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Paboyas nporpamma y4yebHoro kypca «[eomeTpusi» 6asoBoro



ypoBHSA Ana obydawowmxea 10 -11 Knaccos paspaboTaHa Ha
ocHoBe ®epgepanbHOro rocyaapcTBeHHOro obpasoBaTenibHOro ctaHgapTa
cpeaHero obuero obpasoBaHus, ¢ YYETOM COBPEMEHHbIX
MUPOBLIX TpeboBaHNN, nNpeabsBNSAEMbIX K

mMaTemaTuyeckomy obpasoBaHuio, " Tpaguuum POCCUNCKOro
obpasoBaHusa. Peanusaumsi nporpammbl  obecnevnmBaeT  oOBnageHue
KItoYeBbIMU KOMMNEeTEeHUNAMM, COCTaBNSALWMMU OCHOBY ans
camopasBuUTUs n HenpepbIBHOro obpasoBaHus,  LENOCTHOCTb
OOLEKYNbTYPHOrO,  JIMYHOCTHOMO MU No3HaBaTeNbHOrO  Pa3BUTUS
NIMYHOCTM OBYy4YatoLMXCS.

LENN N3YYHEHUA YHEBHOI O KYPCA

BaxHOCTb y4yeBHOro Kypca reoMeTpum Ha YPOBHE CpeaHero
obuwiero obpasoBaHusi obycnoBrieHa - MPaKTUYECKOW  3HAYMMOCTbIO
MeTanpeamMeTHbIX W NpeaMeTHbIX pe3ynbTaTtoB 00yvYeHuss reoMeTpum B
HanpaBNeHUn nUYHOCTHOrO pa3BuTus obyyatowmxcs, OPMUPOBaHUS
YHKUMOHANBbHOM  MaTeMaTMYeCKOW rPaMOTHOCTW, UW3YyYEeHUa  OpYrux
y4yebHbiXx  aucumnnuH. PasButne y  oby4valolmxcs  nNpaBUIbHbBIX
NPEeACTaBNEHNUA O CYLWHOCTU W MNPOUCXOXAEHUM  EOMEeTPUYECKNX
abCTpakumi, COOTHOLIEHUN peanbHOrO W  MAeanbHOro, Xxapakrepe
OTPaXeHUss MaTeMaTU4YeCKOM Haykon  SABNEHUN n npoLeccoB
peanbHOro  Mupa, MeCcTe TreoMeTpunm B CUCTEME Hayk W ponu
MaTeEMaTU4YECKOro MOLENMPOBaHUSA B HAy4YHOM MO3HAHWM U B MNpPaAKTUKE
cnocobcTByeT (QOPMUPOBAHUIO HAYYHOrO MUPOBO33PEHUSA yyalumxcs, a
TaKkKe Ka4yeCcTB MbIWMEHNdA, HeobxoauMbix Ans  agantaumm B
coBpeMeHHOM obLiecTBe.

[eomeTpunsa sBnsieTca OAHMM M3 0as30BbIX NPeaMEeTOB Ha YPOBHE
cpegHero obuiero obpasoBaHusl, Tak kKak obecrneymBaeT BO3MOXHOCTb
N3y4EeHUs KaK OUCUWUMNINH eCTECTBEHHO-Hay4YHOW HanpaBrieHHOCTU, TaK U
ryMaHUTapHOW.

Nornyeckoe MbILLIEHME, dopmupyemoe npwv N3y4YeHnm
o0y4aloWNMNCA MOHATUNHBLIX OCHOB FE€OMETPUM U MOCTPOEHUN LEMOYKU
NOrNYEeCKNX YTBEPXKOEHUA B XOAe pPeLlleHMsl TreoMeTpudeckux 3agav,
yMEeHMe BblABMraTb W onpoBepratb rMNoTe3bl  HEenocpeacTBEHHO
MCNOMb3YyTCA NPU  pelleHnn 3adady  eCTeCTBEHHO-HayyHOro uukna, B
4YaCTHOCTM U3 Kypca hr3nKu.

YMeHe OpUEeHTUPOBATLCS B NPOCTPAHCTBE MUrpaeT CYLLECTBEHHYIO
ponb BO BCex obnacTtax aedAtenbHoOcTM 4YenoBeka. OpueHTauums
YyenoBeka BO BPEMEHWU U MPOCTPAHCTBE — Heobxoaumoe Yycrnosue
ero coumanbHoro 6bITnsA, dopmMa OTpakeHUs OKpyXKatoLlero mupa,



yCroBME YCMELLUHOro MNO3HaHMS M aKTMBHOro NpeobpasoBaHus
aencreutenbHoctn. OnepupoBaHue
NPOCTPaHCTBEHHbLIMU Obpa3zamn 00beaMHAET pasHble
BuObl y4ebHOM W TpyaoBOW AEATENbHOCTH,



AaBndetcda oOAgHUMM N3 I'IpOCbeCCVIOHaJ'IbHO BaXHbIX Ka4yecTB, [MMO3TOMY

akTyanbHa 3afjava cdopmupoBaHus y oby4atolmxcs
NMPOCTPAHCTBEHHOIO  MbIWMEHMUA  Kak pasHOBMAOHOCTM  obpasHoro
MbILUNEHNS  —  CYLIECTBEHHOro  KOMMOHEeHTa B MOAroTOBKE K

NpaKkTU4ecKol AeATeNbHOCTM MO MHOTUM HanpaBneHusaM.
Llenb ocBoeHuss nporpammbl y4yebHoro kypca «leomeTpusi» Ha

6asoBoM  ypoBHe 00yyeHus - obuieobpasoBaTenibHOE 7
0OOLLEKYNbTYPHOE pa3BUTME 0ByYatoLMnXCS yepes
obecneyeHve BO3MOXHOCTU npnobpeTeHns n

MCMONb30BaHNA  CUCTEMaTUYECKUX reoMeTpuYeckmnx 3HaHUN n

AENCTBUN, cheunuUYHbIX  reoMeTpunm, BO3MOXHOCTU
YCNELWHOro npoaosmkeHnss obpasoBaHUs MO crneumanbHOCTAM, He
CBSAI3aHHbLIM C NPUKIIaaHbIM UCNONb30BaAHNEM rEOMETPUMN.

[Mporpamma no reomeTpuun Ha 6asoBoMm YpOBHe
npegHasHayeHa Ansa obyyalowmxcs cpefHen LUKOSbl, HE UCMbITbIBaBLUNX
3HauYUTESbHbIX 3aTPYAHEHUN HA YPOBHE OCHOBHOroO obuiero obpasoBaHus.
Takum obpasom, oby4vawumecs Ha 6a30BOM ypoOBHE [LOSMKHbI OCBOWUTL
obwne maremaTMyeckme yYMEHWUs, CBA3aHHble CO cneumunkon
reoMeTpum u Heobxogumble ANA XU3HW B COBPEMEHHOM 00LlecTBe.
Kpome 3TOro, OHM WUMEKT BO3MOXHOCTb W3y4nTb reomeTpuio 6Hornee
rmyboko, ecnn B [danbHeWWwem  BO3HUKHET HeobXoOMMOCTb B
reoMeTpuUYecKnx 3HaHnAX B NpodpeccrnoHanbHon AeaTenbHOCTU.

[docTmxeHne  uenn  ocBoeHUd  nporpammbl  obecrneymBaeTcs
peLleHneM COOTBETCTBYOLLMX 3agav. [MpropuTeTHBIMU

3agavamu OCBOEHUNA Kypca
«"'eomeTpum» Ha 6a3oBOM ypoBHe B 10—11 Knaccax ABnaTCs:

e (opmunpoBaHue npeacTaBneHUs O reoMeTpun Kak 4YacTu
MUPOBOW KyNbTypbl U1 OCO3HAHNE €€ B3aMMOCBA3N C OKPYXXaoLLNM
MUPOM;

e (opmunpoBaHue npencTaBfieHNA O MHOrorpaHHMKax wu Tenax
BpalleHMUs1 KaKk O BaXHeWwmx MaTeMaTUdecKux MOAEnNsX,
NO3BOMAOWNX  OMUCbIBAaTb U U3ydaTb  pas3Hble  ABJIEHUS
OKpY>KatoLLero Mmpa;

« (JopMUpOBaHME YMEHUs pacno3HaBaTb Ha 4epTexax,
MOAensax W B pearlbHOM MUPE MHOrorpaHHWKU U Tenia BpalleHus;

e OBflajeHne MeTofamMun pelleHust 3agady Ha NOCTPOEeHUs Ha
N306pakeHnaxX NPOCTPaHCTBEHHbLIX Uryp;

« (popmupoBaHue ymMeHNa onepupoBaTb OCHOBHbLIMW MOHATUSAMU O
MHOrorpaHHuKax n Tenax BpaweHuUs 1 UX OCHOBHbIMU CBOUCTBaMMU;

e OBflAageHWe anroputMamm peLleHns OCHOBHbIX TWUMNOB



3agad; hopmmpoBaHue YMEHMS NpoBOANTb
HEeCInOoXHble OoKasaTernbHble pacCyXOeHUs B XOA4e peLUueHus
CTEpPEOMETPUYECKMX  3adad M 3a0a4 C  NpPaKTU4EeCKUM
coepxaHuewm;
pasBUTUE WHTENMeKTyanbHbIX W TBOPYECKUX
cnocobHocTen oby4vatoLmxcs, no3HaBaTeNIbHOMN
aKTMBHOCTU, UCCINEeA0BaTENbCKUX YMEHUIN, KPUTUYHOCTUN MbILLFIEHWS;



e (JopmMupoBaHMEe (PYHKUMOHANBbHOW  PaMOTHOCTH,
perieBaHTHOW reoMeTpun: ymeHue
pacno3HaBaTb nposiBNeHns reoMeTpuyeckmnx

NOHATUA, OOBLEKTOB U 3aKOHOMEPHOCTEM B pearbHbIX
XU3HEHHbIX CUTyaumsax W Npu  U3Yy4eHUU Opyrux  y4ebHbIX
npeamMeToB, MNPOSIBIIEHUS 3aBUCMMOCTEM U 3aKOHOMEPHOCTEN,
dopmynupoBaTtb KX Ha  SA3blke reoMeTpum U cosgaBaTb
reoMeTpuyeckme Moaesnu, NPUMEHATb OCBOEHHbLIN FEOMETPUYECKUIA
annapat Ansa  peweHuss  NPaKTUKO-OPUEHTMPOBAHHbLIX 3adad,
NHTEPNPETUPOBaTb U OLLEHNBATbL NOSyYEeHHbIE pe3ynbTaTbl.

OTnnunTenbHOM OCOBEHHOCTBLID MporpamMmbl SIBMSETCS BKIOYEHME

B KypC CTepeoMeTpumn B Hayane ero n3yyeHna 3agau,

pellaemMbixHa YPOBHE NHTYUTUBHOIO No3HaHu4, 7
onpenenéHHblM 0bpasom opraHnM3oBaHHas paboTta Hag HAMK, 4TO
crnocobCTByIOT pa3BUTUIO Norn4yeckoro n NPOCTPAHCTBEHHOIO
MbILUNIEHNS,  CTUMYNUPYET  NpOTEKaHWe  UHTYUTUBHBLIX  MPOLECCOB,
MOTUBUPYET K AanbHENLLEMY U3YYEHUIO NpeameTa.

[MpepnoyTeHne OoTAaETCA HarnsgHO-KOHCTPYKTUBHOMY MeToay
00yyeHus1, TO eCTb TEOPETUYECKME 3HAHUS UMEIOT B CBOEN OCHOBE
4YyBCTBEHHOCTb NPeAMETHO-NpaKTU4Yeckon peatenbHocTu. Passutne
NPOCTPAHCTBEHHbLIX MNPeACTaBfeHUn Yy ydyalumxcs B Kypce
CTEPEOMETPUM NPOBOAUTCSA 3a CYET peLlleHus 3agady Ha co3gaHue

NPOCTPaAHCTBEHHbLIX 00pa3oB W 3agay  Ha

onepupoBaHne NpPoCcTpaHCTBEHHbIMN obpasamn. Co3gaHue
obpasa npoBOAUTCA C OMOPOWN Ha HArNsAGHOCTb, a onepupoBaHue
obpasom — B YyCNoBMUSAX OTBMEYEHUA OT HArNsiAHOCTU, MbICIIEHHOO
N3MEHEHUSI €ro UCXOAHOro coaepKaHus.

OcHoBHble cogepXaTenbHble nNuUHMKM Kypca «leomeTpun» B 10-11
knaccax: «MHororpaHHuku», «llpsiMble U NMOCKOCTU B MNPOCTPAHCTBE»,
«Tena BpaweHusi», «Bektopbl ©n koopaMHaTbl B MNPOCTPAHCTBEY.
dopmMmpoBaHME NOMMYECKUX YMEHU pacnpepensietcsd He Tonbko Mo
cogepxaTenbHbiIM  JIMHMAM, HO M NO rogam OOy4yeHust Ha YpOBHE
cpeaHero obuiero obpasoBaHus.

CogepxaHne  obpasoBaHuWs,  COOTBETCTBYIOLLEE npeamMeTHbIM
pesynbTaTam OCBOEHUs  paboyenn nporpamMmbl, pacnpeaenéHHbIM

no rogam 00yyeHusi, CTPYKTYpUpoBaHO Takum
obpa3om, 4Tobbl oBrageHue reoMeTpuU4eCKMMHn
MOHATUAMW M HaBblkaMW  OCYLLUECTBMSANOCbL  MOCNEeAoBaTeNIbHO U
nocTynaTenbHO, C COONIAEHUEM MpUHLMMNA MNPEEMCTBEHHOCTWN, YTOObI
HOBble 3HaHWSA BKMAYaNUCb B OOWYK CUCTEMY [EOMETPUYECKUX
npegcTaBneHnn obydarwmnxcs, pacwumpas wn yrnyonas ee, obpasys



NPOYHbIE MHOXECTBEHHbIE CBA3N.
MECTO YYEBHOI'O KYPCA B YHYEBHOM [MNAHE

Ha nayyeHune reomeTtpmmn oTBOAUTCS 2 Yaca B Hegent B 10 knacce u 1
yac B Hegent B 11 Knacce, Bcero 3a Aa roga oby4eHus - 102 y4ebHbIx
yaca.



COOEPXAHUME YHYEBHOIO KYPCA
10 KINACC

MpsiMble 1 NITOCKOCTW B NPOCTPaHCTBE
OcHoOBHble MOHATUA cTepeoMeTpuu. Touka, npsmMas,
MMOCKOCTb, NMPOCTPAHCTBO. MoHsTME 06
aKCMOMAaTMYECKOM TOCTPOEHMU CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN
N CNEeAcCTBUS U3 HUX.

B3anmHoe pacrnonoxeHune NPAMbIX B NPOCTPaHCTBE:
nepecekawowmecd, napannenbHble W CKpewuBalwmeca  npsMble.
[MapannenbHOCTb MPSAMbIX U NNIOCKOCTEN B NPOCTpaHCTBE:

napannenbHble NpsMble B NPOCTPaHCTBE;
napannensHOCTb TPEX NPAMbIX; NapannenbHOCTb MPSAMOA U MIIOCKOCTMW.
Yrnbl ¢ coHanpaBfeHHbIMU  CTOPOHaMu; yron mexagy npsambiMu
B npocTpaHcTBe. [MapannenbHOCTb NNOCKOCTEN: napasnnernbHble
NSIOCKOCTX; CBOWCTBA NMapasnierbHbIX MSI0CKOCTEN. [MpocTenune
NPOCTPaHCTBEHHbIE dourypsl Ha  nfAocKocTu:  TeTpasaap,  Kyb,

napannenenunen; NOCTPOEHUE CEYEHU.

MNepneHanKynsapHOCTb NPSIMOMA M MMOCKOCTU: NepneHanKynsipHble
npsiMble B NpPOCTpaHCTBE, npsiMble napannenbHble "
NepneHauKynspHble K  MNIIOCKOCTM, MpU3HaK  neprneHauKynspHOCTY
NPpsIMOM M NINOCKOCTW, TeopemMa O MNpPsIMOM NeprneHAnKYnsipHoW
NNOCKOCTWU. YrMbl B MPOCTPAHCTBE: Yrof MexXay NpsiMOA W MIOCKOCTbHO;

ABYrpaHHbIN yron, JVHEeWHbIN yron [AByrpaHHoro

yrna. [lepneHauKynap W HakMNOHHblE: paccTosiHMe OT TOYKM [0
MMOCKOCTU, PAcCTOSAHNE OT NPAMOMN Ao MIOCKOCTH, npoeKuns
dourypsl Ha NNOCKOCTb. [MepneHanKynspHOCTb NOCKOCTEN:
Npu3Hak nepneHanKynsapHoOCTH ABYX NriockocTen. Teopema o Tpéx
nepneHaukynsapax.

MHororpaHHuKm

[ToHATWEe MHororpaHHuKa, OCHOBHblE dNeMeHTbl MHOrorpaHHuKa,
BbIMYKISIble N HEBbINYKIbIE MHOrOrpaHHUKN; pa3BépTka MHOrorpaHHuKa.
[Mpn3ma: n-yronibHasi Npu3amMa; rpaHn U OCHOBaHUA NPU3Mbl; Npsmas u
HaKNoHHasa npuambl; 6okoBas M nonHaga MOBEPXHOCTb MPU3MBbI.

[Mapannenenvnes, NPAMOYronbHbIA Napannenenvnes,
n ero ceonuctea. lNupamuaa: n-yronbHaa nupamuga, rpaHn M oCHoBaHWe
nMpamubl; 6OKOBas M NoNHaa NOBEPXHOCTb NMPaMuibl; NpaBuUbHas 1
yCeYyéHHad nupamuga. OJieMeHTbl  Npu3Mbl U nmpammibl.

[MpaBusibHble MHOTOrPaHHUKN: NMOHATME MNPaBUITbHOIO
MHOrorpaHHuKa; npasunbHaa nNpusama v npasunbHas nupamuaa;



npaBuibHas TpeyronbHas nuMpamMuMga W MpaBWibHbIA TeTpasap; Kyo.
MNpenctaBneHMe O NpaBUNbHbIX MHOFOrpaHHUKax: OKTasap, AoAekasap
n nkocasap. CeyeHms NpmamMbl U NIUpaMmasbl.
CuMMeTpus B MPOCTPAHCTBE: CUMMMETPUS OTHOCUTENbHO TOYKM,
NPSAMOM, NITOCKOCTMW. OnemMeHTbl  CMMMETpPUM B
nMpamugax, napannenenunegax, NpaBWbHbIX
MHOrOrpaHHMKax.



BbluncrneHne 9nemMeHToB MHOrorpaHHMKOB: pebpa,
anaroHanu,
yrnbl. [nowagb 6Gokosou
NMOBEPXHOCTU W MOJSIHOM MOBEPXHOCTU MNPSAMOM  MpPU3Mbl, Mnowaab
OCHOBaHW, Teopema O OOKOBOM MOBEPXHOCTM MPAMOMA  MNPU3MBbI.
Mnowaab  OOKOBOM  MOBEPXHOCTM U MOBEPXHOCTU  MPaBUIIbHOM
nupamMmuabl, Teopema O nnowaan ycedéHHon nupamugpl. lNoHatne 06
obbéme. O6BLEM nNupamunabl, NPU3MbI.
[MogobHble Tena B npocTpaHcTBe. COOTHOWEHUA Mexay
nrowaaamMm noBepxHocTen, o6 beEmMamm NogobHbIX Ten.

11 KNNACC

Tena BpalueHus
LinnnHgpuyeckaa noBEpPXHOCTb,  obpasyowmne
LUANHOPUYECKON NOBEPXHOCTH, OoCb
UMNUHOPUYECKOM  NOBEpXHOCTU. UunuHap: ocHoBaHuss wn  6HokoBas
NOBEPXHOCTb, oObpasywwass M OocCb; nnowagb OOKOBOM W  MOSHOM
NOBEPXHOCTN.

KoHnyeckasi noBepxXHOCTb, OOpasylolmne KOHMYECKON MOBEPXHOCTH,
OCb W BepLIMHA KOHUYECKOM MOBEpPXHOCTU. KOHyC: ocHOBaHME 1 BEPLUWHA,
obpasywwaa n ocb; nnowagb OOKOBOM UM MNOMHOW MNOBEPXHOCTW.
YCe4YEHHbIN  KOHyC: obpasylowme W BbICOTa; OCHOBaHMA U 6HokoBas
MOBEPXHOCTb.

Cdepa u wap: ueHTp, paguyc, guvameTp; nnowagb MNOBEPXHOCTU
chepbl. B3anmHoe pacnonoxeHne cdepbl M MNNOCKOCTU; KacaTenbHas
NNOCKOCTb K chepe; nnowaab cgepobl.

N306paxkeHne Ten BpaweHnsa Ha nNiiockoCcTu. PasBepTka umnuHapa u

KOHyca. KombunHaumm Ten BpaLleHus n

MHOrorpaHH1MKoB. MHororpaHHuK,
OnncaHHbIN OKOJI0 cdoepbl; cepa, BAMCAHHAA B MHOrMOrpPaHHUK, WK
Teno BpalleHus.

[MoHaTne 06 o6bEMe. OcHOBHbIE cBOMCTBA 0OBLEMOB Ten. Teopema 06
00bEMe MpPsAMOYrofibHOro napannenenunega W - cneacreBnua U3 Hee.
O6bémM umnuHapa, koHyca. O6bEM Wapa 1 nnowaab cdepbl.

[MopgoGHble Tena B npocTpaHcTBe. COOTHOWEHMSA Mexay
nrowaasamMm noBepxHocTen, o6 beEmMamm NogobHbIX Ten.

CeyeHna uumnuHapa (napannenbHo W MNepneHauKynsapHO  ocwu),
CevYeHus KOHyca (mapanfienbHOe OCHOBaHWID W npoxoasuee 4epes
BEPLUMHY), CeYeHud Lapa.

BekTopbl 1 KoopauHaTbl B NPOCTPaAHCTBE



Bektop Ha nnockoct u B npoctpaHcTBe. CnoxeHue U Bbl4UTaHUE
BEKTOPOB. YMHOXEHNE BEKTOpa Ha 4mncro. PasnoxeHne BeKTopa Mno TPEM
HeKoMMaHapHbIM BEKTOPaM. [MpaBuno napannenenunea.

PeweHne 3apgav, CBSA3aHHbIX c
NMPUMEHEHNEM nMpaBuil OencTBuMrA C  BekTopamu. [psimoyronbHas
cucrtema



koopauHaT B npocTpaHcTBe. KoopauHatbl BekTopa. [lpocTtenwne
3agjaun B koopauHatax. Yron mexay Bektopamu.  CkansipHoe
Npou3BeeHNe BEKTOPOB. BbluMcrieHMe yrnoB Mexay npsaMbIMU U
NNOCKOCTAMM. KoopaMHaTHO-BEKTOPHLIN ~ MeToh  MNpyu  peLleHun
reoMeTpuyeckmx 3agau.



NNAHNWPYEMBIE PE3YIbTATHI
NMYHOCTHbLIE PE3YJIbTATHI

JInyHOCTHbLIE pe3ynbTaTbl OCBOEHUS Mporpammbl  y4ebHoro
npeameTta «MaTtemaTtvka» xapakTepu3ayTcs:

[paxxgaHckoe BOCNUTaHKE:
COOPMMPOBAHHOCTBIO MPaXKgaHCKoON No3uLmMm oby4yatoLerocs Kak

aKTUBHOIO U OTBETCTBEHHOrO yreHa POCCUNCKOro
obuecTBa, npeacTaBlieHneEM O MaTtemMaTn4ecKkux OCHOBax

PYHKUMOHMPOBAHUSA PasfnYHbIX CTPYKTYP, SIBIEHWUW, npouenyp

rpaxgaHckoro obuwectBa (BbIOOPLI, onpocbl W1 np.),

YMEHMEM B3aMMOLENCTBOBATL C cCoOUManbHbIMU MHCTUTYTaMn B
COOTBETCTBUN C  UX PYHKUNAMU N HA3HAYEHMEM.

[MaTprnoTnyeckoe BocnuUTaHue:

C(POPMUPOBAHHOCTBLID  POCCUMUCKOM  FPaXKO4aHCKOW  WMOEHTUYHOCTMH,
yBaXXEHUs K TMpOLSIOMY W  HaCTOSAWEMY POCCUUACKOW MaTemaTuku,
LEHHOCTHbIM OTHOLLUEHWEM K AOCTMXKEHUAM POCCUUCKUX MaTEMaTUKOB WU
POCCUNCKON  MaTeMaTUYEeCKOW  LUKOSbl, K  WCMONb30BAHUK  3TUX
OOCTUMXEHUN B OPYrnX HaykaxX, TEeXHOSOornsax, cgepax 3KOHOMUKMW.

[yX0BHO-HPaABCTBEHHOIrO BOCNUTAHUA:

OCO3HaHUEeM OYXOBHbIX LleHHoCTeNn POCCUINCKOro

Hapoda; CcOPMUPOBAHHOCTBLIO HPaBCTBEHHOIO

CO3HaHUS,,  3TMYECKOro  MoBedeHUs], CBA3aHHOIo C
NPaKTU4YECKUM MNPUMEHEHNEM OOCTUXEHUA Hayku W OesATEeNIbHOCTbIO
YYEHOro; OCO3HAHMEM JIMMHOrO BKMaga B MNOCTPOEHME YCTOMYMBOIO
byayuiero.

OCTeTNYeCKOe BOCMNUTaHME:

3CTETUYECKMM  OTHOLUEeHMEeM K  MUpy,  BKIOYad  9CTETUKY
MaTeMaTUYEeCKNX 3aKOHOMEPHOCTEN, 0OBLEKTOB, 3ajau, peLleHuni,

paccy>xaeHuin; BOCMPUMMYMBOCTbIO K
MaTemMaTMYeCKUM acnekTam pasnnyHbiX BULOB UCKYCCTBaA.

dunsunyeckoe BoCNUTaHUE:

COOPMMPOBAHHOCTbBIO yMeHN4 NPUMEHATb MaTemaTmnyeckmne
3HaHMa B WHTepecax 300poBoro u 6GesonacHoro obpasa Xu3HW,
OTBETCTBEHHOrO0 OTHOLWUEHUA K CBOEMY 300pPOBbLI0 (340POBOE MUTaHMUE,

cGanaHCMpPOBaHHbIN PEXUM 3aHATUN U OTObIXa, perynsipHas
du3nyeckas  aKTMBHOCTb);  hM3nyeckoro
COBEPLUEHCTBOBaHMUS, npu 3aHATUSX CNOPTUBHO-

o3aopoButern bHOW OEeATENIbHOCTLHO.
prp,osoe BOCMUTaHue:



FOTOBHOCTbIO K  TPyAy, OCO3HaHMEM LEHHOCTU  Tpyaoniobus;
MHTEPECOM K pasfnyHbIM cthepam
npodeccrnoHanbHOM NeAaATeNbHOCTU, CBA3AHHbLIM C
MaTemMaTUKOM U €€ NPUMOXKEHUAMKN, YMEHMEM COBeEpLUATb OCO3HAHHbLIV
Bolbop Oyagywen  npodeccmn U peanu3oBbiBaTb  COOCTBEHHbIE
XM3HEHHbIE MNNaHbl;



rOTOBHOCTbIO M CMOCOOHOCTbID K  MaTeMaTudeckomy obpasoBaHuio U
camooOpa3oBaHMIO Ha MNPOTSXKEHUM BCEW  KWU3HWU; TOTOBHOCTbI K
aKTUBHOMY Yy4acCTUIO B PELUEHUM MNpaKTUYEeCKUX 3agad maTemMaTuyecKom
HanpaBfEHHOCTN.

JKONorn4yeckoe BocnmTaHue:

C(POPMUPOBAHHOCTLID  3KOSIOMMYECKOW  KyNnbTypbl,  MOHUMaHUEM
BMIMSAHNSA  coUMarbHO-3KOHOMUYECKNUX  MNPOLIECCOB  Ha  COCTOSIHME
NPUPOAHON U couuanbHOM cpedbl, OCO3HaAHMEM

rnobanbHOro xapakrepa  9KONOMMYeckmnx

npobnem; oOpuveHTaumMenm Ha nNpPUMEHeHMe MaTemMaTU4yecKuXx
3HaHUN Ona  pelweHus 3agad B obnactu  OKpyxawwen  cpeabl,

naHMpoBaHUS MNOCTYMNKOB N OUEHKM NX BO3MOXHbIX
nocnencTBun AN OKpyXKatoLen cpeabl.

LleHHOCTM Hay4YHOro no3HaHus:

COPMUPOBAHHOCTbIO MUPOBO33PEHUS, COOTBETCTBYHOLLETO
COBPEMEHHOMY YPOBHHO pasBUTUS HayKu 7
o6LecTBeHHOM NPaKTUKW, MOHUMaHNEM

MaTeMaTU4eCcKoOM HaykM Kak cdoepbl YenoBeyeckon [OeATenbHOCTH,
9TanoB €€ pasBuUTUs U 3HAYUMOCTW [ONns  pasBUTUS  LUUBUNU3aALUUK;
oBfageHMeM £3blkOM MaTeMaTUKM W MaTeMaTU4YeCKOM KynbTypoWn Kak
CpeaCTBOM MO3HAHUA MUpPa; TOTOBHOCTLIO OCYLLECTBMAATL MPOEKTHYO W
nccrnenoBaTenbCKylo AeATenbHOCTb UHAMBUAOYAIBHO U B rpynne.

METAMNPEOMETHbBIE PE3YJIbTATHI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHWS MporpamMmbl  y4eOHOro

npegmeTa «MaTtemaTuka» XapaKkTepusyoTcs
oBrageHnem yHUBepcanbHbIMU
no3HaBaTeNbHbIMY OEeNCTBUAMMU, yHMBepcanbHbIMU

KOMMYHUKAQTUBHLIMW  OEUCTBUAMK,  YHUBEPCASbHbIMU  PErynaTUBHBIMU
NEeNCTBUAMMW.

1)  YHuBepcanbHble Mno3HaBaTesbHble JEeNCTBUS,
obecneunBaioT  OpMMPOBaHME 0a30BbIxX KOrHUTUBHBIX
npoueccoB  oby4yalwowmxcs  (OCBOEHME METOO0B Nno3HaHus
OKpyXatoLlero MuUpa; NnpUMeHeHne NOrNYecKnx,

nccrnegoBaTenbCKnx onepaumn, ymMeHnn pabortatb ¢ HGOpPMaunen).
basoBble nornyeckne oencTems:

e BbISIBNATbL W  XapaKTepu3oBaTb  CYLLUECTBEHHble  MPU3HaKK
MaTtemMaTU4yecknx OOBbEKTOB, MOHATUM,  OTHOLWIEHUHW  MexXay
NOHATUSIMMU; dopmynupoBaTtb onpeaeneHns

MOHATUW; YyCTaHaBnMBaTb CYLLUECTBEHHbIV



NpuU3HaK  Knaccudurkaumm, OCHOBaHMUs ans
0600LLEeHNsT U CpaBHEHUSs, KpUTepuu NPOBOAMMOrO aHanmsa;
BOCMNpUHUMATbL, (bopMmynupoBaTb U nNpeobpasoBbiBaTb

CYXOEHUS: yTBepauTENbHblE W OoTpuuaTesibHble,

eOWHUYHbIEe, YacTHble U OobLNe; YCIOBHbIE;
. BbISIBNATb mMaTemMaTuyeckme 3aKOHOMEPHOCTWY,
B3aMMOCBSI3M N NpoTMBOpPEYMst B pakTax, AaHHbIX,
HabnOeHUAX W yTBEPXKOAEHUSIX;



npegnaratb KpUTepun ONS  BbISIBIEHNA 3aKOHOMEPHOCTEN W
NnpoTUBOPEYUN;
AenaTtb BblBOAblI C MCMNOSb30BaHMEM 3aKOHOB JIOTUKM,
AEOYKTUBHBIX W UHOYKTUBHBIX YMO3aKMO4YEHNIN, YMO3aKMHOYEHNIN MO
aHanoruu;
NPOBOAUTbL  CaMOCTOATENIbHO [JoKasaTernbCTBa
MaTeMaTUYeCKUX YTBEPXKOEHUA (NpsiMble W OT
NPOTUBHOrO), BbICTpamMBaTb aprymeHTaumioo, NpuBoguMTb MpPUMEpbI
M KOHTPNpUMeEpPbl; 0BOCHOBLIBAaTb COOBCTBEHHbLIE CYXOEHUS U
BbIBOAbl;
BolbupaTb cnoco® peleHus y4dyebHom 3agaum  (CpaBHMBATb
HEeCKONbKO  BapuaHTOB peLueHuns, BblOMpaTb Hanbonee
noaxoasLmmn c Y4ETOM  CaMOCTOATENbHO  BblAENEHHbIX
KpuTepues).

Ba3soBble nccnegosaTtenbckMe 4eNCcTBUSA:

MCMNoJib30BaTb BOMPOCbI KakK nccnenoBaTeibCkum NHCTPYMEHT

NO3HaHWUS; dopmynupoBaTb BOMpPOCHI, dukcupyowme

npoTMBopeyne, npobnemy, ycTaHaBnMBaTb MCKoMoe
n AaHHoe, dopmupoBatb
rmnoTtesy, aprymMeHTupoBaTb CBOK  MO3ULMIO,

MHEHUE;

NpoBOAMUTL  CaMOCTOSTESIbHO  CMiaHMPOBAHHbLIN
SKCNEepUMEHT,  uccnegoBaHue no
YCTaHOBIIEHUIO ocobeHHocTen

MaTeMaTUYeCcKoro obbekTa, SBMEHUs, npouecca, BbIABNEHUIO
3aBUCMMOCTEN Mexay obObekTaMu, SABNEeHUsIMU,

npoueccamu;

camocToaTenbHo dopmynupoBaTtb 0600WEeHNss W BbIBOAbI MO
pesynbTatam  NpOBEOEHHOrO HabnogeHus, nccnegoBaHus,
OLEeHMBaTb AOCTOBEPHOCTb MOSyYEHHbIX Pe3ynbTaTtoB, BbIBOAOB U
ob6obLweHun;

NPOrHO3MpoBaTb BO3MOXHOE pa3BUTME Mpouecca, a TaKke
BblABMraTb NPeAnofoXeHUs O ero pasBuUTUM B HOBbIX YCIIOBUSIX.

PaboTta ¢ nHgpopmaunen:

BbISABNATb AedUUUTBI MHpOpMaL MK, AaHHbIX, HEOOXOAUMbBIX ANS
OTBETa Ha BOMpOC M ANS pelleHus 3aaayu;
BblOMpaTb WHMOPMALMIO W3  UCTOMHUKOB  PasfiMYHbIX

TUMNOB,  aHanuaupoBaTb, CUCTEMaTU3MpoBaTb MU
NUHTEepnpeTMpoBaTb WHGOpPMaLUIO pPasnuyHbIX BMAOB U  dopMm
npeacTaBneHns;



e CTPYKTYpupOBaTb MH(OpMaUMIO, NPEeACTaBNATb €€ B pas3nnyHbIX
dopmax, unncTpmpoBaTh rpadnyecky;
e OUEHMBATb HAOEXHOCTb MHOPMaUMM MO
CaMOCTOSTENbHO CHOPMYITMPOBAHHBLIM KPUTEPUSM.
2) YHuBepcanbHble KOMMYyHUKATUBHblIE  OENCTBUS,
obecneunBaloT chOPMMPOBAHHOCTL COLMArbHbIX HABLIKOB

oby4arowmxcs.

ObweHne:



e BOCMpPUMHMMATbL U (OPMYNMPOBATb CYXKOEHMS B COOTBETCTBUM C
YCMOBUAMM N LENAMU OOLLIEHUS; SICHO, TOYHO, IPAaMOTHO BblpaXaTb
CBOK TOYKY 3pEHUS B YCTHbIX U MUCbMEHHbIX TeKcTax, AaBaTb
MOSICHEHMS MO Xo4y PpeweHus 3agadn, KOMMEHTUPOBATb
MONyYeHHbIN pes3ynbTar;

« B Xxoge obcyxoeHuss 3agaBaTb  BOMPOCbI MO CyLIECTBY
obcyxgaemon Tembl, Npobrembl, pellaeMor 3agayun, BbiCKasbiBaTb
naen, HauemneHHble Ha MOUCK PeLLEHNS; conocTaBnATb cBOM
CYXAEHUA  C  CYXOEHuAMM  ApYrMx YyYyacTHUKOB Auarnora,
obHapyxuBaTb pasnMyMe UM CXOACTBO MNO3ULMKA; B KOPPEKTHOWM
dopme popmynupoBaTb pasHOrnacusi, CBOn BO3paKeHus;

e MNpeacTaBnATb pes3ynbTaTbl peweHus  3agayn,

3KCnepumeHTa, uccrnenoBaHus, NpoekTa;
CaMOCTOSATENTbHO BblOMpaTb opmaT BbLICTYNNEHUS C
Y4ETOM 3a4au npeseHTauum n ocobeHHOCTEN ayanTopumn.

CoTpygHn4ecTBO:

e MOHMMATb W  WCMOMb30BaTb MpeuMmyllecTBa KOMaHOHOW U
nHauBuayanbHoNW paboTbl nMpuM  peleHMM  yy4ebHbIX  3ajav;
NPUHMMaTbL LeSflb COBMECTHOW  LeATEeNbHOCTW,  NfnaHMpoBaTb
opraHu3aumio  coBmecTHoW paboTbl, pacrnpefensTs Buabl pabor,
poroBapmBaTtbCcs, 0OcyxaaTb npouecc W pesynbrtar paboThbl;
0606LaTb MHEHUS HECKONbKMUX NOAEN;

e yyacTBOBaTb B rpynnoBbix hopmax paboTbl (06cyxaeHus, obmeH
MHEHWN, «MO3roBble LWTYPMbl» W WHbIE); BbIMNOMNHATL CBOK
yacTb paboTbl W KOOpPOMHMPOBATb  CBOM  OENCTBUS  C
APYrMMU  4neHaMn  KOMaHAbl; OuUeHMBaTb KayeCTBO CBOEro
BKnaga B OOWWMM NpoayKT MO KpuTepusiM, cpopmMysiMpoBaHHbIM
y4yaCTHUKaMun B3anMOAEeNCTBUS.

3) YHuBepcarnbHble perynaTuBHbIE AEencTBug,

obecneymBaloT GOPMUPOBAHNE CMbICITOBbIX YCTAaHOBOK U
XM3HEHHbIX HaBbIKOB FINYHOCTH.

CamoopraHnsauus:

e COCTaBNATb MMaH, anropuTMm peleHns 3agayu, Bblbnpats cnocod
peLLUEHNs C YYETOM NMEIOLLMXCS PECYPCOB Y COBCTBEHHbLIX
BO3MOXHOCTEN, apryMeHTUpOBaTb U KOPPEKTUPOBATbL BapuaHThI
peLleHnn C Y4ETOM HOBOW MHGOPMaLIUN.

CaMOKOHTPONb:

e BNageTb HaBblkaMW MO3HaBaATENbHOW pedriekCun Kak

OCO3HaHWS COBeplUaeMblX AENCTBUMN U  MbICIIUTENbHbIX
NpoLLeccoB, UX pe3ynbTaToB; BNageTb cnocobamu



CaMOnpPOBEPKY, CaMOKOHTPONS npouecca W pesynbTaTa
pelleHns MaTemaTU4eckon 3aaaudu;

npeaBuaeTb  TPYOHOCTM, KOTOpblE  MOFYT  BO3HUKHYTb  MpW
pelleHnn 3agayun, BHOCUTb KOPPEKTUBbI B [OEATENbHOCTb Ha
OCHOBE HOBbIX OBGCTOATENbCTB, [OaHHbIX, HaAWOEHHbIX OLUMOOK,
BbISIBNEHHbIX TPYAHOCTEN;



e OuUeHMBaTb COOTBETCTBME pesynbTara uenm wun  YCroBUAM,
O0BACHATE  MPUYMHDI OOCTUXEHNSA nnu HeJOCTUXKEHUS
pe3ynbTaTtoB OesTeNbHOCTM, Haxo4uTb OWMOKY, OaBaTb OLEHKY
NPUOBPETEHHOMY ONbITY.

NMPEAOMETHbBIE PE3YIIbTATbI
10 KNACC

OnepupoBaTb NOHATUAMMW: TOYKA, NPSAMas, NIOCKOCTb.

MNpUMEHATbL aKCUMOMbI CTEPEOMETPUN U CRNEACTBUA U3 HUX MpU
peLLleHnn reoMeTpruYeckux 3agau.

OnepupoBaTb NOHATUAMU: NAPanNenbHOCTL U NEPNEHANKYNAPHOCTb
NPSIMbIX N NAIOCKOCTEN.

KnaccudpumumpoBatb B3aMMHOE pacrofiokeHne npsiMbiX U
NNOCKOCTEN B NPOCTPaHCTBE.

OnepupoBaTb MNOHATUAMMW: ABYrPaHHbIA Yromn, rpaHu [OBYrpaHHOro
yrna, pebpo [AByrpaHHOro yrna; SfWHEWHbIM Yron ABYrpaHHOro Yyrna;
rpagycHasi Mepa ABYrpaHHOro yrna.

OnepupoBaTb MOHATUAMW: MHOFOFPAHHWUK, BbINYKMbIA U
HEBbIMYKbIN MHOrOrpaHHWK, 3f1eMeHTbl MHOrOrpaHHuKa, npaBubHbIN
MHOrOrpaHHuK.

PacnosHaBaTb OCHOBHble BWObl MHOrOrpaHHMKOB (MMpaMunaa;
npu3Ma, NpsIMOYrosibHbIN Napannenenunes, kyo).

KnaccudpuumpoBaTb MHOrorpaHHuKM,  Bblbupass OCHOBaHMS

ans Knaccudukaumm (BbINYKIIblE 7
HEBbIMNYKMNble MHOrOrpaHHUKuY; npaBuribHbIE
MHOrOrpaHHUKK; NPAMbIE U HAKIMOHHbIE NPU3MbIl, Napannenenunebl).

OnepupoBaTb NOHATUSMW: CeKyLLasi MOCKOCTb, CeYeHNe

MHOrorpaHHMKOB. OBBbACHATL MNPUHLMMBLI NOCTPOEHNS CEYEHUN,

ncnonb3ys metog cnefos. CTpoUTb  CeYEeHMS MHOrorpaHHMKOB

MeToaOM Cneaos, BbINOSTHATb
(BbIHOCHbIE) MIIOCKME YEPTEXU U3 PUCYHKOB MPOCTbIX OOBLEMHLIX Uryp:
BMA CBEpXY, COOKY, CHW3Y.

PewaTtb 3agayM Ha HaxoXOeHMe T[eOMEeTPUYECKMX BENMMYUH MO
obpasuam unu anroputMam, nMNPUMEHHAS  MU3BECTHble  aHanuTudeckue
MeToAbl MpUM  peleHMn CTaH4apTHbIX MaTemaTudeckux 3agad  Ha
BblYMCIIEHNE PACCTOSAHUN MEXAy ABYMSI TOMKaMK, OT  TOYKM Ao

npsiMon, OT TOYKMU A0 NNOCKOCTWN, MexXay
CKpeLMBaroLWMMNCS NPSMbIMA.
PelwaTtb 3agauv Ha HaxoxgeHne reoMeTpudeckux BeNIMYNH rno



obpasuam nnu

anropuytMamMm npuMmeHAada Wn3BeCTHble aHalnTun4eckme npn peweHnn
, MeTodbl MaTeMaTU4YEeCKNX 3adady Ha yrrnos
CTaHOapTHbI BblHUCIrieHune mMexany
X

cKpewnBaowmMncAa npamMmboiMn, Mexay I'IpFIMOVI N MJOCKOCTbH, MeXAay
MOCKOCTAMMU, OBYIrpaHHbIX YIrI1OB.



Bbluncnate 06bEMBLI M nnowagn MNOBEPXHOCTEM MHOrorpaHHMKOB
(npuama, nupamuaa) c NPUMEHEeHneMm
dopmyn; BbIYMCIIATb COOTHOLLEHUS
Mexgy nrowagsaMmu noBepxHocTen, obbeéMamnm NoL0OHbIX
MHOIOrpaHHMKOB.

OnepupoBaTb MNOHATUAMU: CUMMETPUS B MPOCTPAHCTBE; LEHTP,
OCb U1 MNIOCKOCTb CUMMETPUN; LEHTP, OCb N NNOCKOCTb CUMMETPUN
dourypebl.

N3BnekaTb, npeobpasoBbiBaTbW WHTEPNPETUPOBATbL NHOPMALMIO O
MPOCTPAHCTBEHHbLIX reoMeTpuvecknx durypax, npeacTaBfieHHY0 Ha
yepTexax U pUCyHKax.

[MpymMeHaTb reomeTpuveckme dakThl and peLleHna
CTepeoMeTpuYecknx 3agad, npeanonaratolmnx HECKOSbKO LLAaroB peLUeHus,
€CI1 YCroBuS NpUMEHEHNA 3afaHbl B ABHOW hopMme.

[MpyMeHATb npocTenme nporpaMMHble CpeacTsBa U

9NEKTPOHHO-KOMMYHUKALNOHHbIE CUCTEMbI MPU peLleHnn
cTepeoMeTpuyecKnx 3agau.

[MpuBOANTL NpUMEpbl MaTtemMaTU4ecKMX 3aKOHOMEPHOCTEN B
NPUPOLE W XM3HW, pacno3HaBaTb NPOSABIIEHNE 3aKOHOB reoMeTpun B
NCKYCCTBE.

[MpMEHATb NOny4YeHHble 3HaHUA Ha NpakTUKe: aHanMampoBaTtb
pearnbHble CUTyauum W MNPUMEHATb MU3YYEHHble TMOHATUS B rpouecce
noucka pelleHus MaTteMaTmyeckn  cpopMyrMpoBaHHOM

npobnemsl, MoaenupoBaThb

pearibHble  CuUTyauuu Ha A3bIKe

reomeTpuu, uccnegoBatb MOCTPOEHHble  Mogenm ¢
NCNOSIb30BaHNEM reOMeTPUYECKUX MOHATUI U TeopeMm, annapaTa anredpbl;
pewartb  npakTu4yeckne  3afayun, CBSA3@HHble C  HaxOXAeHWem
reoMeTpUYecKnX BENNYUH.

11 KINTACC
OnepupoBaTb MOHATUAMMN: LUNUHapUYeckas MOBEPXHOCTb,
obpasyoLime LMnMHapUYeckon NMOBEPXHOCTY; LMNUHAP;

KOHN4ecKkas NOBEPXHOCTb, obpasytoLine
KOHMYECKOM NOBEPXHOCTU, KOHYC; chepunyeckasl NOBEPXHOCTb.
PacnosHaBaTtb Tena BpalleHus (UnnHAp, KOHYC, cdepa u
wap). O6bACHATL cNocodbl NONYyYeHUs Ten BpaLeHus.
KnaccudgumuymposaTtb B3anMHOe pacnosioxeHue cepsbl U
MNOCKOCTM.
OnepupoBaTb MOHATUSMU: LLAPOBOM CErMEHT, OCHOBAHME CErMeHTa,



BbICOTa CErMeHTa; LapoBOW CNOW, OCHOBAHWE LUAPOBOro CIlosi, BbiCOTa
LLIApPOBOro Criosi; LWapoBOW CEKTOP.
Bblumcnate 06bEMbI M nnowagn noBepxHOCTeEW Ten
BpaLleHNs, reOMeTPUYECKUX TES C MPUMEHEHNEM
doopmyrn.

OnepupoBaTb NOHATUSIMU: MHOFOrPaHHUK, BMWCaHHbIN B cdepy U
onucaHHbIN OKOoMo cdpepbl; cdepa, BNMCaHHaAs B MHOFOFPaHHUK WA
Teno BpalleHus.

Bbluncnate COOTHOLWEHUS Mexay nnowagsaMy noBEePXHOCTEN U
obbEmMamm nogobHbIX Ten.



N3obpaxaTb udyvyaemble Gurypbl OT PyKM M C NPUMEHEHMEM
NPOCTbIX YEPTEXHBLIX NHCTPYMEHTOB.

BbINOMHATE (BLIHOCHbLIE) MNNOCKNE YePTEXN U3 PUCYHKOB NPOCTbIX
00BbEMHbLIX douryp: BUg csepxy, cboky, CHU3Y; CTPOUTb CEYEHUs Ten
BpaLLeHus.

N3BnekaTb, MHTepnpeTnpoBaTb MNpeobpasoBbiBaTb UHPOPMALMIO O
NPOCTPAHCTBEHHbLIX FEeOMeTpUYecKnX durypax, npencrtaBneHHy0 Ha
yepTexax U pUCyHKax.

OnepupoBaTb NOHATUEM BEKTOP B NPOCTPAHCTBE.

BbINONHATL OENCTBUA CNOXEHUS BEKTOPOB, BblYMTaHNA
BEKTOPOB W YMHOXEHMWSI BEKTOPA Ha YMCO, OO BACHSATb, KaKuMu
cBOMCTBaMu OHKU obnagatoT.

[MpMeHATb NpaBuno napannenenuneaa.

OnepupoBaTb NOHATUMAMU: OeKapTOBbl KOOpAMHATbl B MPOCTPaHCTBE,
BEKTOP, MOAYrMb BEKTOpa, pPaBEHCTBO BEKTOPOB, KOOPAWHATbl BEKTOPa,
yron MeXay BEeKTopamu, CcKandpHoe npou3BedeHne  BEKTOpPOB,
KONfMHeapHble U KOMMNSiaHapHbIE BEKTOPbI.

HaxoouTb cymMy BEKTOPOB U Mpou3BeLeHMe BeKTopa Ha YUCno, yron
MeXay BeKTopamu, cKkanapHoe npounsseneHune, packnagbiBatb

BEKTOP no ABYM HEeKOoJSINMMHeapHbIM
BEKTOpamMm.

3agaBatb NIIOCKOCTb YpaBHEHMEM B JeKapTOBOW cUCTEME KOOpAMUHAT.

[MpMeHATb reomeTpuyeckne akTbl OfS  peLleHus

CTepeoMeTPUYECKnx
3ajad, npegnosiararoLmx HECKOSbKO LLaroB peLleHns, ecrnm ycroBus
NPUMeHEHUs 3agaHbl B SBHOM dhopme.

PewaTb npocrenwmne reomeTpmyeckme 3sagadm Ha npuMeHeHue
BEKTOPHO-KOOPANHATHOrO MeToaa.

Pewatb 3agauu Ha AoKas3aTenbCTBO MaTemMaTn4eCcKnx
OTHOLLUEHUN U1 HAXOXOEHWEe reoMeTpuyecKnx BenuuuH no obpasuam mnu
anroputTMam, NPUMEHSS U3BECTHble MeToAbl MpPU pellueHUn CTaHOapTHbIX
MaTtemaTuyecKknx 3agau.

[MpuMeHATb npocTenwne nporpamMMmHble cpeactsa W

SNEKTPOHHO-KOMMYHUKALNOHHbIE CUCTEMbI MPU peLleHnn
cCTepeoMeTpuyecKux 3agau.

[MpuBOANTL NpUMeEpbl MaTeMaTU4YeCKMX 3aKOHOMEPHOCTEN B
NPUPOLE W XU3HW, pacno3HaBaTb NPOABIIEHNE 3aKOHOB reoOMeTpun B
NCKyCCTBe.

[MpyMeHATb nony4vyeHHble 3HaHUA Ha NpakTUKe: aHanuampoBaTtb
pearbHble CUTyauum W MPUMEHATb MU3YYEHHble TMOHATUS B rpouecce
noucka peLlueHns matematnyeckm  cpopmyrnmnmpoBaHHOM



npobnemsl, MoZenMpoBaTtb

peanbHble  cuTyaumm Ha A3blKe

reoMeTpuu, uccrefoBaTb MOCTPOEHHbIE  MogenuM C
MCNONb30BaHNEM reOMETPUYECKUX MOHATUI U TeopeMm, annapaTa anredpbi;
pewaTb  MpakTuyeckue  3ajayvv, CBA3a@HHble C  HaXOXAEHWEM
FeOMETPUYECKMNX BESTUYNH.



TEMATUYECKOE MIAHNPOBAHWE

10 KINACC
KonuyectBo yacos
Ne n/n HanmeHoBaHWe pasgenos v Tem Nporpammbl 5 KoHTpornbHble MpakTnyeckne
cero
paboTbl paboThbl
1 BeepneHue B ctepeomeTpuio 10 1

MpsAMble 1 NOCKOCTU B
npocTpaHcTBe. [MapannenbHocTb

3 MepneHanKynApHOCTb NPAMbIX U NIIOCKOCTEN 12 2
4 Yrnbl Mexay NpSMbIMU 1 NNOCKOCTAMMN 10 1 1,5
5 MHororpaHHukm 11 1 1,5
6 O6BbEMbI MHOrOrPaHHUKOB 9 1 1
7 MoBTOpEHME: CEYEHUS, PACCTOSHUS U YTIbl 4 1

OBLEE KONMWYECTBO YACOB MO NPOIrPAMME 68 5 10




11 KINNACC

KonunyecTtBo Yacos OneKTPOoHHbIe
HavnmeHoBaHve pa3genos n ngppoBble
Ne n/n pash KoHTponbeHble | [MpakTnyeckue (uncp )
TeMm nporpaMmsl Bcero o6pa3soBaTenbHbl
paboTbl paboThbl
€ pecypchbl
Tena Bpawenus 12
O6bEéMbI TEN 5 1
BekTopbl 1 KOOpAMHaTLI B NPOCTPAHCTBE 10 1
[MoBTOpEHME,
7 1
0006LeHune,
OBLUEE KOJINYECTBO YACOB MO NMPOIrPAMME 34 3 0







MOYPOYHOE NMNAHNPOBAHUE

10 KINACC
Ne Konunuectso 4acos [aTa OneKTPOHHbIE LMdpPOBbIE
- Tewma ypoka KoHTponbHble | [paktuyeckue obpasoBaTenbHble
n/n Bcero N3yyeHus
paboThbl paboThbl pecypchl
OCHOBHble NOHATUA 07'09 https://www.yaklass.ru/p/geometria/10-
. klass/parallelnost-v-prostranstve-10435,
CTepeOMeTpMM' Tqua’ I'IpﬂMaﬂ, opredelenie-i-svoistva- parallelnosti-
NJTOCKOCTb, MPOCTPAHCTBO. priamykh-priamoi-i- ploskosti-9253/re-
npaana M306pa>KeHV|;| Ha 1 0,25 15895537-90b0-4f1f- b6bd-4ed1e3c5b600
PUCYHKax: M300paxeHuns
|'|J'|OCKOCT6|7|, napannenbHbIX
NpsIMbIX (OTPE3KOB), cepeauHbl
npaana M306pa>KeHVI$| Ha 0809 https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-10435,
pucyHKax: M306pa>KeHM;| opredelenie-i-svoistva- parallelnosti-
I'IJ'IOCKOCTGIZ, napannesnbHbIX 1 0,25 priamykh-priamoi-i- ploskosti-9253/re-
I'IpﬂMbIX (OTpe3KOB), 15895537-90b0-4f1f- b6bd-4ed1e3c5b600
cepeanHbl OoTpe3Kka
1409 https://www.yaklass.ru/p/geometria/10-
|'|OHF|TV|$|: klass/parallelnost-v-prostranstve-10435,
opredelenie-i-svoistva- parallelnosti-
nepecekatowmnecs 1 05 priamykh-priamoi-i- ploskosti-9253/re-
MNOCKOCTH, 15895537-90b0-4f1f- b6bd-4ed1e3c5b600
nenecekamliiiecd nnamad
3HaKoMCTBO C 15.09
MHOrorpaHHuKamu, 1
M306pa>KeHme MHOrorpaHHuUKoOB
Ha pUCyHKax, Ha NPOEKUNOHHbIX
HavanbHble cBefeHus o kybe n 1 21.05
nmpamuae, nx pa3BépTKVI n




CeueHus MHOrorpaHHmMKoB

HavanbHble cBedeHnda o Ky6e n

nupamuae, ux pasBepTkM u
mogenu. CeyeHus

0,5

22.05

MoHsaTMe 06
aKkcMomMaTU4eckom

NOCTPOEHUN CTEPEOMETPUN:

aKCUOMbI CTepeomMeTpun n

28.09

MoHsaTMe 06
aKcroMaTU4eckoM

NOCTPOEHUN CTEPEOMETPUN:

aKCUOMbI CTepeomMeTpun n

29.09

MoHaTne 06
akcMomMaTU4eckom

NOCTPOEHUN CTEPEOMETPUN:

aKCUOMbI CTepeomMeTpun n

0,25

05.10

10

MoHaTne 06
akcnomaTnyeckom

NOCTPOEHUN CTEPEOMETPUN:

aKCMOMbl CTEPEOMETPUN 1

0,25

06.10

11

B3avmHoe pacnonoxeHne
npsiIMbIX B NPOCTPaHCTBE:
nepecekatoLimecs,
napannenbHble U
ckpeLymBatoLimecs npsiMble

19.10

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-10435,
opredelenie-i-svoistva-
skreshchivaiushchikhsia-priamykh-ugol-
mezhdu-priam -11302/re-a224bc37-
6cce-4611-b28c-1d8214149f6f
https://uchitel.pro/%D0%B3%D0%B5%
DO%BE%D0%BC%D0%B5%D1%82%
D1%80%D0%B8%D1%8F-10-
%D0%BA%D0%BB%D0%B0%D1%81
%D1%81-%D0%BA%DO0%BE%D0%BD
%D1%82 %$D1%80%D0%BE%D0%BB
%D1%8C %D0%BD%D0%B0%D1%8F-
%E2%84%96-1/




MapannenbHOCTb NPSAMbIX U
NNOCKOCTElN B NPOCTPAHCTBE:

20.10

12 napannernbHble NpsiMbie B 0,25
NPOCTPaHCTBE;
napannenbHOCTb TPEX
MapannenbHOCTb NPSIMbIX 26.10
1 NOCKOCTEN B

13 0,25
NpOCTPaHCTBE:
MapannenbHOCTb NpsMon

1 Yrnbl ¢ 27.10
COHanpaBJieHHbIMU

Is Yron mexay npsambsiMu 025 02.11
B NPOCTpPaHCTBe ’

16 Yron mexay npsiMbimu 0.25 03.11
B NPOCTPaHCTBE ’

09.11 https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
10435/opredelenie-priznak-i-svoistva-
parallelnosti-ploskostei-11034/re-
311fc650-3961-4289-922¢-
59675079590#:~:text=%D0%IF%D1%
80%D0%B8%D0%B7%D0%BD %D0%
BO%D0%BA%20%D0%BF%D0%B0%
D1%80%D0%B0O%DO%BB%D0%BB%
DO%B5%D0%BB%D1%8C%D0%BD%

ﬂapal‘ll‘le]‘leOCTb DO%BE%D1%81%D1%82%D0%B8%2
17 . 0%DO%BF%DO%BB%D0%BE%D1%8
nrockocTeun: 1%D0%BA%DO%BE%D1%81%D1%8

napannesnbHble NITOCKOCTU

2%D0%B5%D0%B9.,%D0%BF%D0%
BB%DO%BE%D1%81%D0%BA%D0%
BE%D1%81%D1%82%D0%B8%2C%2
0%D1%82%D0%BE%20%D1%8D%D1
%82%D0%B8%20%D0%BF%D0%BB
%D0%BE%D1%81%D0%BA%D0O%BE
%D1%81%D1%82%D0%B8%20%D0%
BF%D0%B0%D1%80%D0%B0%D0%
BB%D0%BB%D0%B5%D0%BB%D1
%8C%D0%BD%D1%8B.




CsolicTBa 10.11

18 0,25
napannenbHbIX
MpocTeiimne 16.11

https://resh.edu.ru/subject/lesson/5444/co

19 NPOCTPaHCTBEHHbIE (bl/ll'ypbl nspect/22 1485
Ha MnockocTu: TeTpasap, Kyo,

20 MocTpoeHue ceueHnin 0,5 17.11

21 MocTpoeHune ceveHun 0,5 30.11
KOHTpOJ'IbHaﬂ paGOTa no 0112 https://infourok.ru/kontrolnaya-

" rabota-po-geometrii-parallelnost-

22 Teme nngble 1 nnockocTn B ploskostey-tetraedr-i-parallelepiped-
npocTpaHcTBe. klass-705992.html
I'IapanneanOCTb npAMbIX U

07.12 https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-
10441/opredelenie-i-svoistva-
perpendikuliarnosti-priamoi-i-ploskosti-
12048/re-dd381b8a-49ca-4c6c-99a9-
25390fc5bb39#:~:text=%D0%9F%D1%
80%D0%B8%D0%B7%D0%BD%D0%
B0%D0%BA%20%D0%BF%D0%B5%
D1%80%DO0%BF%D0%B5%D0%BD%
D0%B4%D0%B8%D0%BA%D1%83%

nepner‘MKynﬂpHOCTb npﬂMoﬂ D0%BB%D1%8F%D1%80%D0%BD%
DO%BE%D1%81%D1%82%D0%B8%2

23 M NNOCKOCTN: 0%DO0%BF%D1%80%D1%8F%D0%B C

%DO%BE%D0%B9%20%D0%B8%20

nepneHankynspHble npamble %DO%BF%D0%BB%DO%BE%D %81
%D0%BA%D0%BE%D1%81%D1%82

B npOCTpaHCTBe %D0%B8,%D1%82%D0%BE%20%D0
%BE%D0%BD%D0%B0%20%D0%BF
%D0%B5%D1%80%D0%BF%D0%BS
%D0%BD%D0%B4%D0%B8%D0%B A
%D1%83%D0%BB%D1%8F%D1%8
0%D0%BD%D0%B0%20%D1%8D%D
1%82%DO%BE%D0%B9%20%D0%BF
%D0%BB%D0%BE%D1%81%D0%BA
%D0%BE%D1%81%D1%82%D0%B8.

” Mpamble napannenbHble 1 025 08.12
nepneHguKynapHblie K ’

25 Mpsamble napannensHble 1 0,25 14.12




neprneHanKynspHble K MNOCKOCTU

26

MpusHak
nepneHanKynsapHoOCTH

15.12

27

MpuaHak
nepneHAnKynsapHoOCTU

0,5

21.12

28

Teopema o npamon
nepneHanKynspHomn

22.12

29

Teopema o npsimon
nepneHanKynsapHom

28.12

30

Teopema o npamon
nepneHanKynspHomn

0,25

29.12

31

MepneHanKynsp U HakNoOHHbIE:
paccTosiHMe OT TOYKM A0
NMOCKOCTK, pacCTosiHue oT
NPSMOK A0 NIOCKOCTN

11.01

https://resh.edu.ru/subject/lesson/6127/co

nspect/221518/

32

MepneHanKynap U HaKNOHHbIE:
paccTosiHMe OT TOYKM A0
NNOCKOCTN, paccTosHWE OT
NPSMOK A0 NIOCKOCTN

0,5

12.01

https://resh.edu.ru/subject/lesson/6127/co

nspect/221518/

33

MepneHaVKYnsap 1 HaKMNoOHHbIe:
paccTosiH/e OT TOYKM 0
MMOCKOCTH, paccTosiHne oT
NpAIMOii 40 NSIOCKOCTM

18.01

https://resh.edu.ru/subject/lesson/6127/co

nspect/221518/

34

I'IepneH/:u/lenﬂp N HaAKIOHHbIE:
paccToAaHne OT TOYKM A0
MJIOCKOCTH, pacCTtoAaHne OoT
I'IpFIMOVI 00 NJIoCKoCTH

0,5

19.01

https://resh.edu.ru/subject/lesson/6127/co

nspect/221518/

35

Yrnbl B NpOCTPaHCTBE: Yron

0,25

25.01

https://resh.edu.ru/subject/lesson/6127/co




NPSIMOW N NNIOCKOCTbIO

nspect/221518/

26 01 https://resh.edu.ru/subject/lesson/4748/co
36 [ByrpaHHbIn yron. nspect/20809/
01 02 https://resh.edu.ru/subject/lesson/4748/co
37 JInHenHbIM yron AByrpaHHOro 0,25 ’ nspect/20809/
vrna
38 MepneHankynapHOCTb 02.02
MpuaHak 08.02
39 P 0,25
nepneHankynapHoOCTU ABYX
MepneHankynsapHoCTb 09.02
40 OCKOCTel: 3Ha 0.25 https://resh.edu.ru/subject/lesson/4748/st
NIOCKOCTEN: NPU3HaK , art/20810/
nepneHgnkynapHoCTn OByX
41 Teopema o TPéx 15.02
42 Teopema o TPéx 0,25 16.02
43 Teopema o Tpéx 0,25 29.02
KoHTponbHas Ta no rTemam
"0 poneHa pa60 armotema 0103 https://infourok.ru/razrabotka-kontrolnoj-
a4 neprleH,D,VleﬂﬂpHOCTb npAMbIX raboty-po-geometrii-po-teme- dvugrannyj-
n nnockocten" n "Yrnol Mexay ugol-perpendikulyarnost- pryamyh-i-
npﬂMbIMVI " nj‘IOCKOCTﬂMI/I" ploskostej-10-klass- 5050655.html
MoHATME MHOTOrpaHHMKa, 07.03
OCHOBHbIE 31eMeHTbI https://www.yaklass.ru/p/geometria/10-
45 MHOIOrDaHHMKA, BbINVKIble 025 klass/parallelepiped-prizma-piramida-
P 4 Y ’ obemy-mnogogrannikov-11037/poniatie-
N HEBbINYKIble mnogogrannika-prizma-9282
MHOrorpaHHuKu; paaBépTKa
Mpuama: n-yronbHas npuamMa; 14.03
rpaHy 1 OCHOBaHWs NPU3Mbl; https://www.yaklass.ru/p/geometria/10-
46 NPsIMast U HaKroHHast klass/parallelepiped-prizma-piramida-

NpU3Mbl; 6okoBas 1 nonHas
NOBEPXHOCTb NPU3MbI

obemy-mnogogrannikov-11037/poniatie-
mnogogrannika-prizma-9282




47 napaﬂﬂeﬂen”ﬂeﬂ" 0.25 1503 https://resh.edu.ru/subject/lesson/5444/co
NPSIMOYTOJIbHbIN ’ nspect/221485/
Mupamuaa: n-yronbHas 21.03
https:
NMpamM1Aa, rpaHm 1 OCHOBaHMe s yaklss.cugeometa 10
. klass/parallelepiped-prizma-piramida-
48 nmpammgbl; 6okosas 1 nonHas 0,25 shon mnogam ek 11037 /kab.
ﬂOBerHOCTb nmpaMmp‘b“ naiti-obem-naklonnoi-prizmy-
. 7226011/re-686679b5-delb-4b5f-b042-
npaBunbHaa n yce4eHHada ee6c469e5dbl
MpaBunbHblE MHOrOrpaHHMKN: 22.03
NOHATME NpaBUIIbHOIo
https://resh.edu.ru/subject/lesson/4023/co
MHOrorpaHHuKa; npaBunbHaa nspect/149351/
49 npusmMa un npaBunbHaga 0,25
nupamuaa; npasunbHas https://resh.edu.ru/subject/lesson/5444/co
pect/221485/
TpeyronbHas nupamuaa u nepec
npaBuIbHbIN TETPasap; Kyo
Mpeacraenexuve o 28.03
50 npaBUIbHbIX 0,5
MHOrorpaHHukax: oktaagp,
CummeTpusa B NpoCTpaHCTBe: 29.03
CUMMETPUS OTHOCUTESBHO https://www.va.klass.rt{ D/geémetria/lo-
. klass/parallelepiped-prizma-piramida-
51 TOLIKI/I, ”pﬂMOVl, NNOCKOCTH. obemy-mnogogrannikov-11037,
SﬂeMeHTbl CUMMETpUn B opredelenie-i-svoistva-pravilnykh-
AMpamMuaax mnogogrannikov-12127/re-f71e1524-
pamuaax, 15b1-4b53-aa15-f43d3e379fd1
napannenenunepnax,
04.04 https://www.yaklass.ru/p/geometria/10-
Bbluncnenue klass/parallelepiped-prizma-piramida-
52 3MEeMEHTOB obemv-mrfogogra.nnikov-ll.037
opredelenie-i-svoistva-pravilnykh-
MHOrorpaHHuKOB: mnogogrannikov-12127/re-f71e1524-
A 15b1-4b53-aal5-f43d3e379fd1
néfna nuaroHanu
Mnowaab 6okoBon 05.04
53 ’

NOBEPXHOCTU U NosIHoWM




NpPU3Mbl, NoLWaab OCHOBaHUIA,
Teopema o GoKoBOM
NoBEepPXHOCTU NPAMON NPU3MbI

Mnowaas 60KkoBoN 18.04
NOBEPXHOCTU N MOBEPXHOCTYU
54 npaBuUibHON NMPaMuAabI, 1
TeopeMma o nnowaam 6okoBon
NOBEPXHOCTU YCEYEHHON
s KoHTponbHas pa6oTta no 1 19.04
Teme "MHororpaHHukn"
56 MoHsaTHe 06 06bEME 1 25.04
57 O6béM nupamugei 1 0,25 26.04
58 O6bLEM nupamuapbi 1 02.05
59 O6béM nupamuapi 1 03.05
60 O6bLEM nupamuasbl 1 16.05
61 O61bEM npramsl 1 0,25 17.05
62 OB6BLEM MPU3MbI 1 23.05
63 O61bEM nprambl 1 24.05
KoHTponbHas paboTa no
64 . 1
Teme "OB6bEMBI
lMoBTOpEHME,
0606LweHne
65 1
cucTemaTmsaums
3HaHui. [MocTpoeHune
MoBTOpeHue, 0606L1eHne
cuctemaTmsauus 3HaHun.
66 1

BbluncneHune pacctosHui:
Mexay OBYMS ToYKamu, OT




NPAMOW, OT TOYKM A0
NroCKOCTU, Mexay
CKpeLLMBaoLWUMUCA NPSMbIMMI

67 WToroBasi KOHTpornbHasi paboTta

MoBTOpeHune, 0606LeHNEe
cuctemaTmsaums aHaHu.
BbluncneHune yrnoe: mexay

68 CKpeLLMBaOLLMMUCS NPSIMbIMU,
Mexay NpsiMoi 1 NITOCKOCTbHO,
OBYrpaHHbIX YroB, yrioB
Mexay NiockocTsaMn

OBLUEE KONMMYECTBO YACOB
no NPOrrPAMME

68

10




11 KINNACC

Ne n/n

Tema ypoka

KonunyecTBo yacos

Bcero

KoHTpornbHble
paboThbl

[NpakTnyeckne
paboThbl

Hata
N3yveHusi

OnNeKTPOHHbIe
LumdpoBble
obpasoBaTenbHbI
e pecypchl

Cdbepa v wap: LeHTp, pagumyc,
avamMeTp; nnoLaab NoBepXHOCTM

B3anmHoe pacnonoxeHune caepbl
1 NNOCKOCTW; KacaTernbHasi
NIocKocTb K cdepe; nnowaab

M3o06paxeHune coepsl, LIapa
Ha nnockocTn. CeyeHus

LunmHapryeckas NOBEPXHOCTb,
ob6pasyoLime uMnnMHApUYEcKon
NMoBEpPXHOCTH, OCb

LI,I/IﬂVIH}:lpVIHeCKOVI NOBEPXHOCTN

Lnnvnap: ocHoBaHMs 1
60oKoBasi MOBEPXHOCTb,
obpasytoLlasi u ocb; nnowaib
©60KOBOW M NOMNHOWM

M306paxeHune umnuHapa Ha
nnockocTtu. PasBépTka umnuHgpa.
Ceuennsa umnmHapa (NnocKoCTbHo,
napannenbHoOn unu

KoHunyeckas noBepxHOCTb,
o6pasytoLimne KOHUYeCKon
NOBEPXHOCTU, OCb 1 BEPLUMHA




KOHyC: OCHOBaHue u BepLinHa,

8 obpasytoLas u ocb; nnowagb
©OOKOBOW M NOSTHOW NOBEPXHOCTMN
YCe4€HHbIN KOHYC: 0b6pasytoLme

9 1 BbICOTa; OCHOBaHUS U GokoBasi
NOBEPXHOCTb
MN306paxeHne KoHyca Ha NoCcKOCTy.
PasBépTka koHyca. CeveHus koHyca

10 (nnockocTbio, NnapannensHon
OCHOBAHMUIO, N MIIOCKOCTbIO,
NPOXoasiLen Yepes BEPLUMHY)

1 KombuHauus ten
BpalleHus n
MHororpaHHuK, OnMcaHHbIA OKONO

12 cepbl; chepa, BNUCaHHas B
MHOFOrPaHHWUK UNn B Teno

13 MoHaTne 06 o6béme.

OcHOBHbIE CBOWCTBA

14 O6bEM LMnMHApa, KoHyca

15 O61bém wapa v nnowags cdepbl
MopobHble Tena B NpoCTpaHCTBe.

16 CoOTHOLEHNS Mexay MoLagamm
noBepxHocTen, 06 bEMamm NoAo6HbIX
KoHTponbHas paboTta no Temam

17 "Tena Bpawenus" n "Obbembl

18 BekTop Ha nnockocTu n B

19 CnoxeHune 1 BbluMTaHNe BEKTOPOB

20 YMHOXeHWe BEKTOopa Ha Ynco




21

PasnoxeHne BekTopa no Tpém
HeKoMMNnaHapHbIM BEKTOpaM.
MpaBuno napannenenvnega

22

PeweHune 3agay, cBA3aHHbIX C
npUMeHeHNeM npasun
OEencTBun C BeKTopamm

23

MpsmoyronbHasa cuctema
KoopAuHaT B MPOCTPaHCTBe.
KoopawnHatbl BekTopa. [pocTteniumve

24

Yron mexgy Bektopamu.
CkansipHoe npou3sBefeHve

25

Bbluncnenuve yrnoe Mexay
npAMbIMU U NITOCKOCTAMU

26

KoopanHaTHO-BEKTOPHbIN MeToA
npw peLleHnn reoMeTpu4ecknx

27

KoHTponbHas paboTta no teme
"BekTopbl U KOOpAMHATLI B

28

MoBTOpeHune, 0606LLEeHNE 1
cuctemaTmMsaums 3HaHu.
OcHoBHble hurypbl, haxThbl,
TeopeMbl Kypca nraHuMeTpum

29

MoBTOpeHune, 0606LLEeHNE 1
cuctemaTmMsaums 3HaHu.
OcHoBHble hurypbl, haxThbl,
TeopeMbl Kypca nraHnMeTpum

30

MoBTOpeHue, 0600LeHne n
cucTemaTtmsaumsa saHaHuin. 3agayn
nnaHUMeTpun n MeToabl X




MoBTOpeHue, 0600 eHne n

31 cucteMmaTusaumsa 3HaHnn. 3agadn 1
nIaHUMEeTPUN 1 MeToAabl X
MoBTOpeHne, 0600LWeHne 1
cucteMmaTmsauns 3HaHUNI.

32 OcCHoBHble hurypsbl, hakTbl, 1
TeopeMbl Kypca CTepeoMeTpum

33 WToroBasi KoHTponbHas paboTta 1

34 MoBTOpeHue, o60bLLeHnE 1
1 cuctemaTtusaums

OBLEE KOJINYECTBO YACOB 34

no NPOrrPAMME







OMWCAHUE  YYEBHO-METOOMYECKOIO W  MATEPUAIIBHO-
TEXHWYECKOIO OBECMEYEHMS  OBPA3OBATEJIbHOMO
MPOLIECCA

OpraHusauus y4yeGHoro npouecca npeanonaraet Hanuyve
MUHMManNbLHOro  Habopa  y4yebHoro obopydoBaHus, Kak  AOns
[IeMOHCTPaLMOHHBIX Lienel B Knacce, Tak n ang

MHAMBUAYANbHOIO UCMNONb30BaHWS. MWHUManbHbIN

Habop A4EMOHCTPALMOHHOIO y4ebHOro obopynoBaHus
BKIOYaeT: -AEMOHCTpPaLMOHHbIE  MnakaTtbl, Ccopepxaliune
OCHOBHblE maTtematmyeckme OpMynbl,  COOTHOLLEHMUS,

3aKOHbl, TabNUUbI METPUYECKUX Mep, MOAENM MPOCTPAHCTBEHHbIX
duryp; - KnaccHble TNUHENKW, YronbHWUKW, TPaHCMOPTUP, LUUPKYMb; -

MYyNbTUMEANNHbIN NPOEKTOop, KOMIMbIOTEP. - pa3paboTaHHble
npeseHTaunMm no OTAENbHbIM TeMaM. - KapToukKW, pasgaTodHbIn
marepwuan.

Cnucok nutepaTypbi:

1. HactonbHaga kHura yuntena matematuku. M.: OOO «M3pgaTenbcTBO
ACT»: OO0 «M3patenbctBo AcTpenb», 2014,

2. COOpHUK HOpMaTUBHbLIX OOKYyMeHTOB. Martematuka.

degepanbHbii  KOMMOHEHT rocyaapCTBEHHOroO cTangapra.
depneparnbHbIv 0a3nCHbIN nnaH. Cocrasutenn: 3.0.[JHenpos.,
A.l".Apkagbes, - M.: [Ipodha, 2004.

3. Co6opHuk "lporpammbl ans  obuwieobpasoBaTenbHbIX  LUKOJI,
rmmHasuin, nuuees: Matematuka. 5-11 kn.”/ Coct. [.M.Ky3HeuoBa, H.I".
MuHatok. — 3-e n3g., ctepeotun.- M. lpoda, 4-e nsg. — 2014 .

5. [eomeTpusa, 10-11: Yuyeb. pns obuweobpasoBat. ydpexaeHun/
J1.C. AtaHacsH, B.®. bytysos, C.b. Kagomues u ap. — M.: lNpoceeLueHue,
2021.

6. leomeTpuns, 7 — 9: Yueb. anga obweobpasosart. yupexaenun/ J1.C.
ATtaHacsH, B.®. bytysos, C.b. Kagomues un gp. — M.: [NpoceeLyeHne, 2022,

7. 3uB. B.I'. dngaktnyeckne martepuansi No reomeTpun ans 10 knacca.
— M. lNpoceelueHne, 2014.

8. maskos l0.A., KOgnHa N.W., byTty3oB B.®. Pabo4asa TeTpagb no
reomeTpuun gna 10 knacca. — M.: lNpoceelweHune, 2022.

9. 3uB b.I".,, Mennep B.M., baxaHckuin A.l. 3agaum no reomeTtpun gnsa 7
— 11 knaccos. — M.: [pocBeLteHune, 2014.

10. CaakaH C.M., bytysoB B.®. WN3yyeHue reometpum B 10 — 11



knaccax: Metoguyeckne pekomeHgaumMm K yy4ebHuKy. KHura ans
yuntena. — M.:lpocBeleHne, 2014.

11. Knucenes A.ll. 9nemeHTapHada reomeTpus. — M.: lNpoceeLueHne, 1980.



12. NMoypoyHble pa3paboTkm no reomeTpum 10 Knacc
(andpepeHumpoBaHHbin noaxod) — OO0 «BAKO», 2019.

NHTepHeT-pecypchl

1. www. edu - "Poccunckoe obpasoBaHue"
depnepanbHbIi nopTan. http://www.school.edu.ru/

2. www.school.edu - "Poccunckum obieobpasoBartenbHbii noptan'.

3. www.school-collection.edu.ru/ EonHaa kKonnekuyus
LndpoBbIX 06pasoBaTenbHLIX PECYPCOB

4. [JokymeHTauus, paboyne martepumanbl ONS yduTens matemaTuku
www.it-n.ru "CeTb TBOpYECKMX yuntenen"

5. Undposble obpasoBaTenbHble pecypcbl u3  EpnHon
konnekumn LIOP http://school-collection.edu.ru/

6. OTKpbITbIV 6aHK EID 2024 r: http://mathege.ru/or/ege/
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