-mat. Hayk T.C. MuronkunHoid. 2005r.
000 "®Pu3nkoH".

2. Matematumka. 5-11 knaccebl. MNpaktnkym. 2 ancka. (3A0 «1C»), 2010

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

1. 'HthopmaLoHHO-NOMCKOBas cMcTeMa camoobpa3oBaHus- Pexknm goctyna http://uztest.ru
2. VIHhopmaLMoHHO-NOMCKOBas cucTema 3afgaum — Pexxnm gocTtyna —
http://zadachi.mccme.ru

3. MatemaTvka A5 NocTynaroLwmx B By3bl. — PeXKxum goctyna
http://www/matematika.agava.ru

4. "CeTb TBOPYECKUX yUnTeNen" Www.it-n.ru.

5. NIHTepakTVBHOE 06Yy4YeHVe Ha YpoKax MaTeMaTKu [3NeKTPOHHBIN pecypc].
http://pedsovet.org/component/option.



