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HOACHUTEJBHASA 3AIINCKA

Pabouasi nporpamma y4yeb6Horo Kypca «IreomeTpus» 6a30BOro ypoBHs Ans
obyvarowmxca 10 —11 knaccoB paspaboTtaHa Ha OcCHoBe: ®PefepasibHOro
roCyjapcTBeHHOro  00pa3oBaTeNlbHOr0  CTaHAapTa  CpefaHero  06Lero
0bpasoBaHus, B cooTBeTCTBUMM ¢ PO, ¢ YYETOM COBPEMEHHbBIX MMPOBbIX
Tpe60BaHWIA, NPeabAB/ISEMbIX K MaTeEMaTUUYeCKOMYy 06pa3oBaHuto, 1 TpaauLii
poccuiickoro obpasoBaHus. Peasmsaumsa nporpaMmmbl 06ecrneynBaeT OB/afeHue
K/NKOYEBbIMM KOMMNETEHLUMAMU, COCTaBNAIOLWMMN OCHOBY A/19 CaMopasBUTUA ”
HernpepbIBHOr0 06pa3oBaHunA, LLeNOCTHOCTL 0OLLEKYIbTYPHOr0, IMYHOCTHOIO U
MO3HaBaTe/IbHOro PasBUTUA JIMYHOCTI 0BYyYatOLLMXCA.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaXHOCTb_y4ebHOro Kypca reomMeTpuM Ha YpOBHE CPEAHEro OOLLEero
06pa3oBaHusi 00YyCNOBMEHa MPAKTUYECKON 3HAUYMMOCTbIO MeTarnpeaMETHbIX U
NPeAMETHbIX Pe3yNbTaToB 06YYEHNs TEOMETPUN B HANPaBIEHWM NIMYHOCTHOTO
PasBUTUS 0BYyYaroLLMXCA, (POPMMPOBaHUS (DYHKLIMOHA/IbHOW MaTemMaTMyecKOoi
rPAMOTHOCTM,  U3yueHus  ApYruX Y4eOHbIX AUCLMNNWH. Passutue Y
00yYatoLLMXCA NPaBUNbHBLIX NPEACTABEHNIA O CYLHOCTM WU NMPOMCXOXKAEHNN
reoMeTpuYecknx abCTpakuuid, COOTHOLLEHWU pPeanbHOro U MfaeanbHoro,
XapaKTepe OTpaXeHus MaTeMaTUYeckoh HayKoll $SBNEeHWA U MNpOLEeccoB
peaslbHOro Mupa, MecTe reoMeTpun B CUCTEME HayK U PONN MaTemMaTUyeCcKoro
MOAENNPOBaHNA B Hay4yHOM TMO3HaHWUM W B MNPaKTUKe CnocobCTByeT
(hOPMUPOBAHNIO HAYYHOrO0 MWUPOBO33PEHUST Y4yalMXCS, a TakKXKe KayecTB
MbILLIEHWS, HEO6XOANMbIX 414 aganTaLlumy B COBPEMEHHOM 06LLLECTBE.

CeomeTpus ABNSETCA OAHMM M3 6a30BbIX NPEAMETOB Ha YPOBHE CPeAHEro
06Liero 00pa3oBaHKs, TakK Kak 00ecrneyMBaeT BO3MOXHOCTb W3YYEHUS Kak
ANCUMNIIVH eCTECTBEHHO-HaY4YHOW HanpaBneHHOCTU, TaK U F'yMaHUTapHOIA.

Jlormyeckoe MblLLneHne, (hopmmpyemoe npy U3yueHun oBydatoLmmucs
MOHATUIHLIX  OCHOB TEOMETPUM W MOCTPOEHWUU  LIEMOYKU  IOTNHECKNX
YTBEPX/AEHUA B XOAe PEeLleHUs TeOMETPUYECKNX 3afady, YMeHWe BblABUraTb U
onpoBepraTb rnnoTe3bl HEMOCPEACTBEHHO MCMO/Mb3YHOTCA NPU PeLleHnn 3aad
eCTEeCTBEHHO-Hay4HOr0 LMK/Ia, B YaCTHOCTM 13 Kypca (PU3NKN.

YMeHVe OpUEHTUPOBATLCA B NMPOCTPAHCTBE UrPaeT CYLLECTBEHHYH POJib
BO BCeX 001acTAX AeATeIbHOCTY YenioBeka. OpreHTaums YesioBeka BO BPEMEHM
N NPOCTPaHCTBE — HEeobX0o4MMOe YC/MNOBME ero coumanbHOro 6biTus, jopma
OTPKEHNs OKPY>XKAlOLLLEro M1pa, YCoBUe YCMewHOro No3HaH!s U akTMBHOTO
npeobpasoBaHNs  AeNCTBUTENbHOCTM.  OnepupoBaHue  NPOCTPaHCTBEHHbIMM
obpazamn 06beaMHSAET pasHble BUAbl YYeOHOM W TPYAOBOW [eSATENbHOCTH,
ABNAETCA OAHWM U3 MPOECCUOHAIbHO BaXXHbIX KayecTB, MO3TOMY aKTyaslbHa
3aaya popmMMpoBaHUS Yy 00yYalOLLMXCA NPOCTPAHCTBEHHOIO MbILL/IEHUSA KaK
Pa3HOBMAHOCTM 06PA3HOTO  MbILLMEHNS — CYLIECTBEHHOrO KOMMOHEHTa B
MOArOTOBKE K NPaKTUYEeCKON AeaTeNlbHOCTU MO0 MHOMMM HarpaB/eHUsM.,

Llenb 0cBOeHUs mporpaMmbl y4ebHOro Kypca «IreomeTpusi» Ha 6a30BOM
YPOBHE 00y4yeHUsi — 006Leobpa3oBaTe/lbHOE W OOLLEKY/NbTYPHOE pa3BUTUE
obyvaroumxca  yepe3  obecrieyeHMe  BO3MOXHOCTM  MpUoGpeTeHns K
MCMOMb30BaHNA CUCTEMATUYECKMX TEOMETPUYECKMX 3HAHWMIA W [OEACTBUNA,
CNeunuyUHbIX  reoMeTpun,  BO3MOXHOCTM  YCMELHOro  MPOAO/IKEeHUS
0bpas3oBaHMsi MO  CNeuuasibHOCTAM, He CBfi3aHHbIM C  MPUKNAAHbIM
MCMO/Ib30BaHNEM FeOMETPUN.



Mporpamma no reomeTpuu Ha 6a30BOM YPOBHE MpeAHa3HaueHa [
00yYatoLLMXCS  CpefHeld  LUKOMbl, He  WCMbITbIBABLUMX  3HAYNTE/IbHbIX
3aTpyAHEHMIn Ha YpPOBHe OCHOBHOro 00LLero o6pasoBaHus. Takum 06pasom,
0byuatoLLmecs Ha 6a30BOM YpPOBHE fI0/KHbLI OCBOMTH 06LLIME MaTeMaTU4eckme
YMEHUSA, CBA3aHHbIE CO CNeUnpUKoN reoMeTpumn 1 HeobXoAMMbIE 419 XKNU3HWN B
COBpPeMeHHOM o06LiecTBe. Kpome 3TOro, OHM MMEKT BO3MOXHOCTb M3Y4UTb
reomeTputo 6osee rny6boko, eciin B fanbHEMLIEM BO3HUKHET HEOOXOANMOCTL B
reoMeTpUYecKmnX 3HaHUAX B MPOGECCUOHAIbHOM AeATeNIbHOCTU.

JOCTvXKeHne Uenn OCBOeHMS NporpaMmmbl 06ecrneynBaeTcs peLleHnem
COOTBETCTBYHOLMX 33dad. [lpuopuTeTHbIMKM  33adyaMm  OCBOEHMS  Kypca
«["eomeTpumn» Ha 6a30BOM ypoBHe B 10—11 Knaccax ABNAOTCA:

cgopMMpOBaHme NpeacTaBneHNst O reoMeTpUM Kak 4acTyi MVPOBOIA
Ky/bTYpbl 1 0CO3HaHWeE eé B3aMMOCBS3M C OKPY)KatoLUM MUPOM;

« (hopmMpoBaHVe NMpeacTaBneHnss 0 MHOrOrpaHHUKax U Tenax BpaleHuns
KaK 0 BaXHeWWWX MaTemMaTUYyecKux MOoAensax, Mo3BoNsoWwmx
OMUCbIBaTb U U3y4YaTb pasHble ABNEHNS OKPYXKALOLLLEr0 MUPa;

o (hopMMpoOBaHME YMeHUs pacro3HaBaTb Ha YepTexax, MOAensx u B
pealbHOM MMpPe MHOrOrpaHHUKW 1 Tena BpaleHus;

o OB/MajeHVe MeTOAaMu  pelleHWs  3afad4  Ha  MOCTPOeHMs  Ha
N300paKEHMAX MPOCTPAHCTBEHHbIX QUrYp;

 (hOpMMPOBaHME YMEHWS OMepupoBaTb OCHOBHLIMK MOHATUAMU O
MHOTOrpaHHMKax 1 Tenax BpaLeHns U UX OCHOBHbIMY CBOMCTBaMU;

o OBMajeHVe aropuTMaMu  pPELIeHUs  OCHOBHbIX  TWUMOB  3ajauv;
(hopMMpOBaHME YMEHUSi MPOBOAMTL  HEC/IOXHblE  [0Ka3aTe/lbHble
paccyXaeHust B Xo4e peLleHusi CTepPeOMEeTPMYECKMX 3afad U 3afad ¢
MPaKTUYECKMM COLEPXKaHMEM;

e pasBUTUE  WHTENNEKTYa/IbHbIX W TBOPYECKMX  CMNOCOBGHOCTEMN
0byuaroLMxcs, No3HaBaTe/lbHOW aKTUBHOCTW, WCCNEA0BATENbCKUX
YMEHWIA, KPUTUYHOCTUN MbILLSIEHNS;

o (hopmupoBaHue (*)yHKLI,I/IOHaI'IbHOI/I rpaMOTHOCTW,  PeNeBaHTHOW
reoMeTpUW: yMeHWe pacnos3HaBaTb MPOSB/IEHNS FEOMETPUYECKNX
MOHATMI, OOBLEKTOB M 3aKOHOMEPHOCTENW B peasibHbIX >KU3HEHHbIX
CUTYaUusX ¥ NPy U3yHeHnn ApYrux yueGHbIX NpeamMeToB, NPosBeHNs
3aBMCUMOCTEN WM 3aKOHOMEPHOCTEN, (hOpMY/NMpOBaTb WX Ha Si3blKe
reoMeTpum 1 co3fgaBaTb EOMETPUYECKME  MOAENW, MPUMEHSTH
OCBOEHHbI reOMEeTPMYECKMn annapaT AN  pelleHns MpaKTUKo-
OPUEHTMPOBAHHbLIX  3afa4y, WHTEPNpPeTMpoBaTb U  OUEHMBaTb
No/yYeHHbIE Pe3yNbTaThl.

OTANUNTENBHOM OCOGEHHOCTLIO NPOrpPaMMbl ABMSETCS BKIKOYEHWE B KYPC
CTEpEOMETPMM B Hayasle ero Wu3y4yeHUs 3afady, pellaemMbiX Ha YpPOBHe
WHTYUTMBHOTO MO3HAHWA, U OnpeaenéHHbIM 06pa3oM OpraHM30BaHHas paboTa
Haj, HUMK, YTO CMOCOBCTBYIOT Pa3BUTMIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MbILLNIEHUS, CTUMYNIMPYET NPOTeKaH!e UHTYUTUBHBIX MPOLECCOB, MOTUBMPYET
K fiaNibHeliLeMy M3yUYeHunto npeamMeTa.

MpeanoyTeHVe OTAAETCSA HarNfa4HO-KOHCTPYKTMBHOMY MeToA4y 00y4yeHus,
TO eCTb TEOpPeTUYECKMe 3HaHWA WMEHT B CBOEil OCHOBE YYBCTBEHHOCTb
NPeAMETHO-NPAKTUYECKON  [eATefIbHOCTM.  Pa3BUTWe  MPOCTPaHCTBEHHbIX
NPeACTaB/MIEHNIA Y yyalMXCA B Kypce CTepeoMeTpun MPOBOAMUTCA 3a CYUET
pelleHns 3afady Ha Co3fjaHue MpPOCTPaHCTBEHHbIX 00pa3oB WM 3afay Ha
OrepupoBaHMe NPOCTPaHCTBEHHbIMU 06pazamu. Co3sgaHne obpasa NpoBOAUTCA



C OMOPOI Ha HarNsgHOCTb, a ONepupoBaHne 06pasoM — B YCI0BUAX OTB/IEYEHNS
OT HarNA4HOCTKN, MbIC/IEHHOIrO N3MEHEHMWS ero NCXOL4HOr0 COAePXKaHus.

OcCHOBHble cofepXaTenbHble NNMHUK Kypca «[leomeTpum» B 10-11
Knaccax: «MHOrorpaHHuUKN», «pamble N NIOCKOCTU B NPOCTPaHCTBE», «Tena
BpallleHns», «BeKTopbl M KOOpAMHATbI B MNPOCTPaHCTBe». PopMUpoBaHue
NOTNYECKUX YMEHUI pacnpeaensieTcs He TOIbKO MO CoAepXKaTe/lbHbIM IMHUAM,
HO 1 MO0 rogam o6y4eHMs Ha YpoBHe cpedHero obuero obpasosaHus.

CofiepxaHue 06pa3oBaHNsA, COOTBETCTBYIOLLEE MPeAMETHbIM pesy/ibTaTtam
OCBOeHMsi paboyeit Mporpammbl, pacnpefenéHHbiM Mo rogam obyyeHus,
CTPYKTYpPMpPOBaHO TakMM 06pa3om, 4TOObl OBfafeHWE TeoOMEeTPUYECKUMY
MOHATUAMM U HaBbIKamMy OCYLLLECTB/IAMIOCH MOC/eA0BaTe/IbHO U MOCTYNaTe bHO,
C COo6MofeHNEeM MpUHUMNA MNPEEeMCTBEHHOCTW, 4TOObl HOBble 3HAHWA
BK/MOYa/IMCb B OOLLYHD  CUCTEMY  TeOMETPMYECKMX  MpefcTaBieHuin
obyuvaroumxcs, pacwmpsas n yrnyonsas eé, obpasys nNpPoYHble MHOXECTBEHHbIE
CBSI3N.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yyeHune reomeTpumn otBoanTca 2 yaca B Hefento B 10 Knacce 1 1 yac
B Hegento B 11 Knacce, BCero 3a Aga rofga obydeHus - 102 yyebHbIX 4aca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble U MIIOCKOCTH B MPOCTPAHCTBE

OCHOBHble  MOHATMSA  CTepeoMeTpun. Touka, npsMas, MJI0CKOCTb,
npocTpaHcTBO. lMoHATMEe 06 aKCMOMATUYECKOM MOCTPOEHUM CTEPeOMETPUMN:
aKCUOMbI CTEPEOMETPUMN N CNELCTBUA U3 HUX.

B3aumHoe pacnonoXeHvie NpAMbIX B MPOCTPaHCTBe: MepeceKkaroLmecs,
napannenbHble U CKpelBatoliMecs npsmble. lapannenbHoCTb MPAMbIX 1
NN0CKOCTEN B MPOCTPAHCTBE: Mapai/eNbHble NpsMble B MPOCTPAHCTBE,
napafielbHOCTb TPEX NPSAMbIX; NapaiieslbHOCTb NPSMON M NAOCKOCTU. YT/bl C
COHanpaB/iEHHbIMY  CTOPOHaMU; Yron Mexay TMpsMbIMA B MPOCTPAHCTBE.
MapannenbHOCTb  NMOCKOCTE:  napannenibHble  MIOCKOCTW;  CBOICTBA
napannebHbIX MN/I0CKOCTe. [pocTenine NPOCTPAHCTBEHHbIE (IUTYypbl Ha
NN0CKOCTU: TeTpasap, Ky6, napannenenunes, NocTpoeHme ceveHui.

MepneHAMKYNAPHOCTb MPAMOI U NAIOCKOCTU: NepneHANKYNSpHbIe NpsmMble
B MPOCTPAHCTBE, MPAMble Mapan/iefibHble U NepneHANKYSpHbIE K MIOCKOCTY,
NPU3HaK NepneHANKYNSpHOCT MNPAMOMA U NIOCKOCTW, Teopema O NpsAMON
NepneHanKYAPHOM NNOCKOCTU. YT/bl B MPOCTPAHCTBE: Yro/ MeXay npsamMoit n
MNOCKOCTbIO; [ABYIPaHHbI  Yron, /WHENHbIA Yron [ABYrpaHHOro yrna.
I‘IepneH,qMKynﬂp W HaKMOHHblE: PacCTOsiHAE OT TOYKM [0 M/IOCKOCTMW,
paccTosHWe OT MPSMOKA [0 NOCKOCTW, MPOEKUMs (Urypbl Ha MI0CKOCTb.
[MepneHaVKyIAPHOCTb - M/IOCKOCTEA:  MPU3HAaK  MepneHANKYNSpHOCTM  ABYX
MN0CKOCTei. Teopema 0 TPEX NepneHAnKynspax.

MHoOrorpaHHuKH

[MOHATME  MHOTOrpaHHUKA, OCHOBHbIE  3/IEMEHTbl  MHOrOrpaHHuKa,
BbINYK/Ible M HEBbIMYK/ble MHOIOrPaHHUKKW; pa3BépTKa MHOrorpaHHuKa.
Mpu3ma: n-yrosibHasd npu3Ma;, rpaHW U OCHOBaHWA MPU3Mbl; MpsAMas U
HaK/MOHHas ~ NpW3Mbl;  GOKOBasA _ M MOMHass  MOBEPXHOCTb  MPU3MbI.
Mapannenenunesd, NPAMOYroO/bHbLIA — Napannenenunes W ero  CBOWCTBa.
Mvpamuga: n-yrosibHas nupammnga, rpaHn 1 0CHOBaHWE Nupammnibl; 60KoBas v
NMosiHasd MOBEPXHOCTb NUpaMuibl; MpaBWIbHAs W YCeYéHHas nupamunga.
ANemMeHTbl NpuUsMbl U nNnpamuabl. paBubHbIE MHOTMOrPaHHUKK: MOHATUE
NPaBKIbHOTO MHOTOTPaHHKKA; MpaBU/ibHas NpU3Ma W NpaBuibHas Npamnaa;
NpaBWbHas TPeyrosibHas nupamMuga W MpaBWbHbIA  TeTpasgp; Kyo6.
[MpeactaBneHne 0 NpPaBWU/IbHBLIX MHOTFOrpaHHUKax: OKTa3Ap, [LOAeKasap W
nKocasgp. CeveHns Npu3mMbl U NUpamMnabl.

CUMMeTPMSt B NPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKM, NPSIMONA,
MIOCKOCTU. JfIEMEHTbl CUMMETpUM B Nupammupax, napannenenuneax,
MPaBU/IbHbIX MHOTOrpaHHMKax.

BbluncnieHne 31eMEeHTOB MHOTOrpaHHWKOB: peébpa, AuaroHanw, Yribl.
Mnowaab 6OKOBO MOBEPXHOCTU M MOMHOW MOBEPXHOCTY MPAMOM NPU3MbI,
Nnowaab OCHOBaHWIA, TeopeMa O 6GOKOBOW MOBEPXHOCTW MPSMOV MPU3MbI.
Mnowaab GOKOBOW MOBEPXHOCTM W MOBEPXHOCTW MPaBW/bHOW MUpammabl,
Teopema O njowaan yceyéHHon nupamuibl. MNoHATME 06 06bEMe. OOBLEM
nupamuzpl, NPU3Mbl.

MofobHble Tena B npocTpaHcTBe. COOTHOLUEHWA MeXay nowagaamm
MoOBEPXHOCTeN, 06bEMaMM NOAOGHbIX TeS.



11 KITACC

TeJsia BpalmueHus

LinnnmHapuiueckas  MOBEPXHOCTb,  06pasytolime  LUIMHAPUYECKON
NOBEPXHOCTW, OCb LIMMIMHAPUYECKOW MOBEPXHOCTW. LWMNUHAP: OCHOBaHWSA W
GoKOBasi MOBEPXHOCTb, 06pa3yloWas M ocb; Mnolwaas G0KOBOM WM MOSHOM
MOBEPXHOCTW.

KoHuueckasi NoBepXHOCTb, 06pa3ytoLLie KOHNYECKOi NOBEPXHOCTH, OCb U
BEPLUMHA  KOHMYECKOW MOBEPXHOCTU. KOHyc: OoCHOBaHME 1 BepLUVHA,
obpasytowas U ocb; naowanbp 60KOBOM M MOSMHOW MOBEPXHOCTU. YCeUYEHHbIN
KOHYC: o6pa3y+ou4|/|e M BbICOTA; OCHOBAHWNA 1 GOKOBAs MOBEPXHOCTb.

Cdhepa 1 Wwap: UeHTp, paauyc, AnameTp; naowanb NoBepxXHOCTU CHepbI.
B3aumHOe pacnosioxkeHne ciepbl M MOCKOCTU; KacaTeslbHad MI0CKOCTb K
cthepe; nnowanb cpepsbl.

306paxxeHre Ten BpaweHWs Ha MJ0CKOCTU. PasBépTka uuavHapa wu
KOHYyca.

KombuHauum Ten BpalleHWss ¥ MHOTOrPaHHMKOB. MHOrorpaHHuUK,
OMUCaHHbIA OKONO Cdiepbl; cepa, BMMCaHHAs B MHOIOrPaHHWK, WU Teno
BpaLLeHus.

MoHATME 06 06bEMe. OCHOBHble CBOICTBA 00LEMOB Ten. Teopema 06
00bEMEe MPAMOYro/IbHOro napannenenunesa v cneactsms uU3 Heé. OObEM
LUMInMHApPa, KoHyca. O6bEM Lwapa v nnoLaib ciepsbl.

MopoGHble Tena B npocTpaHcTBe. COOTHOLUEHWUS MEXAY N/OWaAsaMm
MoBepPXHOCTeN, 06bEMaMK NOAOOHbLIX Tes.

CeyeHuns uunmHgpa (napansiesibHO U MeprneHANKYNAPHO OCK), CeYeHUS
KOHyca (rmapasie/lsHoe OCHOBaHWMIO M MPOXOAALLEee Yepe3 BepLUMHY), CeUYeHWS
Luapa.

BeKTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTOop Ha niOCKOCTM W B npocTpaHcTBe. CrOXeHMe W BblUMTaHWe
BEKTOPOB. YMHOXXEHWe BEeKTOpa Ha 4uc/o. Pas3noXeHwe BekTopa Mo TPEM
HEKOMM/laHapHbIM  BekTopam. [MpaBuio napannenenvnesa. PelleHwe 3afad,
CBs3aHHbIX C MPUMEHeHNeM NpaBun AeACTBUIA ¢ BeKTopamu. Mpsamoyro/nbHas
cucTemMa KoopAuHat B npocTpaHcTBe. KoopauHaTbl BekTopa. [pocTeiiume
3afja4uM B KOOpAuHaTax. YTon mexay Bektopamu. CKanspHoe npou3BefeHune
BEKTOPOB.  BbluuCnieHWe  YraoB  MeXay npsAMbIMA - 1 T/IOCKOCTAMM.
KoopAMHaTHO-BEKTOPHbIA  MeTO4, MNPV PEeLUeHUN TeoMeTPUYECKMX 3afau.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUSI Mporpammbl y4eGHOro npeameTa
«MaTtemaTrKa» XapaKTepu3yrTcs:

I'pasknanckoe BocIUTaHUE:

C(POPMMPOBAHHOCTBIO  TPAK/AAHCKOW ~ MO3ULMK  0By4atoLLerocs — Kak
aKTUBHOIO 1 OTBETCTBEHHOr0 Y/ieHa POCCUMINCKOro 06LLECTBa, NpeacTaB/IEHNEM
0 MaTeMaTnyecknx OCHOBaX (YHKLMOHMPOBAHWA pPasfMUHbIX CTPYKTYP,
ABNEHWIA, npoueayp rpaxaaHCKoro o6LiecTea (Bbl6OPLI, OMPOCbl U Mp.),
YMeHVEM B3aMMOAENCTBOBATb C COLMNA/bHbIMW MHCTUTYTaMu B COOTBETCTBUN C
NX PYHKLUMSAMUN U HA3HAYEHUEM.

ITaTpuoTHYecKoe BOCIUTAHME:

ChOPMMPOBAHHOCTLIO ~ POCCUMIACKOM  rPaXkKAaHCKOM  MAEHTUYHOCTMW,
YBaXXEHWS K MPOLLUIOMY M HAaCTOSLLEMY POCCUIACKON MaTeMaTUKK, LEHHOCTHbIM
OTHOLLEHMEM K [OCTUMXKEHWAIM POCCUIACKMX MaTeMaTUKOB U POCCUIACKOIA
MaTeEMaTUYECKOM LUKOSbI, K WCMOMb30BaHUID 3TUX OOCTVDKEHUA B APYrunx
HayKaX, TEXHONOrusaX, chepax 3KOHOMUKN.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHMEM AYXOBHbIX LIEHHOCTEN POCCUIACKOrO Hapofa;
C(hOPMMPOBAHHOCTbIO  HPABCTBEHHONO  CO3HAHMUs, 3TWUYECKOro MoBeaeHNs,
CBA3AHHOTO C  MPAKTUYECKUM  NPUMEHEHMEM  [OCTVDKEHUA  HayKu W
[lEATENbHOCTLI0  YYEHOro; OCO3HAHMEM /IMYHOTO BKMaga B  MOCTPOEHMe
yCTONYMBOro 6yayLuero.

IcTeTHYECKOE BOCIIMTAHUE:

3CTETUYECKMM OTHOLLEHVEM K MUPY, BK/IHOUasA 3CTETUKY MaTeMaTU4ecKnxX

3aKOHOMEPHOCTEW, 0GbEKTOB, 3aaau, PELLEHWIA, PACCYXXAEHMWIA;
BOCMIPUMMUMBOCTLIO K MaTeMaTWYeCKUM  acriekKTam  pasfiuyHbIX  BUOB
MCKYCCTBA.

du3nyeckoe BOCNIUTAHUE:

CPOPMMPOBAHHOCTLIO YMEHUS MPUMEHATb MaTeMaTUyecKue 3HaHuA B
MHTepecax 340poBOro K 6Ge3onacHOro o6pasa XWM3HW, OTBETCTBEHHOrO
OTHOLUEHNA K CBOEMY 3[0pOBb (340pPOBOE MUTaHWeE, C6al'laHCVIpOBaHHbII/I
PEXMM 3aHATUI U OTAbIXa, PerynsapHas guanyeckas aKTI/IBHOCTb) usmyeckoro
COBEpPLLEHCTBOBAHUS, npu 3aHATUAX CMOPTUBHO-030P0BUTE/NbHOIA
[eATeNbHOCTbIHO.

TpyaoBoe BociuTanue:

FOTOBHOCTbIO K TPYAY, OCO3HaHWEM LIEHHOCTW TPYA0/H00MSs; NHTEPECOM K
Pas/IMyHbLIM _ cihepam  NpOdeccHoHanbHON  ESTEeNbHOCTM,  CBA3AHHLIM  C
MaTemMaTUKoM 1 e€ NPUIoXKEHUSIMUN, YMEHMEM COBEpLLIATb 0CO3HaHHbIA BblGOp
Oyayulein npodgeccun M peann3oBbiBaTb COOCTBEHHbIE YXWU3HEHHbIE M/aHbl;
FOTOBHOCTBIO UM CMOCOBHOCTbIO K MaTemMaTuyeckomy 006pasoBaHUIO 1
CaMo06Pa3oBaHNIO Ha MPOTSHKEHUN BCE XKM3HW; TOTOBHOCTbIO K aKTUBHOMY
YYacTUIO B peLLeHnn NpakTUYecKnxX 3aaqy mateMaTnyeckon HarnpaB/ieHHOCTMW.

JKoJI0rn4ecKoe BOCIUTAHUE:

ChOPMMPOBAHHOCTLIO 3KOMOMMYECKOW Ky/bTYpbl, MOHWMaHUEM B/IMSHUA
COLMa/IbHO-3KOHOMUYECKMX  MPOLIECCOB  HA  COCTOSIHWME  MPUPOLHOWA U
coumasibHOM cpefbl, OCO3HaHMEM r106a/lbHOTO XapakTepa 3KOM0rMYecKux
npobsieM; OpueHTauuein Ha MNPUMEHeEHWE MaTeMaTUYeCKUX 3HaHUW /1S



pelleHns 3afay B 06M1acTy OKPYXatoLLeli Cpefibl, NIaHNPOBaHNs MOCTYMKOB U
OLIEHKM 1X BO3MOXHbIX MOCNEACTBUIA N1 OKPYXKatoLLeli Cpefibl.

HCHHOCTI/I HAYYHOI'O MO3HAHUSA:

CChOPMUPOBAHHOCTbHO MMPOBO33PEHMS, COOTBETCTBYHOLLEr0
COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKn W OOLIECTBEHHON MpPaKTUKM,
MOHMMaHNEM MaTeMaTUYeCKOI HayKn KaK chepbl YeNoBeUYECKO AEATENBHOCTH,
3TanoB eé PasBUTWS W 3HAYMMOCTW /NSl PA3BUTUSA LIMBUNN3ALMN; OBNaJEHNEM
A3bIKOM MaTeMaTUKN 1 MaTEMaTUYEeCKOl KyNbTypoil Kak CpeicTBOM MO3HaHWS
MUpa; TOTOBHOCTbIO OCYLLUECTBNSTb MPOEKTHYH W WUCCNeA0BaTeNbCKYHO
[eATeNbHOCTb MHAVBUAYaNbHO U B Tpynne.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTanpeAMeTHble pe3y/ibTaTbl 0CBOEHUS NPOrpaMMbl y4ebHOro npegmeTta
«MatemaTuKa» XapaKTepusyrTca oBnageHnem YHUMBepCca/IbHbIMN
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeusaMuU, YHUBEPCANbHbIMU Pe2YNAMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvle nosnasamenvuvle Oelicmeus, —o0becneyusarom
Gdopmuposarue 6a308vbIX KOSHUMUBHBIX NPOYECco8 00yuarouuxcsa (oceoeHue
Memoo08  NO3HAHUA — OKpyxcamowe20 Mupa, HNpUMEHeHUue  JOSUYECKUX,
uccnedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue AecTBUA:

e BbIABNATb 7 XapakTepun3oBaThb CYLLeCTBEHHbIE MPU3HAKN
MaTeMaTYECKNX 0OLEKTOB, MOHATUI, OTHOLLEHWA MEXAY MOHSTUAMY;
hopmynMpoBaTh onpeaeneHuns MOHATWIA; yCTaHaBNBaTb
CYLLIECTBEHHbIV NPU3HAK Knaccugukaumm, 0CHOBaHMS A/ 0606LLEHNS
N CPaBHEHWSA, KPUTEPUN NPOBOAMMOIO aHaNN3a;

e BOCMPUHMMATL, (HOPMYNPOBATL U rlpeo6pa3OBb|BaTb CYXXIeHNs:
yTBEpAUTENbHbIE N OTpULATesNbHbIE, eAVHUYHbIE, YaCcTHbIE U 00LMe;
YCNOBHbIE;

e BbIABNATL  MaTeMaTu4yeckme  3aKOHOMEPHOCTM, B3aUMOCBA3N U
NPOTVBOPEUMst B (haKTax, faHHbIX, HAOMHOAEHUAX W YTBEPXKAEHWSX;
npegnaratb _KpUTepuW  ANs  BbIABNEHUS  3aKOHOMEPHOCTEN 1
MPOTUBOPEYUNIA;

¢ [enatb BblBOAbl C WCMO/b30BAHNEM 3aKOHOB JIOTVKM, Ae[YKTUBHbBIX U
MHAYKTUBHBIX YMO3aK/THOUEHWNIA, YMO3aK/THOUEHWIA MO aHa/ornu;

e [IPOBOAUTDL CaMOCTOATENBbHO [OKa3aTe/IbCTBa MaTeMaTUu4eCKnx
YTBEPXKAEHUA  (NpsiMble M OT  NPOTMBHOrO),  BbICTPaMBaTb
aprymeHTaumio, NpPUBOAUTb npumepbl n KOHTPNpUMepbI;
060CHOBbIBaTb COOGCTBEHHbIE CY)XAEHNS 11 BbIBOfPI;

« BbIOMpPaTL CNOCOG peLLeHNs Y4eOHOl 3aaun (CpaBHUBATL HECKO/IbKO
BapuaHTOB peLleHnsi, BbloMpaTb Hanbonee NOAXOAALMIA C YYETOM
CaMOCTOATE/IbHO BbIAENEHHbIX KPUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBUA:

e UCMOMb30BaTb BOMPOCbI  KaK  WCCMEA0BAaTENIbCKUA  MHCTPYMEHT
no3HaHuA; opMyIMpoBaTh BOMPOCHI, (PUKCUPYIOLLME MPOTMBOPEUMe,
Npo6nemy, ycTaHaB/IMBaTb UCKOMOE U AaHHOe, POPMMPOBAThb rMNoTesy,
aprymMeHTUPOBaTb CBOK MO3ULNIO, MHEHWE;

e TMPOBOAUTL  CAMOCTOATENbHO  CMJIAHUPOBAHHLIA  3KCMEPUMEHT,
nccnegosaHne Mo YyCtaHOBAEHUKO OCOGEHHOCTEN MaTeMaTUYecKoro



00beKTa, fABMEHUSA, MPOLEeCcca, BbISBIEHUIO 3aBUCMMOCTEN MeXay
06beKTamu, SABMEHNAMM, MPOLeccamu;

CaMOCTOSATeNIbHO  POPMY/IMPOBaTh  0006LIEHNS W BbIBOAbI MO
pesy/nbTaTamM MpoBeEHHOro Hab/MAEHNs, VUCCeNoBaHNs, OLEHUBATL
[0CTOBEPHOCTb MOJTyYeHHbIX Pe3y/bTaToB, BbIBOAOB U 06006LLEHNI;
MPOrHO31poBaTh BO3MOXHOE pa3BUTME MPoLLecca, a TakKe Bbl4BUraTh
MPeLnoNoXeHNA 0 ero pa3BUTUM B HOBbIX YCI0BUAX.

Pabora ¢ unpopmanmeii:

BbISIBNATb Ae(PULUTLI MHPOPMaLMK, aHHbIX, HEOOX0AMMBIX A4/ 0TBeTa
Ha BOMPOC 1 AN peLleHns 3a4auu;

BblOMpaTb  MH(OPMaUMO M3 UCTOYHWKOB  Pas3/IYHbIX  TUMOB,
aHaM3K1poBaTh, CUCTEMATU3MPOBATb 7 MHTEepPNpeTnpoBaThb
MH(hOPMaLMIO pasinyHbIX BULOB M )OPM NpeACTaB/IEHNS;
CTPYKTYpUpOBaTb MH(OpMauuio, NpeacTaB/isTb €€ B pas/INYHbIX
(hopmax, UNNKCTPMPOBaTb rpanyecku;

OUEeHMBaTb  HaA&XHOCTb  MH(oOpMauMmM Mo  CaMOCTOATESIbHO
ChOpMYIMPOBaHHBIM KPUTEPUAM.

2) Vuueepcanonvie KoMMyHUKamueHnwle Oelicmeusi, 0b0ecnedusaon
CHOPMUPOBAHHOCM COYUATILHBIX HABLIKOS 0OVUATOUUXCSL.
Oo0wmenue:

BOCMPUHMMAaTL U (DOPMY/IMPOBaTb CY)KAEHMS B COOTBETCTBUM C
YCNOBMSAMU W LUENAMU 0OLLEeHMS; ACHO, TOYHO, FPaMOTHO BblpaXkaTb
CBOK TOYKY 3DEHNSt B YCTHbIX W MUCbMEHHbIX TeKCTax, [aBaTb
MOACHEHWNSA MO XOAY PeLleHns 3afayn, KOMMEHTUPOBATb MOYYEHHbIN
pesynbTar;

B X0fe 00CYX[eHWs 3a/jaBaTb BOMPOChbI MO CYLLUECTBY 06CYX[aemoii
TeMbl, MPOG/IEMbI, PeLIaeMO 3afa4un, BbICKa3blBaTb UAEWN, HaLe/leHHble
Ha MOWCK pPeLUeHNs; COMOoCTaB/ATb CBOM CY)XXAEHUS C CYXAEHUAMU
[PYyrMX Y4aCTHUKOB [AMasnora, 06HapyXmBaTb pasfinune M CXOACTBO
MO3ULMIA; B KOPPEKTHON (hopme (POpPMYnMpoBaTb pasHOriacusi, CBOW
BO3PaXKEHWS;

NpeacTaBNATb  pe3y/ibTaTbl — PeleHns  3afadn,  3KCMepUMEHTa,
nccneaoBaHus,  MPOEKTa;  CaMOCTOSATENIbHO — BblOMpaTb  hopmar
BbICTYM/IleHUA C Y4Y4€TOM 3afay npeseHTauMm ©  0COBEHHOCTEN
ayanTopun,

CoTpyaHu4ecTBO:

3)

MOHMMaTb M WCNOMb30BaTb  MPEMMYLLECTBA  KOMaHAHON U
NHAVMBMAYaNbHON PaboTbl NPU PELLEHUM YYeBHbIX 3aaad; NPUHUMaTH
Uenb  COBMECTHOW  [EATENbHOCTW,  NNAHWPOBaTb  OpraHM3aLuio
COBMECTHOW paboTbl, pacnpefenaTb BuAbl PaboT, [OroBapuBaThCs,
0bcy>KaaThb npouecc - pesynbrar paboTbl; 0600WaTb MHEHUS
HECKO/IbKNX NTOLEN;
y4acTBOBaTb B TPYNMOBbIX (hOpMax paboTbl (06CYyaeHWs, OobMeH
MHEHUI, «MO3roBble LUTYPMbI» K WHbIE); BbIMNO/HATL CBOK YacTb
paboTbl M KOOPAMHMPOBATbL CBOW AEWCTBUA C APYTMMW  YfieHaMu
KOMaH/bl; OLeHMBaTb Ka4yeCTBO CBOEro BKIafa B OOLUMA NMPOAYKT Mo
KpUTEPUSAM, CDOPMY/IMPOBAHHLIM YHaCTHMKaMM B3aMMOLENCTBIS.
Yuusepcanvnvie  pecynamuenvie  Oeticmeus, obecneuusaom

Gopmuposanue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:



e COCTaBNSATb NMaH, aNrOPUTM PELLIEHNS 3aAa4m, BbIOMPaTb CNocoo
PeLeHNs ¢ YYETOM UMEHOLLIMXCS PECYPCOB U COOCTBEHHbIX
BO3MOXXHOCTEN, apryMeHTMPOBaThb M KOPPEKTUPOBATb BapuaHTbI

PeLUEHN ¢ Y4ETOM HOBOI MHOopMaLUN.

CaMOKOHTPOJIb:

e BMafeTb HaBblKamMy MO3HaBaTe/IbHON pPeqieKCMM KaK OCO3HaHWS
COBEPLUAEMbIX  AEeACTBMMA W MbICIUTENIbHBIX  MPOLIECCOB,  UX
pesynbTaToB; BMafieTb CrMocobamyt CamomnpoBEpPKM, CaMOKOHTPO/IS
npoLecca v pesynbTarta peLleHns maTeMaTUYeckom 3agayun;

o MNpeaBuaeTb TPYLHOCTU, KOTOPble MOTYT BO3HUKHYTb MPW pPeLleHnm
3a[ja4yn, BHOCWUTb KOPPEKTMBbI B [eATe/IbHOCTb Ha OCHOBE HOBbIX
00CTOATENLCTB,  AaHHbIX, HAWAEHHbIX  OLWMOOK,  BbISBNEHHbIX
TPYAHOCTEN;

e OLEHMBaATb COOTBETCTBME pe3ynbTata Lenu W YCNoBUAM, OOBACHATb
MPUYMHBI JOCTUDKEHUA NN HELOCTMXKEHUSA Pe3y/bTaToB AesATe/IbHOCTH,
HaxoAuTb OLLNOKY, AaBaTb OLEHKY NPUOOPETEHHOMY ONbITY.

HPEIMETHBIE PE3YJIBTATDI
10 KUIACC

OneprpoBaTb NOHATUAMM: TOYUKA, NPAMast, MI0CKOCTb.

[MpYMEHATbL aKCMOMbl CTEPEOMETPUUN U CMEACTBUA U3 HUX MPU PeLLeHnN
reoMeTpuYecKmnx 3afau.

OneprpoBaTb MOHATUAMMW: MapaIeNlbHOCTb W MeprneHANKYNSAPHOCTb
MPAMBIX U MI0CKOCTEN.

KnaccuguumposaTb B3aviMHOE PacrosioXeHne MpAMbIX U MIOCKOCTEN B
MPOCTPaHCTBeE.

OneprpoBaTb MOHATUAMW: ABYrPaHHbIA Yrof, rpaHn ABYrpaHHOro yrna,
pebpo ABYrpaHHOro yrna; IMHelHbIW Yron ABYrpaHHOro yrna; rpagycHas mepa
[BYTPaHHOro yrna.

OneprpoBaTb MOHATUAMMW: MHOTOFPaHHWK, BbINYK/bIA W HEBbIMYK/bIA
MHOTOrPaHHK, 3/1eMeHTbl MHOTOrpaHHKKa, NpaBu/bHbIA MHOrOrpaHHUK.

PacnosHaBaTb OCHOBHble BWAbl MHOrOrpaHHUKOB (MuMpamMupaa; npu3sma,
MPAMOYTO/bHLIV Napansenenunes, Kyo).

KnaccugpuumpoBaTb  MHOrOrpaHHWKW,  BblbMpas  OCHOBaHUSA  A/14
Knaccumkauum @bmyKﬂble M HEBbIMYK/ble MHOrOrpaHHUKW; MNpPaBUsbHbIE
MHOTOrPaHHVKM; NPSMbIE Y HAaK/TIOHHbIE NPU3MbI, Napannenenunesbl).

OnepurpoBaTb MOHATUAMN: CeKyLLas M10CKOCTb, ceyeHve
MHOTOrpaHHMKOB.

OOBACHATL MPUHLMIMbI NOCTPOEHUA CEYEHWNIA, UCMO/b3YA METOL C/ef0B.

CTpouUTb CEeYeHWSs MHOrOrpaHHMUKOB MEeTOLOM CNefoB, BbIMNOJHATD
(BbIHOCHbIE) MJIOCKME YEPTEXN U3 PUCYHKOB MPOCTbIX OOBLEMHbIX (Uryp: BUA
CBEPXY, COOKY, CHM3Y.

PellaTb 3afjaun Ha HaxoXfeHue reoMeTpuYecKUX BEIMYMH MO obpasLam
UNW anropuTmam, NpPUMeHsAs N3BECTHbIE aHAIMTUYECKNE METOLbI MPY PeLleHnu
CTAaHZAPTHbIX MaTeMaTUyeCKMX 33fa4 Ha BblYMCNEHWE PaCCTOAHWIA MeXay
[BYMs TOYKaMW, OT TOYKM [0 NPAMOA, OT TOYKM [0 MIOCKOCTU, MEXAY
CKpeLLMBatoLLMMUCS MPAMbIMM.



Pewwatb 3afa4nm Ha HaxoXfJeHue reoMeTpMYecKMX BeNMUYUH MO 0bpasLam
WU anropuTMam, NpUMeHsst M3BECTHbIE aHAIMTUYECKe METOAbI NPU pPeLleHnn
CTaHAAPTHbIX ~MaTEMATUYECKMX 3afja4 Ha  BblYMCNEHWE YI/I0B  Mexay
CKpeLLMBalOLWMMUCA  NPAMbIMKA,  MeXAy NpsAMOM U MIOCKOCTbIO, Mexay
MI0CKOCTAMM, [ABYTPaHHbIX Yr/I0B.

BLlUNCAT  06bEMbI 1 nnowaay MnoBepxHOCTEN MHOMOrpaHHMKOB
(Npu3ma, nupammaa) ¢ NPUMEHEHWEM (HOPMYN; BbIYMC/IATb COOTHOLLIEHMS
MeXay niowaasMmn noBepxHocTen, 06bEMamm NOA0OHbLIX MHOMOrpaHHMKOB.

OneprpoBaTb MOHATUAMU: CUMMETPUSA B MPOCTPaHCTBE; LIEHTP, OCb U
MI0CKOCTb CUMMETPUM; LIEHTP, OCb M NIOCKOCTb CUMMETPUN (UTYPbI.

3BnekaTb, Npeobpas3oBbiBaTb W WHTEPMPETUPOBATb MH(OPMaUui0 o
MPOCTPAHCTBEHHBIX FEOMETPUYECKUX (hUrypax, NPeACTaB/IEHHYHO Ha YepTexax
N PUCYHKaX.

[MpUMeHATbL reoMeTpuyeckne (akTbl A/19 PeLleHns CTepeoMeTPUYECKMX
3afjay, npegnonaralOWmMx HECKO/bKO LIaroB  pelleHus, ecnm  YCNoBUS
NPUMEHEHNS 3a/laHbl B BHOV (hopMe.

MpYMeHATbL  NpoCTeilne nporpaMMHble  CPeacTBa W 3NEKTPOHHO-
KOMMYHUKaLIOHHbIE CUCTEMbI NMPU PELLEHUM CTEPEOMETPUYECKIX 3a/ad.

MpyBOAMTL MPUMEPLI MaTeMaTUYeCKMX 3aKOHOMEPHOCTel B MpPUPOAe W
XXW3HW, pacro3HaBaTh MPosB/eHNe 3aKOHOB reOMETPUN B UCKYCCTBE.

ﬂpVIMEHﬂTb MO/ly4eHHble 3HaHMS Ha MPaKTUKE: aHa/IM3MPoBaTb peasibHble
CUTyaUuuu U NPUMEHSTb W3YYeHHble MOHATUS B MPOLIECCE MOMUCKa peLLeHus
MaTemMaTtuyeckn CqopMyMpoBaHHOW MpPo6GeMbl, MOAENMPOBaTb peasibHble
CUTyauuu Ha f3blke TFeOMeTpUM, WCCNedoBaTb MOCTPOEHHbIE Modenn C
MCNONb30BAHNEM TEOMETPUYECKMX MOHATMI M TeopeMm, arnnapaTta anrebpsbl;
pelaTb MpaKTUYecKMe 3afayn, CBA3aHHblE C HaxXOXAEHWEM reoMeTPUYECKUX
BE/TNYMH.

11 KITACC

OneprpoBaTb NOHATUAMU: LMMHAPUYECKas NMOBEPXHOCTb, 06pasytoLume
UMNMHOPUYECKOW  MOBEPXHOCTW;  LMMHAP,  KOHWYEcKas  MOBEPXHOCTb,
06pasyHoLLme KOHNYECKOW NOBEPXHOCTU, KOHYC; chepryeckast MoBEPXHOCTb.

Pacno3HaBaTtb Tena BpalleHusa (WMnnHap, KOHYC, cdepa v wap).

OO6BACHATL CNOCOObI NOTYYEHNS TeN BPaLLeHNs.

KnaccnuumpoBaTb B3aMHOE PacrosioxeHve cpepbl U MIOCKOCTM.

OnepupoBaTb MOHATUSAMM: LIAPOBOA CErMEHT, OCHOBaHWE CEerMeHTa,
BbICOTA CErmMeHTa; LLUApoBO/ CfOW, OCHOBaHWE LWIAPOBOrO C/osi, BbiCOTA
LLIApPOBOr0 C/0S; LLAPOBOI CEKTOP.

BbIUMCASTE  0OBEMbI 1 nnowaan MoBepxXHOCTe Ten  BpalleHus,
reOMeTPUYECKNX TeN C NPUMEHEHNEM (hopMmyI.

OnepupoBaTb MOHATUSMU: MHOTOTPaHHWK, BMWUCAHHLIA B Chepy W
OMUCaHHbIA OKOMO cepbl; cdepa, BNMCaHHas B MHOFOrPaHHWK WK Teno
BpaLLeHWS.

BblUMCAATL COOTHOLLIEHWSA MEXAY MN0LLAAAMU NOBEPXHOCTEN 1 06bEMaMK
MoA06HbIX Ten.

306paxatb M3ydyaeMble QUrypbl OT PYKU U C MPUMEHEHMEM MNPOCTbIX
YEPTEXHBIX MHCTPYMEHTOB.

BbINONHATL  (BbIHOCHbLIE) M/IOCKME YEPTEXU W3 PUCYHKOB MPOCTbIX
00BbEMHbIX (Uryp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTb CEYEHUS TEN BPALLEHUS.



3Bnekatb, WHTEPNPeTUpoBaTb W Npeobpa3oBbiBaTb MHGOPMaUMO O
MPOCTPaAHCTBEHHBLIX FEOMETPUYECKMX (PUrypax, NPeACcTaBEHHYIO Ha YepTexax
N PUCYHKaX.

OnepupoBaThb NOHATUEM BEKTOP B NMPOCTPAHCTBE.

BbINO/HATL  [1EACTBUS  CNOXEHUs] BEKTOPOB, BbIUWATAHWS BEKTOPOB W
YMHOXEHMSI BEKTOpa Ha 4MUCN0, OOBLACHATb, KakKMMK CBOWCTBAMMW  OHWU
ob6naaator.

[MpUMeHATL NpaBKo Napannenenuneaa.

OnepupoBaTb MOHATUAMW: [EKApPTOBbl KOOPAWHATbl B MPOCTPaHCTBE,
BEKTOP, MOfY/Nb BEKTOpa, PaBeHCTBO BEKTOPOB, KOOPAMHATbI BEKTOPA, Yrof
MeXy BEKTOpaMW, CKa/isipHOe MNpOu3BeAeHME BEKTOPOB, KO/IMHEapHble W
KOMIMNaHapHble BEKTOPbI.

HaxoanTb CyMMYy BEKTOPOB W MpPOM3BEAEHME BEKTOpPa Ha 4uCno, yron
MeXy BEKTOpaMmW, CKansipHOe MPOM3BEAeHMe, pacKiadbliBaTb BEKTOP N0 ABYM
HEKON/IMHeapHbIM BEKTOpaM.

3afaBaTb M10CKOCTb YpaBHEHVEM B IEKAPTOBOW CUCTEME KOOPAMHAT.

[MpUMeEHATb FeoMeTpuyeckmne (akTbl A5 PELUEHUs CTEePEeOMETPUYECKUX
3afa4, npeanonaratoliMX HECKONbKO LUAroB  peLleHus, ecnv  ycnoBus
NPUMEHEHNs 3a/laHbl B BHOV (hopMe.

PellaTb NpocTelLlne reoMeTpUYeckue 3aaqm Ha NPMMEHeHNE BEKTOPHO-
KOOPAUHATHOro MeToAa.

PewaTb 3afa4n Ha [10Ka3aTe/flbCTBO MaTemMaTUUYeCKMX OTHOLLEHUA W
HaxoXAeHNe reoMEeTPUYECKMX BeMMYMH N0 obpasuaMm WM  anroputmam,
MPUMEHSAS M3BECTHbIE METOAbl MPU PELLeHUM CTaHOapPTHbIX MaTeMaTUYecKuX
3aaau.

MpUMeHATbL NPOCTEMLIME NPOrpamMMHble CPeAcTBa W 3NEKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI NPU PELLIEHN CTEPEOMETPUUECKMX 3aaad.

MpuBOANTL NPUMEPLI MaTEMATUYECKMX 3aKOHOMEPHOCTE B npupode u
XKN3HK, pacrno3HaBaTb NPOSIBMEHNE 3aKOHOB reOMETPUN B UCKYCCTBE.

|_|pI/IMeHFITb MONMYYEHHbIE 3HAHWA Ha MPaKTUKe: aHaNM3MPoBaThb peasibHble
CUTyaUuUu U NPUMEHSTb W3YYeHHble MOHATUS B MPOLIECCE MOMCKa peLLeHus
MaTeMaTU4yeckn ChopMyMPOBaHHON NPO6MeMbl, MOAENMPOBaTb pPeasibHble
CUTyauuu Ha f3blke TeOMeTpUM, WCCNeoBaTb MOCTPOEHHbIE MOAenu c
MCMOMb30BAaHNEM TEOMETPUYECKMX MOHATUIM M Teopem, annapata anreépbl;
pewaTb NpPakTU4YecKMe 3afayvu, CBA3aHHbIE C HaXOXAEHWEM FeOMEeTPUYECKUX
BE/INYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoanuecTBo 4acoB
HaumenoBanue pa3jaeiioB JuiekTpoHHbIE (HUGPOBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
M TeM MPOrpaMMbIl Bcero oOpa3oBaTe/ibHbIE pecypchl
n padoThI padoThI
1 BBefeHue B cTEpeOMeTpuUIo 10
[MpsAMble 1 NIOCKOCTA B
MPOCTPaHCTBe.
2 pocTp 12 1
MapannenbHOCTb NPAMBIX U
M/10CKOCTEN
3 [MepneHANKYNApHOCTb 19
MPAMbIX 1 MI0CKOCTeN
Y1ibl MeXay npsaMbIMy 1
4 Ay P 10 1
MA0CKOCTAMU
MHoOrorpaHHuKnM 11 1
O6bEMbI MHOTOTpaHHNKOB 9 1
- MoBTOpeHNE: ceveHuns, A 1
PaccTosAHMA U YI bl
OBLLEE KOJIMYECTBO 63 5 0
YACOB MO NPOIrrPAMME




11 KITACC

NMPOIrPAMME

HaumeHoBanue KonuyecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Tena BpaLLeHus 12
2 O6BEMBI TeN 5 1
BekTopbl 1
3 KOOpANHaTLI B 10 1
MpPoCTpaHCTBe
[NoBTOpEHME,
0606LLeHwe,
4 " 7 1
cucrematmnsaynd
3HaHWI
OBLEE KOJIMYECTBO
YACOB 10 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

~

Tema ypoka

KoaunuecTBO 4acos

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHbIe NOHATUA
CTEPEOMETPUU: TOUKA,
npsmas, N1ocKoCTb,
npocTpaHCcTBO. [paBuna
N306paXKEHNS Ha PUCYHKAX:
1N306paXkKeHNs NIOCKOCTENR,
napansiefibHbIX NPAMbIX
(oTpeskoB), cepeanHbI
oTpeska

MoHATKA: NnepecekaroLmecs
MNJ0CKOCTH,
nepecekaroLmneca rnpamasa n
MN/10CKOCTb

MoHATKA: NnepecekaroLmecs
MN10CKOCTH,
nepecekaroLmneca rnpamaa n
MN/10CKOCTb

3HAKOMCTBO C
MHOrorpaHHUKamu,




n306paxKeHvie
MHOrOrpaHHMKOB Ha
PUCYHKaX, Ha
MPOEKLMOHHBIX YepTeXxax

HauanbHble cBeieHMs 0 Kybe
N nupamuae, ux pasBeépTku u
mogenun. CeyeHusa
MHOrorpaHH1KoB

HauasnbHble cBefeHuns 0 Kybe
1 Nupammge, Nx passeépTku 1
mogenu. CeyeHus
MHOrorpaHH1KoB

MoHATne 06
aKCMOMaTNYECKOM
NMOCTPOEHNM CTEPEOMETPUN:
aKC1OMbI CTEpeoOMeTpUn 1
CNeacTBUSA U3 HUX

MoHATne 06
aKCMOMaTUYECKOM
NMOCTPOEHNM CTEPEOMETPUN:
aKCVOMbI CTEpeoMeTpUn 1
CNeacTBUSA U3 HUX

MoHsATME 06
aKCMOMaTUYECKOM
MOCTPOEHUM CTEPEOMETPUN:
aKC1OMbI CTEPeOMeTpUM U
CNeACTBUS U3 HNX




10

MoHsATME 06
aKCMOMaTUYECKOM
MOCTPOEHNM CTEPEOMETPUN:
aKCMOMbl CTEPEOMETPUN U
CNeACTBUS U3 HUX

11

B3anmHoe pacnonoxeHue
NpPsAMbIX B MPOCTPaHCTBE:
rnepecekaroLmecs,
napannenbHole u
CKpeLLmBatoLLmecs npamble

12

MapannensHOCTb NPAMBIX U
MNIOCKOCTEN B NPOCTPAHCTBE:
napasnenbHble Npsmble B
MpPOCTPaHCTBE;
napainesibHoCTb TPEX
NPAMbIX

13

MapannenbHOCTb NPSMbIX 1
M/10CKOCTEN B MPOCTPAHCTBE:
MapannenbHOCTb NPAMON U
MI0CKOCTM

14

YTkl C COHaNpaB/EHHbIMU
CTOpOHamMn

15

Yron Mexay npsivMbivMu B
MpPOCTPaHCTBE

16

Yron mexay npavbiMu B
npocTpaHcTBe




17

MapannenbHoOCTb
NNOCKOCTEN: NapainenbHble
MI0CKOCTM

18

CsoiicTBa napaniefibHbIX
MI0CKOCTeN

19

MpocTeiwme
MPOCTPAHCTBEHHbIE PUTYPbI
Ha NJIOCKOCTW: TETPa3p,
Ky0, napannenenunes

20

MocTpoeHne ceyeHuii

21

MocTpoeHne ceyeHuii

22

KoHTposbHas paboTa no
Teme "lNpamble 1 NI0CKOCTU
B MPOCTPaHCTBeE.
MapannensHOCTb MNPAMBIX U
naockocTen"

23

MepneHANKYNapHOCTb
MPAMOK 1 NNOCKOCTK:
neprneHAVKYNAapHble NpsamMble
B MPOCTpaHCTBe

24

MpsAmMble napannenbHble U
nepneHanKynapHble K
MN/I0CKOCTH

25

MpsAmMble napannenbHble U
nepneHAnKynapHble K
MNJI0CKOCTH




26

Mpu3Hak
neprneHAnNKYIapHOCTU
MPSMOIA 1 NIOCKOCTK

27

Mpu3Hak
nepneHavKyNsapHoOCTU
MPAMON ¥ NNOCKOCTK

28

Teopema 0 NpsMOiA
nepneHAVKYNsapHoi
MI0CKOCTM

29

Teopema 0 NpsIMOiA
nepneHAVKYNsapHoi
NI0CKOCTK

30

Teopema 0 NpsIMOiA
nepneHAVKYNsapHoi
NA0CKOCTK

31

MepneHANKYN[p 1
HaK/OHHbIE: PaccTosHMe OT
TOYKW A0 NNOCKOCTH,
paccTosiHMe OT NPSIMON [0
NA0CKOCTK

32

MepneHanKynsap n
HaK/IOHHbIE: PaccTosHMe OT
TOYKM [0 NNOCKOCTH,
paccTosiHWe OT NPAMON L0
M10CKOCTM

33

MepneHAnKynap u




HaK/OHHbIE: PacCTOsHME OT
TOUKM [10 NIOCKOCTH,
paccTosiHWe OT NPSAMOIA 0
MJ0CKOCTM

34

MepneHanKynap u
HaKMOHHbIE: PacCToAHME OT
TOYKW A0 NNOCKOCTH,
paccTosiHWe OT NPAMOW 0
NN0CKOCTH

35

YT bl B NPOCTPAHCTBE: Yrof
Mexay npsiMom u
NI0CKOCTbIO

36

[ByrpaHHbIi yron,
NHEWHbIR yron
[BYrpaHHOro yrna

37

[BYyrpaHHbIii yron,
NMHENHBIA yron
[BYrpaHHoro yrna

38

MepneHANKYNapHOCTb
NNOCKOCTEN: NPU3HaK
nepneHaNKYNapHOCTY ABYX
NAOCKOCTeW

39

MepneHANKYNapHOCTb
NNOCKOCTEN: NPU3HaK
nepneHaNKYNApHOCTY ABYX
NNOCKOCTeW




40

[NepneHAKYNapHOCTb
MNOCKOCTEN: NPU3HaK
neprneHAVKYNAPHOCTY ABYX
NNOCKOCTeiA

41

Teopema 0 TPéx
nepneHAnKynsapax

42

Teopema 0 TPéx
nepneHAnKynsapax

43

Teopema 0 Tpéx
nepneHanKynapax

44

KoHTponbHas paboTa rno
Temam
"lMepneHAMKYNAPHOCTb
MPAMbIX W MI0CKOCTEN" 1
"Y' bl MeXay NpAMbIMU 1
naockocTamn"

45

MOHATVME MHOTOrPaHHNKa,
OCHOBHbIE 3/1EMEHTBI
MHOrOrpaHHuKa, BbinyKble
1 HEBbINYK/blE
MHOrOrpaHHVKK; pa3BépTKa
MHOrOrpaHHuKa

46

Mpr3ma: n-yronbHas
npu3mMa; rpaHu N 0CHOBaHMA
Nnpu3Mbl; Npamas n
HaK/OHHas NPU3Mbl;




O0KOBas 1 NoJsiHas
NMOBEPXHOCTb MPU3MbI

47

Mapannenenunes,
MPAMOYTO/IbHbIIA
napannenenunes v ero
CBOWACTBa

48

MNMupamnga: n-yrosnbHas
nupamnia, rpaHun u
OCHOBaHVe nNnupamnpbl;
6oKoBas 1 NosHas
MOBEPXHOCTb NUpaMuAbl;
npasu/ibHasa 1 yceyéHHas
nupammnga

49

MpaBunbHbIE
MHOTOrPaHHUKM: NMOHATHE
npasuIbHOIO
MHOTOrpaHHWKa,;
npasunbHas nNpusma un
npaswIbHasA NMpaMunia;
npaBwbHasA TPeyronbHas
nupamuia u NpasuibHbIN
TeTpasgp; Kyo

50

MpencTaBneHve o
npaBuIbHbIX
MHOrorpaHHuKax: oOKTasaap,
[0feKasfp 1 nkocasaap.

51

CummeTpus B




MPOCTPaHCTBE: CUMMETPUS
OTHOCUTE/LHO TOYKM,
MPSIMOA, NIOCKOCTY.
OneMeHTbI CUMMETPUN B
nupammax,
napannenenunesax,
MpPaBW/bHbIX
MHOFOrpaHHMKax

52

BbIUnCNEHNE 3N1EMEHTOB
MHOFOrpaHHIKOB: péopa,
AvaroHanu, yrbl

53

Mnowaab 60KOBOM
MOBEPXHOCTU 1 NOJSTHOIA
MOBEPXHOCTUN NPSAMOLA
NpY3Mbl, N0Waab
OCHOBaHWiA, TeopemMa 0
OOKOBOI NOBEPXHOCTY
NPAMON NpU3Mbl

54

Mnowaas 60KOBOMA
MOBEPXHOCTA 1
MOBEPXHOCTUN NPaBUIbHOM
nupamugsl, Teopema o
nnowann 60KoBoM
MOBEPXHOCTMN YCEUEHHO
nMpamuapl

55

KoHTposbHas paboTa no
Teme "MHororpaHHukmn"




56 | [MoHATMe 06 06BEME 1
57 | O6bEM Nupammnibl 1
58 | O6bEM Nupammnibl 1

59 | OO6vbéM nupamuipl 1

60 | OO6BEM Nupamupbl 1

61 | OO6BEM NpU3MbI 1

62 | O6bEM NpU3MbI 1

63 | OO6BEM NpPU3MbI 1
KoHTponbHas paboTa no

64 | Teme "OO6GbEMBI 1
MHOrorpaHHukos"
lMoBTOpeHWe, 0606LLeHNE
cucTeMaTmn3aLms 3HaHWIA.

65 o 1
MocTpoeHne ceveHnii B
MHOTOrpaHH1Ke
lMoBTOpeHWe, 0606LLeHNE
cUcTeMaTmn3aLms 3HaHWIA.
BbluncneHve pacCcTosHWIA:

66 MeXay ABYMSA TOUKamu, OT 1
TOYKW [0 NPAMONA, OT TOYUKM
[0 NIOCKOCTK, MeXAY
CKpeLLMBaIOLLMMUCS
NpsSMbIMU
Torosas KOHTPO/IbHaA

67 P 1

paboTa




MoBTOpeHue, 0600LLEHNE
cucTeMaTmn3aLms 3HaHWiA.
BbluncneHve yrnos: Mexxay
CKpeLyBaroLmmMmncs

68 o 1
NPSMbIMU, MEXAY NPSIMON 1
MA0CKOCTbIO, ABYrPaHHbIX
YINOB, YINOB MEXAY
MI0CKOCTAMM

OBLLEE KOTMYECTBO 68

YACOB MO NPOIrrPAMME




11 KITACC

Ne

n/
It

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

Cdepa 1 Wwap: LeHTp,
pagunyc, AMameTp;
noLLab NoBEPXHOCTY

cthepsl

B3anmHoe
pacrosioXeHue cgepbl 1
MN/IOCKOCTY;
Kacate/ibHast NI0CKOCTb
K cthepe; nnoLlagp
cthepsl

306paxeHme ciepbl,
LLiapa Ha nyiocKoCTH.
CeyeHus wwapa

LinnnHapunyeckas
MOBEPXHOCTb,
obpasytoLume
LIMIMHAPUYECKOIA
MOBEPXHOCTU, OCb
LUWNVHAPUYECKO
NMOBEPXHOCTH

LinnnHap: ocHoBaHMSA 1
6oKOoBas MOBEPXHOCTb,
obpasytoLLias 1 ocb;
nnowanb 60KOBOW U
MOIHOWN NOBEPXHOCTU

306paxeHne
UMAMHAPa Ha
nNocKocTu. Pa3BépTka
umnmHgpa. CeveHns
UMamMHApa
(nnockocTbHo,
napannensHon nnm
nepneHAVKYNSpHOW ocu
LUMINHApPa)




KoHunyeckas
NMOBEPXHOCTb,
obpasytoLume
KOHWNYECKOM
NMOBEPXHOCTU, OCb U
BEpLLMHA KOHMYECKOW
NOBEPXHOCTU

KoHyc: ocHoBaHwe ©
BepLUMHa, 06pasytoLLas
1 OCb; Nnowaab
OOKOBOW 1 MOMHOWA
MOBEPXHOCTU

Y CeUEHHbIA KOHYC:
06pasytoLLe 1 BbICOTa;
OCHOBaHU1A 1 6oKoBast
NMOBEPXHOCTb

10

306paxkeHne KoHyca
Ha NJIOCKOCTH.
Pa3BépTKa KoHYyca.
CeyeHuna KoHyca
(nnockocTbHo,
napansieNibHoi
OCHOBaHWI0, 1
NNOCKOCTbHO,
npoxopsLlen yepes
BEPLUMHY)

11

KombuHauus ten
BpaLLeHus 1
MHOFOrpaHHVKOB

12

MHoOrorpaHHuK,
OMM1CaHHbIN 0KONO
cthepsbl; cepa,
BMNM1CcaHHas B
MHOrOrpaHHVK U B
Teso BpaLLeHmns

13

MNoHATVE 06 06BEME.
OCHOBHbIe CBOWCTBA
00BEMOB TenN

14

O6bEM UnnnHapa,
KOHycCa




15

O6bém Lwapa n
nnowanb cgepbl

16

Mofo6Hble Tena B
MpoCTpaHCTBe.
CooTHOLIeHUA Mexay
nnowagsamm
MOBEPXHOCTEN,
06bEMaMMN NOA06HBIX
Ten

17

KoHTposbHas paboTa no
Temam “Tena
BpaLLleHns" n "O6beMbI
Ten"

18

BeKTop Ha N10CKOCTU U
B NPOCTPaHCTBE

19

CnoXxeHune n
BblUMTaHNE BEKTOPOB

20

YMHOXeHUe BEKTopa Ha
yncno

21

PasnoxeHwve BekTopa no
TPEM HeKOMMNIaHapHbIM
BeKTopaMm. lNpasmno
napannenenunea

22

PelueHue 3agauy,
CBSI3aHHbIX C
NMPUMEHEHVEM NpaBusI
[elCTBMIA C BeKTOpamu

23

MpamoyronbHas
cucTema KoopamuHar B
NnpoCTpaHCTBe.
KoopanHaTbl BeKTOpa.
MpocTeimne 3agayun B
KoopAmMHaTax

24

Yron mexay
BekTOpamu. CKansapHoe
npon3BeAeHne
BEKTOPOB

25

BbluncneHne yrnos
MeXay npsiMbIMmn 1
MAOCKOCTSIMU




26

KoopanHaTHO-
BEKTOPHbI MeTOZ npwu
peLueHnn
reoMeTpnYecknx 3afau

27

KoHTponbHas paboTa no
TemMe "BeKTopbl 1
KOOpAMHaThI B
npocTpaHcTee"

28

[oBTOpEHME,
06006L1eHNe U
cucTemaTmnsaums
3HaHWA. OCHOBHbIE
(hnrypbl, hakThl,
TeopeMbl Kypca
nnaHUMeTpum

29

MoBTOpEHME,
0606LLeHMEe 1
cucTemaTmnsaums
3HaHWA. OCHOBHbIE
(hurypsl, hakTol,
TeopeMbl Kypca
nnaHUMeTpum

30

NoBTOpEHME,
06006L1eHNe 1
cuctemaTusaums
3HaHWIA. 3agaun
NIaHUMETPUM U METOLbI
NX peLleHuns

31

NoBTOpEHME,
06006L1eHNe 1
cucTemaTmnsaums
3HaHWU. 3agaum
NAaHUMETPUN N METOLb!
NX peLLeHns

32

MoBTOpEHME,
0606LLEeHME 1
cucTemaTmnsaums
3HaHWA. OCHOBHbIE
(hnrypbl, (hakThl,
TeopeMbl Kypca
CTEPEOMETPUU




33 MITorosast KOHTpO/IbHasA 1 1
paboTa
[NoBTOpEHME,
34 0606LLEeHME 1 L
cucTemartmsauma
3HaHWI
OBLUEE KOJIMYECTBO 4 3 0
UYACOB IO NMPOIrPAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IS YYEHUKA
reomeTpus, 10-11: Yueb. ana obuieobpasosar. yupexaeHunin/ J1.C. AtaHacsH, B.®.
byty3os, C.b. Kagomues 1 gp. — M.: TpocseLleHme

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

MoypoyHble pa3paboTky no reomeTpumn 11 knacc (amddepeHLMPOBaHHbIA NOAX0A) —
000 «BAKO».

YuebHoe nocobue ans yuntenei, npenogatowmnx reometpus 10-11 knacc no
yuebHUKy aBTopoB J1.C.ATaHacsH, .®.byTy30Ba.

b.I". 3uB, B.M. Meiinep, A.lN. baxaHCKuiA. 3agayn rno reometpum ang 10— 11

KnaccoB. —I1pocBeLLeHMe.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
cant "PELLIY EI3" 6a30Bbli1 ypOBEHb, NPOMW/bHBIA YPOBEHD.

cant "CTATIPAL"












