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MOACHUWTEJIbHAA SAMNMMNCKA

Pabouas nporpamma yuyebHoro kKypca «lreomeTpusa» 6a30BOro ypoBHs Ans
obyuvarowmxca 10 -11 knaccoB paspaboTaHa Ha ocHoBe dPefepanbHOro
rocyfapCTBeHHOro  ob6pa3oBaTefNlbHOro  CcTaHgapTa  cpefjHero  o6uero
06pa3oBaHmMA, C YYETOM COBPEMEHHbLIX MUPOBbLIX TPEGOBAHWIA, NPeAbABASEMbIX
K MaTeMaTM4yeckoMy 00pa30oBaHMiO, U TpaauuMin POCCUINCKOro obpasoBaHus.

Peanusauus NporpaMmbil o6ecneynBaeT OBnafeHune KNHOYEBbLIMM
KOMMETEHLMSMM, COCTABNSAIOLMMN OCHOBY A1 CAMOPA3BUTUS U HENPEPLIBHOTO
06pa3oBaHms, LLeSIOCTHOCTb 06LLEeKYNbTYPHOTO, NIMYHOCTHOTO n

Mo3HaBaTe/IbHOro PasBUTUSA MYHOCTU 0OyYatoLLINXCA.
LLEJTN M3YYEHNA YHEBHOTI O KYPCA

BaXHOCTb Yy4yebHOro Kypca reomMeTpum Ha YpPOBHE cpefHero oo6uiero
obpasoBaHuMs 00ycC/OBNeHa NPaKTUYEeCKOW 3HAYMMOCTbIO MeTanpegMeTHbIX U
npeAMETHbIX pe3y/ibTaTOB 00y4YeHUs TeOMeTPUU B HanpaB/ieHUN TIMYHOCTHOIO
pasBUTUSA 0bydatoLmxcs, POPMUPOBAHMA (YHKLMOHANLHOW MaTemMaTUYecKow
rPpaMOTHOCTM,  M3YYEeHUs  APYrux Y4yebHbIX AucuumnavH. Passutuve Y
00byyaroLMXcs NpaBWUIbHbIX MPeACTaBNEHU O CYLLHOCTU W NPOUCXOXAEHUU
reoMmeTpuyeckmx abcTpakuuii, COOTHOWEHUW peanbHOro W UAeasnbHOro,
XapakTepe OTPaXXeHUs MaTemMaTM4YeCKOW HayKohl $BMEeHUMA U NpoLeccos
peasibHOro mMupa, Mecte reoMeTpuMm B CUCTEME HayK M PO/ MaTeMaTUYecKoro
MOJENPOBaHNUA B Hay4yHOM MO3HaHUM W B MNpaKTUKe CcrnocobcTByeT
(hopMMpPOBaHNIO HAy4YHOr0 MWPOBO33PEHMS YyYallMXCHA, a TakKXe Ka4yecTs
MbILeHUS, HeO6X0ANMbIX ANA aganTauumn B COBPEMEHHOM 06LLECTBE.

CeomMeTpusa ABNAeTCA OAHUM M3 6a30BbIX MPELMETOB Ha YPOBHE CpefHero
obwero o6bpasoBaHWs, TakK Kak o0b6ecrneymBaeT BO3MOXHOCTb W3YyUYeHUs Kak
ANCUMNINH €CTEeCTBEHHO-HaY4YHOI HanpaBAeHHOCTU, TaK U ryMaHUTapHOMN.

Jlornyeckoe MbilwneHne, GHopMUpyeMoe Npu MU3yvyeHUU 0b6yyarowmmMucs
MOHATUAHBLIX OCHOB TEOMETPMM U  MOCTPOEHUM  LEMOYKM  NIOFUYECKUX
YTBEPXAEHUI B X04e pPelleHns reoMeTpuyeckmx 3agady, YMeHue BblABUraTb U
onpoBsepraTtb rMNoTe3bl HEMOCPEACTBEHHO UCMOMb3YIOTCA MPU pPeLleHnn 3aaad
eCTeCTBEHHO-Hay4YHOr0 LMK/, B YACTHOCTU M3 Kypca (PU3MKN.

YMeHWe OpveHTMPOBATbCSH B MPOCTPAHCTBE WUrPaeT CYLLECTBEHHYH POJib
BO BCeX 006NacTAX AeATeNbHOCTM YenoBeka. OpueHTaLus YenoBeka BO BPEMEHM
M NMPOCTPAaHCTBE — HEO0OXO0AMMOEe YC/NOoBME €ro couuanbHOro 6biTus, hopma
OTPaXKEHUSI OKPY>XKaloLero mupa, ycnoBme yCcnewHoro nosHaHuUs U akTUBHOIO
npeobpa3oBaHna AeNCTBUTENbHOCTU. OnepupoBaHMe MPOCTPAHCTBEHHbIMM
obpaszamn 00beAMHSET pasHble BUAbl YYeOHOW W TPYAOBOW AEATENbHOCTH,
ABNAETCA OAHUM M3 NPOMECcCMOHaIbHO BaXKHbIX KayecTB, MNO3TOMY aKTyalbHa
3afla4a (hopMUPOBaHNS Yy 06YyYarOLMXCA MPOCTPAHCTBEHHOrO MbILWMEHNS Kak
pasHOBMAHOCTM 06pa3HOr0 MbILW/IEHUS — CYLLEeCTBEHHOrO KOMMOHEHTa B
MOArOTOBKE K MPaKTUYeCKON AeATeNIbHOCTM MO MHOTMM HarnpaB/ieHUAM.

Llenb ocBoeHMs nporpammbl y4ebHOro kypca «leomeTpusi» Ha 6a30BOM
YpoBHe 06y4deHus - obuweobpa3oBaTenbHOe W OOLWEKYNbTYPHOE pasBUTUE
obyuvawowmxca 4yepes obecrneyeHMe  BO3MOXHOCTM  MPUOBpPeTEHUA U
MCNONb30BaHMUA CUCTEMATMUYECKMX TEeOMETPUYECKUX 3HAHWA W [OeACTBUMN,
cneuynmguyHbIX  reomMeTpuMn,  BO3MOXHOCTM  YCMEWHOro  MpoAO0/IKEHUS
obpa3oBaHMsi MO  CNeunanbHOCTAM, He  CBf3aHHbIM € MPUKIAAHbIM
MCNOJ/Ib30BaHNEM FeOMeTPUMN.



MporpaMmma Mo reomeTpum Ha 6a30BOM YpOBHE MNpeAHasHayeHa AN
obyvalowmnxca cpefHel  LWKOMblI, HE  MWCMbITbIBABWMX  3HAUYUTENbHbIX
3aTpPyLHEHUI Ha YpPOBHE OCHOBHOro 06uiero ob6bpasoBaHus. TakuM 06pasom,
obyyvaroumecs Ha 6a30BOM YpPOBHE [0/DKHbI OCBOMUTb 06LME mMaTeMaTuyeckue
YMEHWUSA, CBSA3aHHbIE CO CMNeUN(UKON reoMeTpum 1 HeobXoaUMbIE A5 XKU3HU B
coBpeMeHHOM obuiectBe. Kpome 3TOro, OHM MMET BO3MOXHOCTb M3Y4YuTb
reometTputo 6onee rny6okKo, ecnn B fanbHeilwemMm BO3HUKHET HEOOXOAMMOCTL B
reoMeTpUYecKMX 3HaHUsAX B NPOMeccroHaIbHON AeATeNbHOCTH.

[oCTUXXeHWe Uenn OCBOeHUSA Mporpammbl 06ecrneynmBaeTcs peLleHnem
COOTBETCTBYKOLWMNX 3adad. [1pnopuTETHLIMKM 3ajadyaMu OCBOEHUA  Kypca
«"eomeTpun» Ha 6a30B0OM ypoBHe B 10— 11 knaccax fABNAKOTCA:

* (opmupoBaHue npefcTaBfieHNs O TFEOMEeTPUM KakK YacTu MMPOBOM

KYNbTYpbl U 0CO3HaHME €€ B3aMMOCBA3M C OKPYXakoLW M MUPOM;

* (hopMUpOBaHMe NpeacTaBNeHUss O MHOTOrpaHHMKax U Tenax BpalleHus
KaKk 0 BaXHeNWMX maTemMaTUyecKux MoAenax, MO3BONSAOLLNX
ONKUCbIBAaTb U N3yYaTb pasHble ABMIEHUA OKPYXKaloLero Mupa,

* (DOpMUpPOBaHME YMEHWHA pacrno3HaBaTb Ha 4epTexax, MOAendx n B
peasibHOM MUpe MHOrOrpaHHUKN N Tena BpaLleHus;

* O0BNajeHWe MeTojamu  pewleHMa  3ajady  Ha  MOCTPOEHUA  Ha
N306paxXeHNAX NPOCTPAHCTBEHHbIX PUTYP;

* (DOPMUPOBaHME YMEHWS ONepupoBaTb OCHOBHbLIMK MOHATUAMU O
MHOrOrpaHHMKax v Tefiax Bpaw,eHNs n nX OCHOBHbIMW CBONCTBaMU;

* O0BNajeHue anroputMamMu  pelleHMs  OCHOBHbIX TWMOB  3ajau;
(hopMunpoBaHMe yMeHUs MNPOBOAUTbL HEC/IOXKHble [O0KasaTe/lbHble
paccy>aeHnsa B X04e peLleHus CTepeoMeTpuyeckux 3afad u 3agay C
NPaKTUYEeCKUM COfepXKaHNEM;

* pasBUTUE  WHTENNIEKTYallbHbIX W TBOPYECKMX  CNOCOGHOCTeW
obyyatolmxcsd, Mo3HaBaTe/IbHOW aKTMBHOCTW, UCCef0BaTe/lbCKUX
YMEHWA, KPUTUYHOCTU MbILLNEHWS;

e (hopmupoBaHMe  (DYHKLUMOHA/NIbHOW  rPamOTHOCTW,  PeneBaHTHOW
reomMeTpun: YyMeHUe pacno3HaBaTb MNPOABMEHNA TEOMETPUYECKUX
MOHATUIA, OOGBLEKTOB W 3aKOHOMEPHOCTEW B peanbHbIX >XU3HEHHbIX
CUTYyaumMax U Npu M3yyeHUn Apyrux yyebHbIX npeameToB, NPOSB/IEHUA
3aBMCUMOCTEN W 3aKOHOMEpPHOCTeil, (OpPMYy/nMpoBaTb KX Ha A3blKe
reoMeTpum W co3gaBaTb TreoOMeTpUYECKME MOLeNnn, MNPUMEHATb
OCBOEHHbI reoMeTpMYeCcKMin annapatr [ANA  pPeweHns MpakTuKo-
OPUEHTUPOBaHHbLIX  3ajad, WHTepnpeTnpoBaTtb U  OLEHMBATb
NONlyYeHHble pe3ynbTaThl.

OTANYNTENbHOW OCOBEHHOCTLIO NPOrpamMmbl ABNSAETCS BKIKOUEHUE B KypC
CTepeoMeTpuUM B Hayane ero wu3y4yeHUa 3afay, pelaemMmbiXx Ha YpOBHe
MHTYUTMBHOIO MO3HaHUA, U onpegenéHHbIM 06pa3om opraHu3oBaHHas paboTa
Hag HUMW, YTO CMOCOOCTBYIOT PasBUTUIO STIOTMYECKOro U NPOCTPAHCTBEHHOIO
MbILL/IEHUA, CTUMY/IUPYET NpPOTeKaHWe WHTYUTUBHbLIX MPOLLEeCCOB, MOTUBUPYET
K fa/lbHeLeMy U3yUYeHUIO npegmeTa.

MpeanoyteHne oTAAETCA HArNsA4HO-KOHCTPYKTUBHOMY MeTO4Yy 00yYeHus,
TO €eCTb TeOpeTMYecKMe 3HaHUS WUMEKT B CBOEl OCHOBE YYBCTBEHHOCTb
NpeAMeTHO-NPaKTUYECKON  [eATeNbHOCTU.  Pa3BuWTME  MPOCTPaHCTBEHHbIX
NPeAcTaBNeHUI Y YyYallMXcs B Kypce CTEPEOMETPUM MpPOBOAUTCA 3a CYUET
pelleHNs 3afjay Ha Cco3jaHuWe MPOCTPaHCTBEHHbLIX 00pa3oB M 3ajay Ha
OnepupoBaHMe NPOCTPaHCTBEHHbIMKU o6pa3amu. Co3gaHme obpasa NPoOBOAUTCA



C OMOpPOi Ha HarNA4HOCTb, & ONepupoBaHne 06pa3oMm - B YC/I0BUSAX OTB/IEYEHUSA
OT HarnNagHoCTU, MbICIEHHOTO U3MEHEHMA ero UCXOAHOr0 CoAepXKaHus.

OCHOBHblEe cofepXaTefnbHble NWUHUM Kypca «[eomeTpum» B 10-11
Knaccax: « MHOrorpaHHukmn», «lpsamMblie M NJOCKOCTU B NMPOCTPAHCTBE», «Tena
BpalleHna», «BeKTopbl M KOOpAWHAaTbl B NPOCTpPaHCTBe». PopmupoBaHune
NOTNYECKNX YMEHWUIN pacnpefensieTcsa He TONbKO MO COAepXKaTeslbHbIM JINHUAM,
HO M MO rogam o6y4eHUs Ha YPOBHe cpefHero obuero o6pasosaHus.

CopepxaHvie obpa3oBaHusA, COOTBETCTBYIOLLEe NPefMeTHbIM pe3y/bTaram
OCBOEHMA paboyeil nporpammbl, pacnpegenéHHbIM MO rogam 06y4eHus,
CTPYKTYPMPOBaHO TakMM 06pa3oM, 4TOObl OBflafleHNe reoMeTPUUYECKUMM
MOHATUAMUN N HaBbIKAMW OCYLLLECTBNAMOCH MOC/ef0BaTe/IbHO U NOCTYNaTesibHO,
C cobnogeHMeM npuHUMNA MPeeMCTBEHHOCTWU, YTOObI HOBble 3HAHUA
BKMOYaNMCb B OOWYHD  CUCTEMY  TEOMETPUYECKUX  MNpefcTaBieHUN
obyuvarowmxcsa, pacwmpas n yraybnas e, obpasysd nNpoyHble MHOXECTBEHHbIe
CBA3MW.

MECTO YYEBHOI'O KYPCA B YHEBHOM T1J1AHE

Ha n3yuyeHune reomeTpum oTBOAMUTCA 2 Yaca B Heaento B 10 knacce 1 1uac
B Hefento B 11 Knacce, BCero 3a Aga roga o6yuyeHus - 102 yue6Hbix vaca.



COOEPXAHWVE YUHEBHOIO KYPCA

10 K/TACC

MpAMbIe 1 NI0CKOCTM B NPOCTPaHCTBe

OCHOBHble  MOHATUA  cTepeoMeTpuu. Touka, npaAmas, MJ0CKOCTb,
NpocTpaHCcTBO. [MoHATME 06 aKCMOMaTUYEeCKOM MOCTPOEHUU CTEepPeoMeTpUn:
aKCMOMbl CTEPEOMETPUU U CNeACTBUA U3 HUX.

B3auMHOe pacrnonoxeHue MpAMbIX B MPOCTPAHCTBE: MepeceKatoLimnecs,
napannenbHble W CKpewmBarowmecs npamole. llapannenbHOCTb MNPAMbIX U
MJIOCKOCTE B MNPOCTPaHCTBE: MapajfenbHble NpsiMble B MPOCTPAHCTBE;
napannenbHoCTb TPEX NPAMbIX; NapanieflbHOCTb NPSMOI U NIOCKOCTU. Y TNbl C
COHanpaBs/IeHHbIMW CTOPOHaMW; Yrosi MexXxay npsMbiMWU B MPOCTPAHCTBE.
MapannenbHOCTb  MJIOCKOCTER:  napasnfiefibHble  MIOCKOCTW;  CBOWCTBA
napannefnbHbIX MNAOCKOCTeN. [pocTeilune NPOCTPaHCTBEHHbIE (UTYpbl Ha
MIOCKOCTU: TeTpasap, Kyb, napannenenunes; NoCTPOEHNE CEYEHNNA.

MepneHAMKYNAPHOCTb NPSMOM U NAOCKOCTU: NeprneHAnKYNspHbIe Npsmble
B MPOCTPaHCTBE, MpAMble NapanefibHble U MeprneHANKYNSPHbIE K MIO0CKOCTH,
npu3HaK NepneHaAnKYNSsPHOCTM MPAMOA U NNOCKOCTM, Teopema O MPAMOM
nepneHANKYAPHOW NAOCKOCTU. YT/bl B MPOCTPAHCTBE: YIron MexXay npsamon v
MIIOCKOCTbIO; ABYrpPaHHbIA  Yron, JIVUHENHbIA Yron ABYrpaHHOro  yrna.
MepneHAMKYNAP W HaKNOHHble: pPacCTOAHME OT TOYKM [0 MJIOCKOCTH,
paccTosiHMe OT MPAMOA [0 MNOCKOCTU, MPOeKUMs (Urypbl Ha MAOCKOCTb.
MepneHAMKYNAPHOCTL  MJIOCKOCTENn: Npu3HaK MeprneHAUKYNApHOCTU  [ABYX
nnockocten. TeopeMa 0 Tpéx neprneHgnKynapax.

MHororpaHHuKmn

MOHATME  MHOrorpaHHWKa, OCHOBHble 3/IEMEHTbl  MHOTrOrpaHHuKa,
BbINMYK/ble W HEBbINYK/ble MHOrOrpaHHUKW; pasBépTka MHOrorpaHHuKa.
Mpu3mMa: «-yronbHas npusMa; rpaHW W OCHOBAHMA TMpPU3Mbl; MpAMas W
HakNOHHas  npu3Mbl; 6GOKOBas M MNOJIHAA  MOBEPXHOCTb  NPU3MBI.
Mapannenenunes, nNpPAMOYrofibHbIA  Mapannenenunes W ero CBOWCTBA.
Mupammnpa: «-yronbHas nupamupa, rpaHu u ocHoBaHWe nupamupbl; 60KoBas U
MonHas TMOBEPXHOCTb MupaMuibl; NpaBuibHad W YCeYEéHHas nupamuja.
AneMeHTbl MpuU3Mbl U nupamuibl. [lpaBuUibHbIE MHOFOFPaHHUKW: MOHATME
NpaBuUIbHOrO MHOTOrpaHHMKa; Npasu/bHas Mpu3Ma W npasuibHas NUpamuaa;
npaBunbHas TpeyronbHas nupamMuga W NpasubHbIA  TeTpasgp;  Kyo.
MpeacTaBnieHne 0 MNpaBWUIbHBLIX MHOrOrpaHHUKax: OKTasAp, [AOA4eKasgap MU
nkocasgp. CevyeHns NpusmMbl U NUpPamuAbl.

C/YMMeTpUA B NPOCTPAHCTBE: CUMMETPUSA OTHOCUTENIbHO TOYKU, MPAMOWN,
MIOCKOCTU. INEeMEeHTbl CUMMETPUW B Nupammpax, napannenenunegax,
NnpaBUIbHbIX MHOFOrpaHHMKax.

BbluncneHve 3neMeHTOB MHOrorpaHHWKOB: pébpa, AuaroHanu, Yribl.
Mnowanb 60KOBOM MOBEPXHOCTM W MOSIHOW MOBEPXHOCTU MPAMOW MPU3MBI,
naowagb OCHOBaHMW, Teopema O OOKOBOW MOBEPXHOCTWU MPSAMOW NPU3MBI.
Mnowanb OGOKOBOW MOBEPXHOCTU W MOBEPXHOCTW NPaBWIbHOW NUpaMuisbl,
Teopema O naowaan yceyéHHoil nupamugbl. FNoHATME 006 00bEME. OO6BEM
nupamugbl, NPU3Mbl.

Mofo6Hble Tena B npocTpaHcTBe. COOTHOWEHMA MeXxAay nnowassamm
MOBEPXHOCTEN, 06bEMaMMN MOJOOHbLIX Ten.

11 KJTACC



Tena BpalleHUA

LinnnHapuyeckas MOBEPXHOCTb, obpasytouime UNNNHAPUNYECKOM
MOBEPXHOCTU, OCb LWANHAPUYECKOW MNOBEPXHOCTWU. LIMAMHAP: OCHOBaHMA U
O60KOBasi MOBEPXHOCTb, O6pasytowas W ocb;, nnowanb 6GOKOBOW M MNOMHOW
MOBEPXHOCTMW.

KoHmnyeckas noBepxHOCTb, 06pasyroL e KOHNYECKOW NOBEPXHOCTK, OCb U
BEPWMNHA KOHWYECKO noBepxHoCcTU. KOHyC: OCHOBaHVWe W  BePLUNHA,
obpasyrolas u ocb; nnowans 60KOBOW M MOMHOW MOBEPXHOCTU. Y CEUYEHHbIN
KOHYyC: 06pasytoLine 1 BbiCOTa; OCHOBaHMA 1 60KOBasi MOBEPXHOCTb.

Cdepa v wap: UeHTp, paguyc, gnameTp; naowaib NOBEPXHOCTU Chepbl.
B3auMHOe pacnofioXeHue cgepbl M MAOCKOCTU; KacaTefibHas MOCKOCTb K
chepe; nnowanb ciepsi.

N306paxeHne Ten BpalleHMs Ha NAOCKOCTU. Pa3BépTka uunuHapa w
KOHYyca.

KombuHauum Ten BpaweHns M MHOrorpaHHMKoOB. MHOrorpaHHuK,
OMUcaHHbIA OKONo cepbl; chepa, BMMUCaHHas B MHOrOrpaHHWUK, WAW Teno
BpaLLeHus.

MoHsATMe 06 06bEMe. OCHOBHble CBOWCTBa 00bEMOB Ten. Teopema 06
06bEMe MpsAMOYronbHOro napannenenunega u cnefctens U3 Heé. OOBEM
unnmHapa, KoHyca. O6bEm wWwapa u naowags chepsbl.

Mopgo6Hble Tena B npocTpaHcTBe. COOTHOLWIEHMA MeXAy naolagsamm
NMoBepxHoCTe, 06LEMaMN NOAO6GHbLIX Ten.

CeueHva uunuHgpa (napannenbHo W nepneHAnKYIsapHO OCW), CeYeHus
KOoHyca (napansieflbHoe OCHOBaHWIO W MPOXOAdllee 4Yepe3 BEPLUMHY), CeyeHus
Lapa.

BekTopbl 1 KOOpAMHATbLI B NPOCTPaHCTBe

BekTtop Ha nnockoctu U B npocTpaHcTBe. CroXXeHMe W BblYMTaHUE
BEKTOPOB. YMHOXEHWe BeKTopa Ha 4ucno. PasnoxxeHue BeKTopa MO TPEM
HeKOMMaHapHbIM BekTopam. [MpaBuno napannenenuneda. PelweHue 3afad,
CBSA3aHHbIX C MPUMEHeHMEeM MpaBWUN AeNcTBUIA C BekTOopamu. lMpsamoyronbHas
cuctema KoopAauMHaT B npocTpaHcTBe. KoopauHatel BekTopa. [pocTeiwmne
3aflayn B KoopAuHatax. Yron mexay Bektopamu. CKansipHoe npou3BefeHue
BEKTOPOB.  BblumcneHve yrnos  mexagy npsaMbIMU M MJIOCKOCTAMM.
KoopAnHaTHO-BEKTOPHbIN MeTOA NPV PeLleHnn reoMeTpUYecKnX 3adad.



NMTAHNPYEMBbBIE PE3YJIbTATDI
NMNMYHOCTHBIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSA MNpOrpamMmmbl y4ebHOro npegmeTa
«MaTtemaTuKa» XapakTepusytoTcs:

"paXkgaHCKoe BOCAUTaHME:

C(POPMUPOBAHHOCTHLIO  FPaXKAAHCKOW  MO3MuMKM  06yyaroLlerocs  Kak
aKTVMBHOIO M OTBETCTBEHHOIO Y/leHa POCCUIACKOro o6LLecTBa, NpeacTaBfeHNEM
0 MaTeMaTU4yeCKMX OCHOBax (YHKUMOHMPOBAHMSA PasMUHbIX CTPYKTYP,
SBMIEHUI, npouesyp rpaxpaaHckoro ob6buectsa (Bbl6OpbI, OMpocbl W np.),
YMEHNEM B3aMMOAeNCTBOBaTb C COUManbHbIMU UHCTUTYTaMU B COOTBETCTBUN C
X PYHKLMAMU N HA3HAYEHMEM.

MaTpuoTuyeckoe BOCNUTAHME:

ChOPMUPOBAHHOCTbLIO  POCCUICKOM rPaXAaHCKOW  MAEHTUYHOCTH,
YBOKEHUA K MPOLLIOMY M HACTOSILLLEMY POCCUINCKOM MaTEMATUKN, LLEHHOCTHbIM
OTHOLUEHNEM K [JOCTMIXKEHWSIM POCCUMUCKMX MaTeMaTUKOB W POCCUNCKOW
MaTeMaTUYECKON LWKO/Mbl, K WCMNO/Ib30BaHUK 3TUX AOCTUXEHUA B APYrunx
HayKax, TEXHONIOrnsx, chepax IKOHOMUKM,

[JyXOBHO-HPaBCTBEHHOIO BOCMUTAHUA:

0CO3HaHueMm AYXOBHbIX LleHHOCTel POCCMIACKOrO Hapoaa;
ChOPMUPOBAHHOCTbLIO HPABCTBEHHOrO CO3HAHWA, 3TUYECKOro MOBEAEHMS,
CBA3aHHOIO C  MPakKTUYECKUM  MNPUMEHEHWEM  [LOCTVMIKEHWA  HayKm U
[eATEeNbHOCTbI0  YYEHOro; 0CO3HaHWeM JIMYHOTO BKNaga B MNOCTPOEHME
yCTONYMBOro GyaylLlero.

3cTeTnYecKoe BocNMUTaHMe:

3CTETMYECKUM OTHOLUEHMEM K MUPY, BKIOYAs 3CTETUKY MaTeEMaTUYeCKUX

3aKOHOMEpPHOCTEI, 06bEKTOB, 3afad, peLLeHNiA, PaCCYX/EeHMWIA;
BOCMPUMUMUMBOCTBIO K MaTemMaTU4YecKMM  acrnekTaM  Pas/UYHbIX  BWAOB
MCKYCCTBA.

dun3nyeckoe BocnUTaHMe:

CPOPMUPOBAHHOCTLH YMEHUSI MPUMEHATb MaTemaTMyeckue 3HaHUS B
MHTepecax 3[40pOBOr0 W 6e30nacHOro o06pasa >KWU3HW, OTBETCTBEHHOIO
OTHOLLUEHMS1 K CBOEMY 3[10pOBbl0 (3[0pOBOE MUTaHWe, COGanaHCMPOBaHHbI
PEXUM 3aHATUI N OTAbIXA, PErynspHas usmnyeckas akTUBHOCTb); (U3NUYECKOrO
COBEPLUEHCTBOBAHMS, npw 3aHATUAX  CMOPTUBHO-03[40POBUTENBHON
LEeATeNbHOCTbIO.

TpynoBoe BOCNUTaHUE:

FOTOBHOCTbIO K TPYAY, OCO3HAHWEM LieHHOCTU TPYyA0N06Us; MHTEPECOM K
pasNMYHbIM  cepaM  MPOKECCUMOHANbHON  AeATeNbHOCTW, CBSI3aHHbIM  C
MaTeMaTUKOW W e€ MPUNOXKEHUAMMN, YMEHNEM COBepLUATb OCO3HaHHbI/ BbIGOP
6yayuleii npoeccuyM U peann3oBbiBaTb COOCTBEHHbIE XXW3HEHHbIE M/aHbI;
FOTOBHOCTbIO U CMOCOGHOCTbIO K MaTeMaTMyecKoMy 06pa3oBaHUI0 1
CaMo06pa3oBaHNI0 Ha NPOTSHXKEHUM BCEM XKM3HU, TOTOBHOCTbIO K aKTMBHOMY
y4yacTUIO B PelleHny NPakTMUYeCcKUX 3aaay MaTeMaTUYecKoi HarnpaBieHHOCTH.

9KO0/I0rMYecKoe BoCNUTaHUE:

COPMUPOBAHHOCTbLIO 3KONOTMYECKON KYNbTypbl, MOHUMaHUEM BAUAHWS
COLMaNbHO-3KOHOMMUYECKUX  MPOLECCOB  HA  COCTOSIHME  MPUPOAHOWA 1
COLManbHOM cpeabl, OCO3HAHWEM [106a/bHOI0 XapaKTepa 3KOM0TrMYeCcKnx
Npo6neM; OpueHTaLUMeil Ha MpUMEHeHWe MaTeMaTUYECKMX 3HaHWi ans



pelleHns 3afa4y B 06/1acT OKpYyXKatolleid cpefibl, NNaHWPOBaHUS NMOCTYMNKOB W
OLEHKWN UX BO3MOXHbIX MOCNEACTBUIA NS OKPYXKatoLLEei cpeapl.

LLeHHOCTW Hay4YHOr 0 MO3HAHUS:

CHOPMUPOBAHHOCTbHO MUPOBO33pPEHUS, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO Pa3BUTUSI HayKu W OOLECTBEHHON NpaKTUKW,
MOHVMAaHNEM MaTeMaTMYeCKOWM HayKM Kak ctepbl YesIoBEYECKO AeaTeNbHOCTH,
3TanoB €é pasBUTMS U 3HAYUMMOCTU ANS PasBUTUS LUBUAMU3ALMW; OBNAAEHMEM
A3bIKOM MaTeMaTUKM M MaTeEMaTUUECKO KyNbTypoil KaK CPpeAcTBOM MO3HaHWS
MUpa; TOTOBHOCTbIO OCYLLECTBAATL MPOEKTHYH U WCCNEA0BATENbCKYHO
[eATeNbHOCTb UHAUBUAYANLHO U B Tpynne.

METATIPEAMETHBIE PE3YJIbTATDI

MeTanpegMeTHbIe pe3yibTaTbl OCBOEHUA MPOrpamMbl y4eb6HOro npegmeta
«MaTemaTnka» XapakTepusyrTcs oBnafeHneM YHUBepca/ibHbIMU
nos3HaBaTe/lbHbIMW  AENCTBUAMM, YHUBEPCATbHbIMU  KOMMYHUKATUBHLIMMU
[eACTBUAMU, YHUBEPCANbHbIMU PErYNATUBHLIMU AEeACTBUSAMM,

1) YHuBepcanbHble  MO3HaBaTe/lbHble  [eiAcTBMA, obecneynBarwT
(hopmupoBaHme 6a30BblX KOTHUTMUBHLIX MPOLEcCOoB obyyatowmxca (OCBOeHMe
METOAO0B MO3HAHMA  OKPY>KaloWero Mupa; NpUMeEHEHNe  NIOTUYECKKX,
nccnegoBaTeNbCKUX onepauuii, yMeHnin paboTaTb C MHhopmaymei).

Ba3oBble N0rMyeckmne AemcTens:

* BbISBNATb " XapaKTepusosatb CYLLECTBEHHbIE MPU3HaKK
MaTeMaTMUYEeCKNX 06bEKTOB, MOHATUIA, OTHOLIEHWIA MeXAY NMOHATUAMU;
(hopmynumpoBaTthb onpegeneHuns MOHATUNA; yCTaHaBNMBaTb
CYLLECTBEHHbI NPU3HaK Knaccugukaumm, 0CHOBaHMA AN 0606LeHMNs
W CPaBHEHWSA, KpUTEPUM MPOBOAMMOIO aHannsa,;

e BOCMPMHMMaATb, (OPMYMpPoOBaTb W NpPeob6pas3oBbIBATb  CYXAEHUS:
yTBEepAUTENbHbIE W OTpuUaTe/ibHble, eAUHNYHbIe, YacTHble U obLme;
YCNOBHbIE;

* BbIBNATbL  MaTemMaTu4yeckne  3aKOHOMEPHOCTW,  B3aMMOCBA3N U
NpoTMBOpPeYns B (PaKTaX, AaHHbIX, HaBGMOAEHUAX W YTBEPXAEHUSX;
npegnaraTb  KPpUTEPUUM  ANA  BbISBNIEHUS  3aKOHOMEPHOCTERA U
MPOTUBOPEUNIA;

e [enatb BbIBOAbl C MCMNO/Ib30BAHWEM 3aKOHOB /IOTUKW, AefYKTUBHbLIX U
WHAYKTUBHbIX YMO3aK/IHOUYEHUA, YMO3aKNHOYEHNIA NO aHanornu;

* MNpPOBOAWUTL  CaMOCTOSITE/IbHO  [OKa3aTeNbCTBa  MaTemMaTU4ecKux
yTBEPXAEeHUI  (NpAMble X OT  MPOTUBHOrO),  BbICTpamMBaTb
aprymeHTaumio, NPMBOAMTL  MpPUMeEpbI " KOHTpNpUMmepbl;
060CHOBbIBaTb COGCTBEHHbIE CY)XXAEHUS U BbIBOABI;

e BblOMpaTb CNOCO6 pewleHna yvyebHOW 3agaym (CpaBHMBATb HECKOJIbKO
BapMaHTOB pelleHns, BbloMpaTb Hanbonee nNOAXOAAWMA C YUYETOM
CaMOCTOATENIbHO BbIAENEHHbIX KPUTEPUEB).

Ba3oBble nccnegoBaTenbCcKue 4eNCTBUS:

* UCMONb30BaTb  BOMPOCbI  Kak  WUCCNeAoBaTENIbCKUA  UHCTPYMEHT
Nno3HaHus; (HopMynMpoBaTb BOMPOCHI, (MKCMPYIOLLME MPOTUBOPEUMeE,
npo6nemy, ycTaHaBNMBaTb MCKOMOE U filaHHOe, (hOpMUPOBaTb rMMNoTesy,
apryMeHTMpoBaTb CBOK MO3ULMIO, MHEHUE;

* MNPOBOAUTL  CaMOCTOATENbHO CNNAHMPOBAHHbLIA  3KCMEPUMEHT,
nccnefosaHWe MO YCTaHOB/IEHUIO OCOOEHHOCTEN MaTemMaTUyecKoro



00beKTa, fB/IEHUS, Mpouecca, BbIABEHUIO 3aBUCUMOCTEN MeXay
06beKTaMu, SIBNEHUAMU, NpoLeccamu;

* CaMOCTOATENbHO (opMmynumpoBatb 0000LLIEHNS U BbIBOAbI MO
pesynbTaTaM NPOBEAEHHOr0 HabNAEHUSA, MUCCNef0BaHWs, OLEHMBaTb
AOCTOBEPHOCTb NMOTYYEHHbIX Pe3y/ibTaToB, BbIBOLOB M 0000LLEHWNI;

* [MPOrHO3MpoBaTb BO3MOXXHOE pa3BMTMeE Mpouecca, a TakXKe BblABUraTh
NPeaAnoNoXeHNsA 0 ero pasBUTUN B HOBbIX YCNOBUSAX.

Pa6oTa ¢ nH(hopmaunen:

* BbIABNATbL AePUUUTLI MHGOPMALUN, faHHbIX, HEOOXOAUMBIX A/ 0TBETA
Ha BOMPOC 1 A5 peweHns 3ajayu;

e BbIOMpaTb WMHGOPMaUUKD M3  WUCTOYHMKOB  Pas/IMYHbIX  TUMOB,
aHann3npoBaTthb, CUCTEMaTM3NPOBaTb " UHTEpnpeTUpoBaTb
NH(opMaL M0 pasInyHbIX BULOB 1 (hOpPM MpeacTaB/eHuns;

* CTPYKTypupoBaTb MWH(OpMaumMo, npeacTaBnAaTb €€ B  pas3/INYHbIX
(hopmax, MNNKCTPUPOBaTh rpainyecku;

* OueHMBaTb  Haf&KHOCTb  WMHGopMauuUn Mo  CaMoCTOATE/IbHO
ChOpMYNMPOBAHHbLIM KPUTEPUAM.

2) YHuBepcanbHble KOMMYHUKaATMWBHble [eiCTBus, obecneynsarT

C(hOPMUPOBAHHOCTb COLMaNbHbIX HABbIKOB 06YyYatoLnXCs.

ObuieHwue:

e BOCMNPMHMMATL W (HOPMYNNPOBaTb CYXAEHUA B COOTBETCTBUM C
YCNOBUAMN W LENsIMU OOLLEeHUs; SICHO, TOYHO, TPaMOTHO BblpaXkaTtb
CBOK TOYKY 3pEHMS B YCTHbIX W TMUCbMEHHbIX TeKCTaX, AaBaTtb
MOSCHEHMA MO XOA4y PeLleHnsa 3agadyn, KOMMEHTUPOBaTb MOMYYEHHbIN
pe3ynbTar;

* B X04e 06CYyX[AeHMs 3afaBaTb BOMPOCbl MO CYLLECTBY 06CYXAaemoi
TeMbl, NPo6/ieMbl, peLlaeMoii 3agayun, BbiCKasblBaTb UAEWN, HaLle/IEHHbIe
Ha MOWCK peLleHns; CONOCTaBfATb CBOW CYXAEHUA C CY>XAEHUSAMU
APYTMX Y4YacTHUKOB fAuanora, 06Hapy>XuBaTb pasfivymMe U CXOACTBO
Mo3nLUMIA; B KOPPEKTHOW (hopme (opmynnMpoBaTb pasHOrnacus, CBowu
BO3PaXeHUS;

* MNpeAcTaBnATb  pe3ynbTaTbl  pPeweHus  3afadn,  3KCNEepUMEHTa,
nccnefoBaHMA,  MPOeKTa;,  CaMOCTOATENIbHO  BblGMpatb  dopmart
BbICTYMN/IEHNA C Y4YETOM 3ajay npeseHTaumMm WU 0COBEHHOCTeN
ayautopum.

CoTpyaHNYECTBO:

* MOHMMATb M  WCMNOMb30BaTb  MNpPeMMyLiecTBa  KOMaHAHON U
NHAVBUAYaNbHOW paboTbl NPU pPelleHnn yyebHbIX 3afay; NpUHUMATb
Lueflb  COBMECTHOW  [eATefIbHOCTW,  MNJaHUMpoBaTb  OpraHu3auumio
COBMECTHON paboTbl, pacnpefendts BuAabl paboT, [OroBapmsaTtbhCs,
obcypatb npouecc M pesynbTaT paboThl;  0606Wartb  MHEHUS
HECKO/IbKNX N0 JEN;

* yyacTBOBaTb B TPYNMoBbiX (opmax paboTbl (06CYyXaeHUs, 0OMeH
MHEHWIA, «MO3r0OBble LITYPMbI» W WHbIE); BbINOMHATL CBOK YacTb
paboTbl W KOOpPAMHMPOBaTb CBOM [ENCTBMA C APYrUMU  4Y/ieHamu
KOMaHAbl; OLEHMBATb KayeCTBO CBOEro BKnaja B 0OWMIA NPOAYKT Mo
KpuTepunsm, chopMyMpoBaHHbIM Y4acTHUKaMU B3aUMOAENCTBUS.

3)  YHuBepcanbHble  perynaTUBHble  [AeACTBUA,  obecneynsarwT

(hopMMpOBaHME CMbICNOBbLIX YCTaHOBOK M XXN3HEHHbIX HABbIKOB IMYHOCT L.

CamoopraHusaymna:



* COCTaB/ATb MMaH, aNroOpUTM peLleHns 3a4aqu, BblonpaTb CNOCO6
PELLUEHMNS C YH4ETOM MMEIOLLNXCS PECYPCOB U COOCTBEHHbIX
BO3MOXHOCTEl, apryMeHTMPOBaTb M KOPPEKTUPOBaTb BapuaHTbl

PeLLEeHNn C Y4ETOM HOBOWN MH(OpMaLNN.

CaMOKOHTpPO/b:

e BafleTb HaBblKaMW MO3HABaTENbHON pedNeKCUn Kak 0CO3HaHMUS
COBEpPLUAEMbIX  [AEWCTBUA M MbICAUTENbHbIX  MPOLLECCOB, WX
pe3ynbTaToB; BnafgeTb cnocobamy CaMOMNPOBEPKU, CaMOKOHTPONS
npouecca v pesynbTata pelleHns MaTemMaTUYeCcKOon 3afaun;

* MpeaBuAeTb TPYAHOCTW, KOTOPbIe MOFYT BO3HUKHYTb MNPU PELUEHMM
3afaun, BHOCWTb KOPPEKTMBbI B [A€ATENIbHOCTb Ha OCHOBE HOBbIX
00CTOSATENBLCTB,  [aHHbIX,  HaWAeHHbIX  OLWNOOK,  BbISBNEHHbIX
TPYAHOCTEN;

e OUEHMBaTb COOTBETCTBME pe3ynbTaTa LEenu W YCNOBUAM, OOBACHSTb
MPUUYUHBI AOCTMKEHUSA UNN HELOCTUXKEHUS PE3yNbTaTOB AeATENbHOCTH,
HaxoAuTb OLWNOKY, AaBaTb OLEHKY NMPMOOPETEHHOMY OMbITY.

MPEOMETHBbBIE PE3YJIbTATbI
10 KNACC

OnepupoBaTtb MNOHATUAMMN: TOYKA, NpAMas, NJI0CKOCTb.

MPYMeHsTb aKCUOMbI CTEPEOMETPUN N CNeACTBUS M3 HUX MPU peLleHnn
reoMeTpuYecKnX 3agau.

OnepupoBaTb MNOHATMAMW: nNapannenbHOCTb W NepneHAMKYNApHOCTb
MPAMbIX U NIOCKOCTENR.

KnaccuguumpoBaTb B3aMMHOe PacrosfioXXeHue MNpsAMbIX U NIOCKOCTEN B
MPOCTPaHCTBE.

OnepunpoBaTb MOHATUSIMW: [ABYFPaHHbIA Yron, rpaHn ABYrpaHHOro yrna,
pebpo ABYrpaHHOro yrna; NMHelHbIA Yron ABYrpaHHOro yrna; rpagycHas mepa
ABYTPaHHOro yrna.

OnepunpoBaTb MOHATUSIMU: MHOFOTPaHHWUK, BbINYKAbIA W HEBbINYK/bIiA
MHOTOrpaHHUK, 3/1EMeHTbl MHOTOrpaHHWKa, NpaBUibHbIN MHOTOrPaHHUK.

Pacrno3HaBaTb OCHOBHble BWAbl MHOrOrpaHHMKOB (Nupamuaa; npusma,
NPAMOYTOoNbHbIA Napannenenuneg, Ky6).

KnaccugumympoBatb  MHOFOrpaHHUKW,  Bbi6bMpass  OCHOBaHMA  ANd
Knaccugumkaumm (BbINyKble W HEBbIMYK/ble MHOFOrpaHHWKKW; MpaBU/ibHblE
MHOrOrpaHHMKW; NPsSIMble N HAK/TIOHHbIE NMPU3MbI, Napannenenunegbl).

OnepupoBsatb MOHATUAMM: cekywias M/I0CKOCTb, ceyeHune
MHOrorpaHHMKOB.

O6BACHATHL MPUHLMUMBI MOCTPOEHUSA CEYEHUIA, UCNONb3YSA METO/, CNesoB.

CTpouTb CEYEeHWA MHOrOrpaHHMKOB METOAOM CNefoB, BbIMOMHATb
(BbIHOCHbIE) MJIOCKNE YepTeXM U3 PUCYHKOB MPOCTbIX 0O0BEMHBLIX Uryp: BUA
CBEPXY, COOKY, CHM3Y.

PewaTb 3aflayy Ha HaxoXeHWe reoMeTpUYeCKMX BeNMYMH No obpasuam
WU anropuTmam, NPUMeHss U3BECTHble aHaIMTUYECKNE METOAbI NMPY peLleHnm
CTaHAapTHbIX MaTemMaTMYeCKMX 3afay Ha BblYMCNEHME PACCTOAHUIN Mexay
ABYMSA TOYKaMW, OT TOYKM [0 NPAMONA, OT TOYKM [0 MNNOCKOCTH, Mexay
CKpeLmBaroLWmnmMmca npsMbIiMu.



PewaTb 3aayn Ha HaxoX[eHWe reoMeTpPUYecKMX BeNNUYMH No obpasuam
WA anropuTMam, NMPUMeHss U3BECTHbIE aHAIMTUYECKMEe METOAbI NpY peLleHnm
CTaHAAPTHbIX MaTeMaTUYeCKMX 3aay Ha BbIYWUC/IEHUE YINIOB  MeXay
CKpPELVMBAWNMUCS NPSMbIMUA, MeXAy MpsAMOi W MAOCKOCTbIO, MexXay
MAOCKOCTSIMU, BYTPaHHbIX YI/0B.

Bbluncnatb 06bEMbI M NAOWAAM MOBEPXHOCTE  MHOFOrpaHHMKOB
(npu3ma, nupamMuaa) € nNpUMeHeHueM (OopMyn; BbIYUCAATb COOTHOLLUEHMS
MeXay Nnoulaasmmu noBepxHocTeit, 06bEMamy NoJ06HbIX MHOFOrPaHHMKOB.

OnepupoBaTh MOHATUAMU: CUMMETPUS B MPOCTPAHCTBE; LEHTP, OCb W
MNOCKOCTb CUMMETPUM; LEHTP, OCb U NAIOCKOCTb CUMMETPUM DUTYPbI.

N3BnekaTb, NpPeo6pas3oBbIBaTb W MHTEPMNPETUPOBaTb MH(POPMALMIO O
MPOCTPAHCTBEHHbIX TEOMETPUYECKUX Urypax, NpPeAcTaBNEeHHYI0 Ha YepTexax
N PUCYHKaX.

MpUMeHATb reoMeTpuyeckme (akTbl AN PeLleHUs CTEPeoMeTPUYECKUX
3aflay, MNpeAnonarallinX HECKONbKO LUAroB  PELUEHWUs, ecnu  yCnoBus
NMPUMEHEeHNs 3aaHbl B ABHOI (hopMe.

MpUMeHATb NpocTeliluMe NPOrpamMMHble  CPeAcTBa M 3NEKTPOHHO-
KOMMYHWKALNOHHbIE CUCTEMbI NPY PELLEHNN CTEPEOMETPUYECKMX 3aaad.

MpUBOANTL MPUMEPbI MaTEMATUYECKMUX 3aKOHOMEPHOCTel B Mpupoae W
XKM3HW, pacrno3HaBaTb NPOSIBNEHNE 3aKOHOB FeOMETPUM B UCKYCCTBE.

MPUMEHSTL MOMYYEHHbIE 3HAHMS Ha NPaKTUKe: aHanM3MpPoBaThb peasnbHble
CUTYaUUN U MPUMEHSATb K3YyYeHHble MOHSTUS B MPOLIECCE MOWUCKA pelleHus
MaTeMaTUYECKM CHOPMYNMPOBAHHOW NpPo6MEMbl, MOAENMPOBaTb peasibHble
CUTYaUMN Ha A3blKe T[EOMETPUU, WUCCNefoBaTb MOCTPOEHHbIE MOAENN C
MCNONb30BaHMEM TEOMETPUYECKUX MOHATMIA 1 Teopem, annaparta anre6pbl;
pelaTb NpakTU4yeckue 3afauyn, CBSA3aHHbIE C HAXOXAEHWEM TeoMeTPUYECKUX
BENMNYUVH.

11 KJTACC

OnepupoBatb MOHATUAMU: UMAUHAPUYECKAA MOBEPXHOCTb, 06pasytoLime
UMVUHAPUYECKOW  MOBEPXHOCTW;  LMAMHAP;  KOHWYECcKas  MOBEPXHOCTb,
ob6pasytoLle KOHMYECKOM NOBEPXHOCTN, KOHYC; cthepnuyeckas NOBEPXHOCTb.

PacnosHaBaTtb Tena BpatleHuns (UMANHAP, KOHYC, cdepa 1 wap).

O6DBACHATL CNOCO6LI MONYYEeHUS TeN BpaLLeHUs.

Knaccuuumposatb B3aMHOe pacrosioXXeHne cgepbl 1 NIOCKOCTH.

OnepupoBaTb MOHATUAMMW: LLAPOBOI CErMeHT, OCHOBaHWe CermMeHTa,
BbICOTAa CErMeHTa; LIapoOBON CNOM, OCHOBaHWe LLAPOBOro Cfos, BbiCcOTa
LLIapOBOro C/0s; WapoBOM CeKTOp.

Bbluncnate 006bEMbI M NAOWaAM MNOBEPXHOCTEM Ten  BpalleHus,
reoMeTpUYeCcKnX Ten ¢ NpUMeHeHnem opmyi.

OnepupoBaTb MNOHATUAMMU: MHOFOrFPaHHWK, BMWCAHHbLIA B cdepy wu
OMNMCaHHbIA OKONOo cdepbl; cdepa, BNUCaHHAA B MHOrOrpaHHuUK WKW Teno
BpaLLeHus.

BblunMCcnaTb COOTHOLWEHNS MeX Ay nnowansMn NoBepxHOCTen N 06bEMaMu
NoA0GHbLIX Ter.

M306paxkaTb mM3yyaemble QuUrypbl OT PYKM MU C NMPUMEHEHUEM MPOCTbIX
YepTEXHbLIX NHCTPYMEHTOB.

BbINoMHATL  (BbIHOCHbIE) MIOCKME YEPTEXWU U3 PUCYHKOB MNPOCTbIX
00bEMHBIX (OUTYp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTbL CEYEHUS Te/l BpaLleHNUs.



3BnekaTtb, WHTepnpeTMpoBaTb W Npeobpa3oBbiBaTb WHHOPMALUIO O
MPOCTPAHCTBEHHbIX reOMeTPUYecKux urypax, npeacTaBfeHHYH Ha yepTexax
N PUCYHKaX.

OnepupoBaTb NOHATMEM BEKTOP B MPOCTPAHCTBE.

BbiNONHATL [OEACTBUA CMOXEHWS BEKTOPOB, BbIYUTAHUS BEKTOPOB MU
YMHOXEHMs BeKTOpa Ha 4WUCNO, OObBACHATb, KAaKMMW CBOWCTBAMM  OHMU
ob6nagator.

MprMeHsATL NPaBUIO Napannienenuneaa.

OnepupoBaTb MOHATMAMW: [OeKapTOBbl KOOPAWHATbI B MPOCTPAHCTBE,
BEKTOP, MOAy/Nb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATbl BeKTOpa, Yron
MeX[y BEeKTopaMu, CKansapHOe Npou3BefleHWe BEKTOPOB, KO//MHeapHble U
KOMMNaHapHble BEKTOPbI.

HaxoauTb CyMMy BEKTOPOB W MPOWU3BefeHWe BEKTOpa Ha 4MCNOo, Yrosn
MeXay BeKTOopamu, CKansipHOe Mpou3BefeHune, packnadbiBaTb BEKTOP MO ABYM
HEeKONNNHeapHbIM BEKTOPaM.

3afaBaTb NOCKOCTb YpaBHEHMEM B [1leKapTOBOI CUCTEME KOOP/AMHAT.

MpuMMeHATb reomeTpuyeckme (akTbl ANS PeLleHUs CTePeoOMEeTPUYECKMX
3afad, npeAnonaralOWMX HECKONbKO LIAaroB pelieHns, ecnm  YcnoBus
NMPUMeHEHNS 3afiaHbl B ABHOI (hopMe.

PelwaTb NpoOCTelIne reOMeTpMUYECKMe 3a4adun Ha NPMMeHeHne BEKTOPHO-
KOOpAMHATHOro mMeToja.

PewaTb 3ad4ayM Ha [A0Ka3aTeNbCTBO MaTEMATMUYECKUX OTHOLUEHUA 1
HaX0X/[eHWe TeoOMEeTPUYECKUX BEINYMH MO o0b6pasuaM WAM  anroputmam,
MPUMeHS N3BECTHblE MeTOAbl NMPU PEeLeHUn CTaHAapTHbIX MaTeMaTUYecKux
3afau.

MpuMeHATb npocTelillMe MporpaMMHbie CpeacTBa W 3NEKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI NPY PELLEHNN CTEPEOMETPUYECKMX 3a/au.

MpnBOANTL MPUMepPbl MaTemMaTU4YeCKMX 3aKOHOMEPHOCTEW B MpuUpode U
XKW3HW, pacrno3HaBaTb NPOsB/IEHNE 3aKOHOB FeOMeTPUM B UCKYCCTBE.

MpYMeHsTb NONYYEHHbIE 3HAHUS HA MpPaKTUKe: aHaNM3NPOBaTh peasbHble
CUTyauum 1 MNPUMEHSTb W3Y4UeHHble MOHATUS B MPOLECCE MOUCKA peLLeHUs
mMaTeMaTUyecKn CcPOPMYNMPOBaHHO MpPo6GaeMbl, MOAENMPOBaTb peasibHble
CUTyaUuuMn Ha £3blke TeoMeTpuu, uccnefoBaTb MOCTPOEHHbIE MOAENN C
MCMONb30BaHNMEM TFEOMETPUYECKUX MOHATWUIA M Teopem, annapata anreopbl;
pewaTtb MPaKTUYecKne 3afayn, CBA3aHHble C HAXOXAEHWEM TFeoOMeTPUYECKUX
BENINYVH.



N3BnekaTb, WHTepnpeTupoBaTb U npeobpas3oBbiBaTb MHPOPMaLMO 0
MPOCTPAHCTBEHHbIX TeOMETPUYECKUX (hurypax, NpeacTaB/ieHHYI0 Ha vepTexxax
N PUCYHKaAX.

OnepupoBaTtb MOHATUEM BEKTOP B NPOCTPaHCTBE.

BbINONHATL [AEACTBMA C/IOXKEHUA BEKTOPOB, BbIYUTAHUSA BEKTOPOB MU
YMHOXEHWUS BeKTOpa Ha 4UCNO0, OOBACHATb, KakKMMKM CBOWCTBAMU OHMU
obnagatoT.

MpumeHATL NpaBKIO napannenenunesa.

OnepupoBaTb MNOHATUAMW: [eKapTOBbl KOOPAWHAaTbI B MNPOCTPaHCTBeE,
BEKTOP, MOAY/b BeKTOpa, PaBeHCTBO BEKTOPOB, KOOPAWHATbI BEKTOpPa, Yrof
MeX[y BEeKTopaMu, CKalspHOe Npou3BefeHMe BEKTOPOB, KO/MHeapHble |
KOMMaHapHble BEKTOPbI.

HaxoanTb CymMMy BeKTOPOB W MNPOM3BefeHWEe BEKTOpa Ha 4YMUC/O, Yrof
MeXAy BeKTopamu, CKansipHOe Mpouv3BefeHue, packnafbiBaTb BEKTOP MO ABYM
HEKO/I/IMHEaPHbIM BEKTOpaM.

3afaBaTb NI0OCKOCTb YpaBHEHNEM B [eKapTOBOM CUCTEME KOOpAMHaT.

MpuMeHATL reoMeTpuyeckme (akTbl ANA PelleHns CTepeoMeTPUYECKUX
3afay, npegnonaralWMx HECKONbKO LIAroB peLleHusi, ecam  ycnoBus
NMPUMEHeHNs 3alaHbl B ABHOI (opme.

PewaTb NpocTeillive reoMeTpuyeckme 3agadm Ha NPpUMeHeHne BEKTOPHO-
KOOPAMHATHOIo MeToja.

Pewartb 3agayM Ha AoKas3aTeNlbCTBO MaTemMaTU4YeCKUX OTHOLIEHWIA 1
HaxoXfeHne reoMeTpUYeCKUX BeMUYMH N0 obpasyaMm WAKM  anropuTmam,
MPUMEHAS U3BECTHbIE METOAbl MPU PEEeHUM CTaHAAPTHbIX MaTeMaTUUYEeCKUX
3ajau.

MpMMeHATL  NpocTeliliMe MporpaMMHble  CpeAcTBa W 3/1IEKTPOHHO-
KOMMYHWKaLNOHHbIE CUCTEMbI MPU PELLUEHUN CTEPEOMETPUYECKMX 3aaud.

MprBOAMTL MpPUMEPbl MaTemaTUYecKMX 3aKOHOMEPHOCTel B Mpupoge u
YKN3HW, pacrno3HaBaTb NPOsBEHNE 3aKOHOB reOMeTPUM B UCKYCCTBE.

MpUMEHATbL MONYYEHHblE 3HAHWA Ha MPaKTUKe: aHanM3nMpoBaTb peasbHble
CUTyaumMn N MPUMEHATb W3Y4YeHHble MOHATUA B MPOLECCe MOUCKA peLLeHUs
mMaTemMaTuyeckn chopMynnpoBaHHOW Mpo6ieMbl, MOAENNPOBATb peasibHble
CUTyauMm Ha A3blke TreoMeTpun, uccnefoBaTb MOCTPOEHHblIE MOJeNn ¢
MCNOMb30BaHMEM TFEeOMETPUYECKUX MOHATUIA M TeopeM, annapata anreépbl;
pewwaTb NpakTUYeckme 3afayun, CBSI3aHHble C HAXOXAEHWEM TFeoMeTPUYECKUX
BE/IMUYUH.



TEMATNYECKOE NMINAHNPOBAHNE

10 KNTACC

No
n/
n

HanmeHoBaHuMe pa3fenos
N TeEM nporpamMmbl

BBefeHne B cCTepeoMeTpuio
[MpsaMble 1 NI0CKOCTU B
MpPOCTPaHCTBe.
MapanienbHOCTb NPAMbIX U
MAOCKOCTel
MepneHANKYNAPHOCTb
NPAMbIX 1 N0CKOCTEN
Yrnbl Mexay npsambiMun 1
M/I0CKOCTAMU
MHororpaHHUKu

O6bEMbI MHOrOrpaHHNKOB

[MoBTOpeHMe: ceyeHus,
paccTosaHus 1 yribl

OBLUEE KOJ/IMYECTBO
YACOB 10 NPOIrPAMME

KonnyecTtBo YacoB

Bcero

10

12

10

68

KOHTpO/IbHbIE
paboThbl

lMpakTuyeckme
paboThbl

ANeKTPOHHbIe (LM pPoBbIE)
obpasoBaTesibHble pecypchbl



11 KNACC

No
n/n

OBLWEE KOJIMYECTBO

HanmeHoBaHue
pa3fenos v Tem
nporpaMmmsil

Tena BpaLLeHns
OO6bEMbI TN

BekTopbl 1
KOOpAWHaTLI B
NMpoCTpaHCTBe

lNoBTOpeHMe,
0606LLEeHMe,
cucTemaTmnsayms
3HaHWIA

YACOB 10
NMPOrPAMME

KonnyecTtBo 4acoB

Bcero

12

10

34

KOHTpO/IbHbIE
paboTbl

MpakTuyeckue
paboTbl

ANeKTPOoHHbIe (LG pPOoBbLIE)
obpasoBaTtesibHble pecypchbl



YYHEBHO-METOANYECKOE OBECIEYEHUE
OBPA3OBATEJIbHOI' O NMPOLIECCA

OBAS3ATEJIbHbIE YHEBHbIE MATEPVADbI ANA YYHEHNKA

* Martematuka: anrebpa n Hayana maTeMaTM4eCcKoro aHanu3a, reoMeTpus.
FeomeTpus, 10-11 knaccel/ AtaHacsH J1.C., byTy3os B.®., Kagomues C.b. u
apyrve, AKUMOHepHoe 06LLecTBO «M34aTenbCTBO «1pocBeLeHnes

C60pHKK Nno noarotoBke K EM3 nopg pegakumnen AuleHKo

METOANUECKWNE MATEPVANbI ANA YUUNTENA
MeToaunueckoe nocobume K yuebHuky eometpua 10-11 nop pepakumen

ATaHacsHa.

LNDPOBbLIE OBPA3SOBATEJIbHbBIE PECYPCbI 1 PECYPCbI CETU
MHTEPHET
PoL



MOYPOYHOE M/JTAHNPOBAHWE

10 KNACC
Ne KonnyecTtBo yacoB
n  Temaypoka KOHTpO/bHbIE
/ Bcero
paboTbl
n

OCHOBHbIe NOHATKA
CTEPeoOMETPUN: TOUKA,
npsiMasi, N0CKOCTb,
npocTpaHcTBo. NMpaBuna
1 N306paKEHNA HA PUCYHKAX: 1
N306paXeHNs NIOCKOCTEN,
napanieNbHbIX NPAMbIX
(oTpeskoB.), cepenHbI
oTpesKa
MoHATKA: NepeceKkatoLimecs
NI0CKOCTH,
nepecekaroLmecs npsimas
MNI0CKOCTb

MoHATUA: NepecekaroLLmecs
MNOCKOCTH,
nepecekaroLmecs npsmMas u
NNOCKOCTb

3HaKOMCTBO C 1
MHOrorpaHHMKamu,

lNpaKTnyeckne
paboThbl

JaTta
n3y4vyeHuns

ONEKTPOHHbIE

umdposble
obpasoBaTesibHble

pecypchbl



n3obpaxeHne
MHOrOrpaHHNKOB Ha
PUCYHKaXx, Ha
MPOEKLMOHHBIX YepTexax

IMpomexxyTouHas
aTTectauus.

HauvanbHble cBeaeHus 0 Kybe
N nupamunge, Nx pasBeépTku U
mogenn. CeyeHns
MHOrOrpaHHMKOB

MoHaTne 06
aKCMOMaTMUYECKOM
MOCTPOEHNM CTEPEOMETPUN:
aKCMOMbI CTEPEOMETPUM 1
CNeACTBUSA U3 HUX

MoHATHne 06
aKCMOMaTMUYEeCKOM
MOCTPOEHNMN CTEPEOMETPUN:
aKCMOMbI CTEPEOMETPUM 1
CNeAcTBUSA U3 HUX

MoHATHne 06
aKCMOMaTMNYeCKOM
MOCTPOEHMMN CTEPEOMETPUN:
aKCMOMbI CTEPEOMETPUM 1
CNeACTBUSA U3 HUX

MoHaTMe 06
aKCMOMAaTUUYECKOM



12

13

14

15

16

17

MOCTPOEHNM CTEPEOMETPUN:
aKCUOMbI CTEPEOMETPUM 1
CNeACTBUS U3 HUX

B3anMHOe pacnosioxeHue
NPsSMbIX B MPOCTPaHCTBE:
nepecekaroLymecs,
napasnenbHble 1
CKpeLuBatoLLmecs npsimble

MapannensHOCTb NPAMBIX U
MIOCKOCTeN B MPOCTPAHCTBE:
napannenbHble NpsMble B
MPOCTPaHCTBE;
napannenibHoCTb TPExX
NPsSMbIX

MapannenbHoCTb NPAMbIX U
NNOCKOCTEN B MPOCTPaHCTBE:
MapannensHOCTb NPSMO U
MI0CKOCTK

YT1nbl ¢ COHanpasneHHbIMU
CTOpOHamMu

Yron mexay npsambimMu B
MpOCTPaHCTBe
Yron mexay npambiMu B
npocTpaHcTBe

MapannensHOCTb
NNOCKOCTeW: napasinenbHble



18

19

20
21

22

23

24

25

26

27

MI0CKOCTU

CBovicTBa napannenbHbIX
MAOCKOCTel

MpocTeliwne
MPOCTPaHCTBEHHbIE (UTYypbI
Ha NJI0CKOCTU: TeTpasap,
Ky6, napannenenunes

MocTpoeHMe CeYeHNiA
IMoCcTpoeHne ceyveHwni

KoHTponbHas paboTa no
Teme KOHTpo/bHas paboTta
3a 1 nonyrogue.

MepneHAnKYNApHOCTL
MPAMOI M NNOCKOCTK:
nepneHanKynspHble Npsimble
B MPOCTpPaHCTBe

Mpamble NapannenbHble U
nepneHANKynNAapHble K
NJ0CKOCTU

Mpamble NapannenbHbie N
nepneHAnKynsapHble K
NNOCKOCTK

Mpu3Hak
neprneHanKynApHOCTH
MPAMOI 1N NNOCKOCTH

Mpn3HakK



28

29

30

31

32

33

nepneHANKyNSpPHOCTY
NPAMOWA 1 NAIOCKOCTK

Teopema 0 NpsiMOVi
nepreHANKYNSPHOWA
MA0CKOCTH

Teopema 0 NpsiMOli
neprneHANKYNSPHOA
NA0CKOCTH

Teopema 0 npsmoit
neprneHANKYNSPHOA
NA0CKOCTH
MepneHAnKYnsap u
HaKNOHHbIE: paccTosiHME OT
TOYKM [0 NIOCKOCTH,
paccTosiHWe OT NPsAMON 40
NA0CKOCTH
MepneHanKynap v
HaK/NOHHbIE: pacCcTosHMe OT
TOYKW [0 NIOCKOCTH,
paccTosHMe OT NPSAMON [0
MAOCKOCTH
MepneHanKynap n
HaK/OHHbIE: pacCcTosHWe OT
TOYKW [0 MI0CKOCTH,
paccTosiHWe OT NPSMON [0
NA0CKOCTH



34

35

36

37

38

39

40

MepneHAnKynsap n
HaK/IOHHbIe: paccTosiHWe OT
TOYKM 40 MNOCKOCTH,
paccTosiHMe OT NPSAMONA 40
MI0CKOCTH

YT nbl B NPOCTPAHCTBE: Yron
MeXay npsmoi v
MNOCKOCTbHO

[ByrpaHHbIii yron,
NNHEWHBIA yron
ABYIpPaHHOro yrna
[ByrpaHHbIi yron,
NMHENHBINA yron
ABYTPaHHOro yrna
MepneHANKYNAPHOCTb
MNOCKOCTEN: NpU3HaK
nepneHANKYNApHOCTN ABYX
M10CKOCTeW
MepneHANKYNAPHOCTb
MIOCKOCTEN: NPU3HaK
neprneHAVKYNsApHOCTU ABYX
MA0CKOCTeM
MepneHANKYNAPHOCTb
NIOCKOCTEN: NpU3HaK
nepneHAnKYNsApHOCTU ABYX
MN0CKOCTeN



41

42

43

44

45

46

47

Teopema 0 Tpéx
nepneHAnKynapax
Teopema 0 Tpéx
nepneHAnKynapax
Teopema 0 TpéX
nepneHAnKynapax
KoHTponbHas paboTa no
TemMam
"lMepneHanKYNAPHOCTb
NPSIMbIX U NIOCKOCTENR" 1
"YTnbl mexay npaMbIMU 1
nnockoctammn"

[MoHATME MHOrOrpaHHKKa,
OCHOBHbIe 3/1eMeHTbI
MHOrOrpaHHuKa, BbIMyK/ble
N HEBbINYK/Ible
MHOrOrpaHHuKN; pasBépTka
MHOrorpaHHuka

MNpusma: n-yronsbHasa
npu3mMa; rpaHy 1 0OCHOBaHWA
npu3Mbl; NpsMas 1
HaK/I0HHas NPU3Mbl;
bokoBas ¥ nonHas
MOBEPXHOCTb NPU3MbI

Mapannenenunes,
NPAMOYTO/bHbIN
napannenenunes v ero



48

49

50

51

CBOWCTBA

Mvpammnga: n-yrosnbHas
nvpaMuza, rpaHu u
OCHOBaHMe nupaMuibl;
BoKoBas 1 MosHas
MOBEPXHOCTb NMpaMuibl;
npasuIbHas 1 yceyéHHas
nupamuga

MpaBunbHbIE
MHOrOrpaHHUKN: NOHATUE
npaBnIbHOro
MHOrorpaHHuKa
npasuibHas npusmMa un
npasuibHaa nNupaMuaa;
npasuibHaa TpeyrosbHas
nMpamuia n npaBusbHbIiA
TeTpasgp; Kyb
MpencTaBneHme o
npasu/bHbIX
MHOrOrpaHHUKax: OKTasfp,
[OLleKasap v nKocaasap.

CumMmmeTpusa B
MPOCTPaHCTBE: CUMMETPUSA
OTHOCUTENbHO TOYKM,
MPAMOIA, MIOCKOCTH.
ONEMEHTbI CUMMETPUN B
nMpammiax,



52

53

54

55

56
57
58
59

napannenenunegax,
NpaBubHbIX
MHOTOrpaHHMKax

BbluncneHue 3anemMeHToB
MHOrOrpaHHNKOB: PEbpa,
AvaroHanu, yrnol

Mnowaab 60KOBOA
MOBEPXHOCTMW W NOJHOW
MOBEPXHOCTM NPSMOIA
npu3Mbl, NAoLaab
OCHOBaHWiA, Teopema o
OOKOBOW MOBEPXHOCTY
NPAMOIA NPU3MbI
Mnowaab 60KOBOA
MOBEPXHOCTU U
MOBEPXHOCTM NPaBW/bHOW
nupamugbl, Teopema o
nnowaan 60KoBoA
MOBEPXHOCTMN YCEUYEHHOIA
nmpamugbl

KoHTponbHas paboTa no
TeMe "MHOrorpaHHuKum"
MoHATHE 06 06bEME
O6bEM Nupamunpbl
O6bEM Npamnpbl

O6bEM Nupamunpbl

N S



60
61
62
63

64

65

66

67

68

O6bém nupamuapl
O61bEM Npusmbl
O6bEéM npu3Mbl
O6bEM NpU3MbI

KoHTponbHas paboTa no
Teme "O6bEMbI
MHOrorpaHHMKoB"

MoBTOpEHME, 0606LLeHNe
cucTeMaTmnsaumsa 3HaHWiA.
IMoCTpoeHNe ceveHunin B
MHOTFOrpaHHUKe

MoBTOpPEHNEe, 0606LLEHNE
cucTemaTmsaums 3HaHUiA.
BbluncneHve pacCcTOAHWIA:
MeXay ABYMS TOUKamu, OT
TOYKM [0 NPSMOiA, OT TOUKM
[0 NN0CKOCTU, MeXxay
CKpeLyMBatoLLmMmcs
NpAMbIMU

iITorosas KOHTpo/ibHas
paboTa

MoBTOpEHMe, 0606LLeHNE
cUcTemMaTn3aLms 3HaHWIA.
BbluncneHve yrnos: mexxay
CKpeLLMBatoLLMMUCS
NPAMbIMUW, MEXAY NPSMON 1

(N N T



MNOCKOCTbIO, ABYTPaHHbIX
yrnoB, YrNoB Mexay
MA0CKOCTAMM

OBLEE KOJ/IMYECTBO
YACOB MO NPOrrAMME

68



11 KJ/TACC
No

iy Tema ypoka

Chepa v wap: LeHTp,
pagunyc, amametp;
nnowagb NoBepxXHOCTH
cthepsl

B3anmHoe
pacrnosioXeHune cgepbl 1
MAOCKOCTY;
KacaTte/ibHas NaoCKOCTb
K chepe; nnowasnb
cthepsl

306paxkeHne ctepsl,
LLapa Ha naoCKoCTy.
CeyeHua Wapa

LimnnHapuyeckas
MOBEPXHOCTb,
obpasytouine
LMAVHAPUYECKON
MOBEPXHOCTU, OCb
LUWAVHAPUYECKO
MOBEPXHOCTU

LinnnHap: ocHoBaHWs U

KonnyectBo yacoB

Bcero

KOHTpoO/IbHbIE
paboThl

lNpaKTnyeckne
paboTbl

Jata
n3yyeHuna

ONEKTPOHHbIE

LuMdpoBble
obpasoBaTe/ibHble

pecypcbl



60KOBas NOBEPXHOCTb,
obpasyoLias 1 ocb;
nnowasb 60KOBOW 1
NONHOV MOBEPXHOCTY

306paxkeHne
UMNMHApPa Ha
NN0CKOCTU. Pa3BépTka
umnuHgpa. CeueHusa
unnnHapa
(nnockocTblo,
napanniefisHoin nunu
neprneHANKYNSPHON ocK
UMIMHAPa)
KoHnyeckas
MOBEPXHOCTb,
obpasytoLme
KOHMWYECKOIA
MOBEPXHOCTH, OCb U
BepLUMHA KOHNYECKOM
NMOBEPXHOCTY

KoHyc: ocHOBaHMe K
BepLUMHa, 06pasytoLas
1 OCb; NnnoLlasb
6OKOBOI M NOMHOM
NMOBEPXHOCTY

Y CeUYEHHbIN KOHYC:
obpasytoLLre ¥ BbICOTa;



10

12

13

14

15

OCHOBaHMs 1 6OKOBas
MOBEPXHOCTb

N306paxeHne KoHyca
Ha NJ0CKOCTH.
Pa3BépTka KoHyca.
CeueHuna KOHyca
(nnockocTblo,
napannenbHol
OCHOBaHMUIo, 1
MN0CKOCTbIO,
NpoxoasLLen yepes
BEPLLMHY)
Komb6uHauus Ten
BpaLLeHuns 1
MHOrorpaHH1UKoB

MHororpaHHuK,
OMMWCaHHbIA OKO/O
cthepsl; cepa,
BMMcaHHas B
MHOTOrpaHHUK 1amn B
TeNo BpaLleHns

MoHATNE 06 0OBEME.
OCHOBHBbIe cBOlicTBa
06BLEMOB TenN

O6bEM UMnuHAapa,
KOHyca

OO6bém Lwapa u



16

17

18

19

20

21

22

naowaab chepbl
Mono6Hble Tena B
MPOCTPaHCTBE.
COOTHOLLEHUS Mexay
nnowagamu
MOBEPXHOCTENR,
06bEMaMM NOA0GHbIX
Ten

KoHTposnbHaa pabota no
Temam "Tena
BpaLLeHns" n "O6beMbl
Ten"

BekTop Ha N10CKOCTU U
B MpOCTpaHCTBe

CnoxeHue n
BblUMTaHVE BEKTOPOB

YMHOXeHVe BEKTOpa Ha
ymcno

Pa3noxxeHve BekTopa no
TPEM HEKOMMIaHapHbIM
BeKTopam. lNpasunno
napannenenunesa

PelleHwne 3agau,
CBSAA3aHHbIX C
NPUMEHEHNEM MpaBu/
[EeNCTBWiA C BeKTOpamu



23

24

25

26

27

28

lMpsamMoyronsHas
cucTema KOOpAmvHaT B
MPOCTPaHCTBE.
KoopauHatbl BeKTOpa.
MpocTenwine 3agayun B
KoopAuHaTax

Yron mexay
BeKTopamn. CkanapHoe
npovsseaeHve
BEKTOPOB

BbluncneHve yrnos
MeXxay npsmMbIMU U
NM0CKOCTAMU

KoopanHaTtHo-
BEKTOPHbIV MeTOA Npu
peLleHmn
reomMeTpuyecKmx 3agau

KoHTponbHaa pabota rno
Teme "BekTopbl 1
KOOpAWHaTbI B
npocTpaHcTee”

lNoBTOpEHNE,
0606LLeHNEe ©
cuctemarmsayms
3HaHWIA. OCHOBHbIE

hmrypsl, hakTbl,
TeopeMbl Kypca



29

30

31

32

NnIaHNMETPUN

[NoBTOpeHMe,
0606LeHVE 1
cucTemartusaums
3HaHW. OCHOBHbIE
(urypbl, hakThbl,
Teopembl Kypca
nnaHuMeTpun

[MoBTOpeHwMe,
0606LLeHNe 1
cucTematmsauus
3HaHW. 3agaum
NNaHUMETPUN U METOLbI
NX peLleHns

lMoBTOpeHMe,
0606LLeHne 1
cucTemaTmsayms
3HaHwWii.3agaun
NAaHUMETPUN 1 METOfbI
NX PeLLIEHNS

lNoBTOpeHMe,
0606LeHne 1
cucTemaTusaums
3HaHW. OCHOBHbIE
(mrypsl, aKTbl,
Teopembl Kypca
CTepeoMeTpun



VIToroeast KOHTPO/IbHas

33
paboTa
lNoBTOpeHwMe,
34 0606LeHMe 1
cucTemaTmsaums
3HaHWi

OBLLEE KO/TMYECTBO
YACOB N0 NMPOrrPAMME






