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MNOACHUTEJBHASA 3AIINCKA

Jlanubiil Kypc paccurTad Ha yyammxcst 10-11 npoguiabHBIX KIacCOB U KJIACCOB C
yrayOnEHHBIM M3Y4YeHHEM MaTeMaTuKH, 1Mo o0beMmy coctaBisieT 34 uyaca Kypce
MOMOKET Yy4YalllUMCS pAaCIIMPUTh U CUCTEMATU3UPOBATh 3HAHUSA [0 TeMaM
«Bektopb» 1 «MeToa KOOpIMHAT Ha TUIOCKOCTHY, a TaK ke 0yJIeT ClIocOOCTBOBATH
(bOopMHUPOBAHUIO YMEHUM MPUMEHATh KOOPJAUHATHO-BEKTOPHBIM METOJ| B pEIICHUU
F€OMETPUYECKUX 3a/aY.

OCHOBHBIMH 337la4aMU T€OMETPUU SBISIOTCS Pa3BUTHE MHHUIIMATHUBBI yUYAIIUXCS B
nouckax 3PQPEKTUBHBIX CIIOCOOOB pelieHus 3aaa4; GOpMUPOBAHUE CIIOCOOHOCTH
IIKOJIbHUKOB TIE€PEBOJIUTH YCIOBUE T€OMETPUYECKOM 3aladyd B KOOPAMHATHO-
BEKTOPHYIO (DOPMY M T'paMOTHO BBIMIOJHSATH COOTBETCTBYIOIINE ajredpanyeckue
orepal B KOOPJUHATHO-BEKTOPHON (oOpME M CIIOCOOCTBOBATH MOBBILICHUIO
MaTEeMaTHUYECKON KyJIbTYpHI.

B kypce «BekTopsl 1 KOOpIMHATHI KaK anmapaT pelIeHus] TeOMETPUUECKUX 3aau»
U3y4aloTCsl ONEpalluy CIOKEHUS U BbIUMTAHUS BEKTOPOB, YMHOXKEHHsI BEKTOpa Ha
yucio. Kpome Toro, paccmMaTpuBaroTCst TEOPETUUECKHE BOIIPOCHI O KOJJTMHEAPHBIX,
KOMIUIAHApHBIX W HEKOMIUIAaHapHbIX BeKTopax. M3ydeHume sToro marepuana
M03BOJIIET BEKTOPHBIM METOJIOM pelIaTh CTEPEOMETPUUYECKUE 3aJaUl Ha B3aMHOE
pacrnojiokeHue OpsAMbIX U Iiockocteil. Takue 3agaun HazpBaloT adOUHHBIMU
3a/layaMu.

3amayu, B KOTOPBIX HaXOASAT PACCTOSHUS, YIJIbI, IUIOIIAJAH U O0BEMBI, Ha3bIBAIOT
METPUYECKMMHU 3aauamMu. MeTpUYecKue 3aJadyd CTEPEOMETPUU TAKXKE MOXKHO
pemaTh ¢ MOMOILbIO BEKTOPOB, UCIIONb3Ys UX CKAISIPHOE, BEKTOPHOE U CMEIIAHHOE
IIPOU3BEACHUS.

CdopmymupoBannoe Bo DPI'OC COO TpeboBaHME «yMETh OMNEPUPOBATH
HNOHATUSAMHU» OTHOCHTCS K COJAEp)KAaTeIbHbIM JHMHHUAM Yy4eOHOro Kypca, a
dbopMUpOBaHHE JIOTUYECKUX YMEHUH paclpeiensercs He TOJIbKO 10
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepaibHoil pabouyeit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO TrojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIPOCAM OOYYAIOIIHECs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY I'€OMETPUUECKUX MPEJCTABICHUN 00YyYaIOUXCs, pACIIUPSS U YIIIyOJIss
e€, o0pa3yst NpOYHbIE MHOKECTBEHHBIE CBS3H

COAEPKXAHUE OBYUYEHUS
BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE
[ToHsTHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAMPABICHHBIE U IMPOTUBOIOIOKHO
HaNpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeCTBUS ¢ BEKTOpPAMU: CI0KEHUE
Y BBIYMTAaHHE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha



yucio. CBOMCTBA CIOXKEHHSI BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpA HA YHCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHUM BEKTOpa IO TPEM
HEKOMIUIaHApHbIM  BekTOopaM. IIpsmMoyrosibHass  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEXIy BekTopamu. CKalsipHOE MPOU3BEIACHUE
BEKTOpOB Bektopel B mpocTtpancTBe. Omnepanuu HajJ BeKTopamu. BekTopHoe
YMHOKEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXEHHUA. lIpsamoyronbpHas
cucTeMa KoopauHat B mpoctpaHcTBe. Koopannarsl Bekropa. PaznoxxeHue BekTopa
1o 6azucy. KoopanHaTHO-BEKTOPHBII METOA ITPHU PELLIEHUH TEOMETPUYECKUX 3aau.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbI

1) rpaskaanckoe BOCIUTAHME:

c(OpMHPOBAHHOCTh T'PAKIAHCKON MO3ULKUN 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUHCKOT0 00IECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
rpakJaHCKoro  oOmectBa  (BBIOOpPBL,  ONpPOCBI W JAPYro€),  YMEHHE
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HUX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIJIOMY M HACTOSILIEMY POCCHMCKONM MaTeMaTHUKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, chopMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHHUS, dTHUYECKOTO IOBENECHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JTIOCTHIKEHUN HAYKH U AESITEIBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJ[a B IOCTPOEHHE YCTOWYMBOTO Oy IyIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCyKIEeHU, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHME:



cOPMHPOBAHHOCTh YMEHUS MPUMEHATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBBIO (340pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3AHITHU U
OTIIbIXa, PEeryispHas (U3NYecKas aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
TIPY 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBLHON IEATEITLHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIO0Us, HHTEpPEC K
pasnuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeir mpodeccnrn W Ppeannu30BBIBATH COOCTBCHHBIC >KU3HCHHBIC TUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUI0O U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKHUX 3a/1a4 MAaTEMaTHICCKON HAIPAaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHUE BIIASHHUS
COLIMAJIbHO-OKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsI pelieHUs 3agad B 00JacTu
OKpYXalomel Ccpepl, IUIAHWPOBAaHUE IIOCTYNKOB W OIEHKH WX BO3MOXKHBIX
MOCJIEJICTBUM JJIsI OKPYKAIOLIEH CPeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HayKH KaK cepbl 4eTOBEUCCKOM IeITEILHOCTH, STANOB €€ Pa3BUTHS M 3HAUUMOCTH
JUTSL pa3BUTHUS [TMBWIN3AINH, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPeJICTBOM MTO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISATH TPOCKTHYIO
Y UCCJICIOBATEILCKYIO JIEATCILHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eCTBUA

ba3oBble Jjornueckue aeiicTBU:

BBIABIATL U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHSATHUI, yCTaHAaBIMBATh CYIIECTBEHHbBIN NMPU3HAK KiacCU(pUKALINH,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U MOpPeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPKICHUSX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;



JenaTb BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH M0 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUIM
(mpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIINIO, IPUBOIUTH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIIEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CaAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBUS:

WCITOJI30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKU WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (UKCHpYIOUIME  MPOTUBOpEUHe,  MpoodsieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, aAPTYMEHTHPOBATH
CBOIO TTO3UIIAIO0, MHCHHCE,

MIPOBOJIUTH CAMOCTOSITEIIEHO CIJIAHUPOBAHHBIN IKCIICPUMEHT, UCCIICIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEeKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENEHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCICNOBAaHUS, OILEHHWBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpoIecca, a TakKe BbIJIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U TSI PEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATH M MHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUIOB U (hOpPM
MIPE/ICTABIICHHUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IUYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

OOmmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEISIMU OOIIEHUS, SICHO, TOYHO, TPaMOTHO BBIPAKaTh CBOIO TOUKY 3PECHHS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHUS I[I0 XOAY pEIICHHS 3a/1auu,
KOMMEHTHUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji¢ 0OCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelIaeMoil 3a7adyu, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha TOUCK
pElIEHUs, COIMOCTaBIISITh CBOM CYXKAEHUA C CYXICHUSIMU APYTUX YYACTHUKOB



nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YJbTAThl PEHICHUS 3a/layu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YyHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BIAJ€Th HABBIKAMHM  TIO3HABATENBHON  pedieKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JACHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
criocobamMu CaMONPOBEPKHU, CAMOKOHTPOJISL Tpollecca M pe3ysibTaTa pEIIeHUs
MaTeMaTUYECKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSM, OOBSCHITH TPUUNHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIUOKY,
JIaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThl MpU peuieHud Y4YeOHBbIX 3ajay, NPUHUMATH I€b COBMECTHOM
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BU/JIBI pa0OT, I0rOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHUs, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/Ibl, OIIEHUBATh KQ4€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATBI

e KJACCU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IFIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSAMHU, CBS3aHHBIMU C YIJIaMH B
IIPOCTPAHCTBE: MEXAY MPSMBIMH B NPOCTPAHCTBE, MEXIY MPIMON U
IIJIOCKOCTBIO;



CBOOOJTHO OIEpUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHATH JEUCTBUS HAJl BEKTOPaMU;

peliarh 3aJadyd Ha J0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaXOXJCHUE TEOMETPUUECKUX BEJIMUHH, TIPUMEHSSI U3BECTHBIE METOIbI IPU
pELIEHHH MAaTEMATUYECKUX 3a7ad MOBBIIIEHHOTO M BBICOKOIO YPOBHS
CJIO)KHOCTH;

W3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTABICHHYIO Ha
YEpTEkKAX U PUCYHKAX;

CBOOOJTHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEpAllUH HAJl BEKTOPAMU;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
pelIaTh reOMETPUYECKHUE 33/1a4H HA BBIYUCIICHUE YTIIOB MEXKAY MPSIMBIMU U
IJIOCKOCTSIMM, BBIYMCIICHUE PACCTOSIHUNA OT TOYKH JI0 TIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a IPU PEIIECHNUH;
NPUMEHSTh TeoMeTpuueckre (akThbl JJISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIarallliuX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peuars 3aJa4d Ha JOKa3aTeJIbCTBO MAaTEMaTHUYECKUX OTHOLICHUH U
HaXO0XJICHUE T€OMETPUUECKUX BEJIUYMH;

MPUMEHATh TOJYYCHHBIE 3HAHWA Ha MNPAKTUKE: CPaBHUBATh U
AHAJIM3UPOBATh PEAIBHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOWCKa pelieHUus MaTeMaTU4ecKd  CcPOopMyTUpOBaAHHOM
mpoOIeMbl, MOJAEIUPOBATh peajbHbIE CUTyallUd Ha S3bIKE T€OMETPHH,
MCCIIEIOBATh MMOCTPOCHHBIE MOJEIU C MCIIOJb30BAHUEM I'€OMETPUUYECKUX
MOHATUM W TEOopeM, afmapara ajareOpbl, penartbh MPakTUUYECKUE 3a/layuu,
CBSI3AHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

IHOYPOYHOE IINTAHUPOBAHHUE

10 kiacce

No Tema KomnuecTtBo
4acoB

1 | IloBropenune. BekTopsl Ha 1miockocTH. Omnepanuu Haja 1

BEKTOpPaMH. Y pPaBHEHHE NPSIMOM HA MJIOCKOCTH

Qopmyna yria MeEXAY NPSAMBIMHA Ha IUIOCKOCTH 4Yepes 1
KOOPAMHATHI BEKTOPOB




Haxoxnenue yria Mexy npsiMbIMU Ha IJIOCKOCTH

HaXO}KILCHI/IC yriia MCEXKAYy IPsAMbIMU Ha IJIOCKOCTH

CDOpMy.IIa PaCCTOAHUA OT TOYKHU OO HpHMOﬁ Ha IINTIOCKOCTH

N | B~ W

HaXO}KILGHI/IC pacCTodaHudge OT TOYKH OO0 HpHMOﬁ Ha
IINTOCKOCTH

7 | OnpeneneHue CKaasipHOTO MPOU3BEACHUS U €r0 CBOMCTBA 1
8 | IIpu3Hak neprneHauKyJISIpHOCTH IBYX BEKTOPOB 1
9 | JIuneliHble OonepanMy HaJl BEKTOPaMU B KOOpAWHATAX 1
10 | JInneliHble onepanyy HaJl BEKTOPaMU B KOOpJAWHATAX 1
11 | CxangapHoe mpou3BeACHUE BEKTOPOB B KOOPANHATAX 1
12 | CxansgapHoe MpOU3BEACHUE BEKTOPOB B KOOPIUHATAX 1
13 | [loHATHE BEKTOpa-HOPMAJIH. YTOJ MEXKIY INIOCKOCTAMU KaK 1
yroJ MEX]ly HOpMaJsiMu
14 | YpaBHEHUE LUIOCKOCTH 1
15 | YpaBHEHUE UIOCKOCTH 1
16 | YpaBHEeHHE IIOCKOCTH 1
17 | ®opmyna yriia MeXay NpsSMbIMH B TPOCTPAHCTBE 1
18 | HaxoxaeHue yria Mex1y IpsIMbIMU B IPOCTPAHCTBE 1
19 | HaxoxzaeHue yria Mex1y IpsIMbIMU B IPOCTPAHCTBE 1
21 | ®opmyia yria MEXAY NPAMOU U INIOCKOCTBIO 1
22 | Haxoxnenue yrma MexIy IpsSMOA M IUIOCKOCTBIO B 1
IPOCTPAHCTBE
23 | HaxoxnaeHue yrina MeXIy IMpsSMOA M IJIOCKOCTBIO B 1
IIPOCTPAHCTBE
24 | ®opmyina yria MeXAy IIOCKOCTSIMU 1
25 | HaxoxneHue yriia MexXay IJIOCKOCTSAMH B IPOCTPAHCTBE 1
26 | HaxoxneHue yriia MeXay IJIOCKOCTSAMH B IPOCTPAHCTBE 1
27 | ®opmyiia pacCTOSIHUS OT TOUKHU JI0 TNIOCKOCTHU 1
28 | HaxoxaeHne pacCTOSIHUSL OT TOYKH 10 INIOCKOCTH 1
29 | HaxoxneHue pacCTOsSIHUS OT TOYKH JI0 TIOCKOCTH 1
30 | HaxoxaeHue pacCTOsIHUSA OT TOUYKHU J0 MNIOCKOCTH 1
31 | HaxoxzaeHue pacCcTOSHMSI OT TOYKH JO TpsIMOM B 1
MPOCTPAHCTBE
32 | [IJpuMeHEHHUE KOOPAMHATHO — BEKTOPHOIO MeEToAa K 1
peuenuto 3aaad EI'D
33 | [IpuMeHeHUE KOOPJAMHATHO — BEKTOPHOIO MeETOoJa K 1
pemrenuto 3a1a4d EI'D
34 | [IpuMeHeHUE KOOPAWHATHO — BEKTOPHOIO MeETOoJa K 1

peuenuto 3aaad EI'D




11 kiaace

No Tena KonnuectBo
4acoB

1 | IloBropenue. Bekropbl Ha miuockocTd. Onepanuu Haj 1
BEKTOPAMH.

2 | IloBropenue. Bekropsl Ha miockoctd. Onepanuu Haj 1
BEKTOpaMU

3 | IloBropenue. Bekropbl Ha mmiockoctd. Onepanuu Haj 1
BeKTOpamHu B 3ajadax EI'D

4 | IloBropenue. Bekropsl Ha miockoctu. Onepauuu Haj 1
BEKTOpaMu B 3aaadax EI'D

5 |IloBropeHnne. Bekrtopsl Ha 1iockoctu. Onepauuu Haj 1
BEKTOpamu B 3agavyax EI'D

6 | ®opmyia yriaa MEXay IpsIMBIMU B IIPOCTPAHCTBE 1

7 | HaxoxzaeHue yriia Mexxy NpsMbIMU B IPOCTPAHCTBE 1

8 | Haxoxnenue yria MexXay OPSMBIMA B IIPOCTPAHCTBE B |
3agauax EI'D

9 | Haxoxnaenue yrina Mexay HpsSMBIMA B INPOCTPAHCTBE B |
3agagax EI'D

10 | HaxoxnaeHue yria MexAy HOpsSMbIMM B IPOCTPAHCTBE B 1
3agagax EI'D

11 | Haxoxaenue yrina Mexay HOpsSMBIMA B IPOCTPAHCTBE B |
3agauax EI'D

12 | ®opmyia yriia MeXay IPSMOU U INTIOCKOCTHEO 1

13 | HaxoxzaeHnue yria Mexay MpsSMOA M IJIOCKOCTBIO B 1
IIPOCTPAHCTBE

14 | HaxoxzaeHue yriia Mexay NpsSMOA M IJIOCKOCTBIO B 1
MPOCTPaHCTBE B 3aaavax EI'D

15 | Haxoxaenue yrima Mexay NpsSMOA M IUIOCKOCTBIO B |
MPOCTPaHCTBE B 3aaa4ax EI'D

16 | HaxoxaeHnue yria Mexay MpsSMOA M IJIOCKOCTBIO B 1
MIPOCTPAHCTBE B 3a1a4yax EI'D

17 | HaxoxaeHnue yria Mexay HOpsSIMOM U IUIOCKOCTBIO B |
IIPOCTPAHCTBE B 3a1a4yax EI'D

18 | dopmyia yria Mexay IIOCKOCTIMU 1

19 | HaxoxpaeHue yria Mexay IIIOCKOCTSAMU B POCTPAHCTBE 1

21 | HaxoxzaeHue yriia Mexay IJIOCKOCTSIMHU B MPOCTPAHCTBE B 1
3agadyax EI'D




22 | HaxoxaeHue yriia Mexay IJIOCKOCTSIMU B IMPOCTPAHCTBE B 1
3agauax EI'D

23 | HaxoxaeHue yriia Mexay IJIOCKOCTSIMU B IIPOCTPAHCTBE B 1
3agagax EI'D

24 | HaxoxaeHue yriia Mexay IJIOCKOCTSIMU B IMPOCTPAHCTBE B 1
3agavax EI'D

25 | ®opmyiia pacCTOSIHUS OT TOYKH JI0 TNIOCKOCTHU 1

26 | HaxoxaeHue pacCTOSIHUSL OT TOYKH JI0 INIOCKOCTH 1

27 | HaxoxaeHue pacCTOsIHUSA OT TOYKH JI0 IIJIOCKOCTH B 3aJ1a4ax 1
EI'D

28 | Haxoxnenue paccTostHUS OT TOUKH JI0 INIOCKOCTH B 3a]1a4ax 1
EI'D

29 | HaxoxaeHue pacCTosIHUS OT TOYKH JI0 TVIOCKOCTH B 3a7ja4ax 1
EI'D

30 | HaxoxzaeHue pacCTOSHHS OT TOYKH J10 IUIOCKOCTH B 3aa4ax 1
EI'D

31 | ®opmyiia pacCTOSHUS MEXIY NPSMBIMHU B IIPOCTPAHCTBE 1

32 | HaxoxnaeHue pacCTOSHUSA MEXAY IPSIMBIMU B IPOCTPAHCTBE 1

33 | HaxoxaeHue paccTOSHUSA MEXAY IPSIMBIMU B IIPOCTPAHCTBE 1

34 | HaxoxaeHue pacCTOSHUSA MEXAY IPSIMBIMU B IIPOCTPAHCTBE 1
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