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MNOACHUTEJBHASA 3AIINCKA

Janusbiii kypc paccunTad Ha yyanmxcst 10-11 npoguiabHBIX KIacCOB U KJIACCOB C
yrayOnEéHHBIM M3Y4YeHHEM MaTeMaTuKH, 1Mo o0beMmy coctaBisieT 34 uyaca Kypce
MOMOKET YyYalllUMCS pAaCIIMPUTh U CUCTEMATU3UPOBATh 3HAHUS [0 TeMaM
«Bektops» 1 «MeToa KOOpIMHAT Ha TUIOCKOCTHY, a TaK ke 0yJIeT ClIoCOOCTBOBATH
(GbopMHPOBAHUIO YMEHUM MPUMEHATh KOOPJAUHATHO-BEKTOPHBIM METOJ| B pEIlICHUN
F€OMETPUYECKUX 3a/aY.

OCHOBHBIMH 337la4aMU T€OMETPUU SBISIOTCS Pa3BUTHE MHHUIIMATHUBBI yUYaAIIUXCS B
nouckax 3PQPEKTUBHBIX CIIOCOOOB pelleHus 3aaa4; GOpMUPOBAHUE CIIOCOOHOCTH
IIKOJIbHUKOB TIE€PEBOJIUTH YCIOBUE TE€OMETPUYECKOW 3aladyd B KOOPAMHATHO-
BEKTOPHYIO (DOPMY M TpaMOTHO BBIMOJHSATH COOTBETCTBYIOIIKE ajredpandyeckue
orepal B KOOPAUHATHO-BEKTOPHON (OpME M CIIOCOOCTBOBATH MOBBIICHUIO
MaTEeMaTHYECKON KyJIbTYpHI.

B kypce «BeKkTopsl 1 KOOpIMHATHI KaK anmapaT peuIeHus] TeOMETPUUECKUX 3aau»
U3Y4aloTCsl ONEpaluy CIOKEHUSI U BhIUMTAHUS 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 HazbBaloT adOUHHBIMU
3a/layaMu.

3amayu, B KOTOPBIX HaXOASAT PACCTOSHUS, YIJIbI, IUNIOIMIAJAH U OOBEMBI, Ha3bIBAIOT
METPUYECKUMHU 3aJauamMu. MeTpuuecKue 3aJadyd CTEPEOMETPUU TAKXKE MOXKHO
pemaTh ¢ MOMOILbIO BEKTOPOB, UCIIONB3YS UX CKAISIPHOE, BEKTOPHOE U CMEIIAHHOE
IIPOU3BEACHUS.

CdopmymupoBannoe Bo DPI'OC COO TpeboBaHME «yMETh ONEPUPOBATH
HNOHSTUSAMHU» OTHOCHTCS K COJAEp)KAaTeIbHBIM JIMHHUAM ydeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUX YMEHUH paclpeiensercs He TOJIbKO 10
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil pabodeit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TroJaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIPOCAM OO0YYAIOIIHECs
oOpamainuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu3oBaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYarOLUXCs, pACIIUPSS U YIIIyOJIss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBS3H

COAEPKAHUE OBYUEHUS
BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE
[ToHsTHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJEBOTO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHAMPABICHHBIE U IMPOTUBOIOIOKHO
HalpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeCTBUS ¢ BEKTOPAMHU: 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
HEKOMIUTAaHApHbIM  BekTOopaM. IIpsimMoyrosibHass  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEXIy BekTopamu. CKalsipHOE MPOU3BEIACHUE
BEKTOpOB Bektopel B mpocTtpancTBe. Omnepanuu Haj BeKTopamMu. BekTopHoe
YMHOKEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXEHHUA. lIpsamoyronpHas
cucTeMa KoopauHat B mpoctpancTse. Koopannarsl Bekropa. PaznoxxeHnue BekTopa
1o 6azucy. KoopanHaTHO-BEKTOPHBII METOA TP PELLIEHUH TEOMETPUYECKUX 3aau.

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

JIMYHOCTHBIE PE3YJIbTATbI

1) rpa:kaanckoe BOCIUTAHME:

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOT0 00IECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMpPOBAaHUSA pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
rpakJaHCKoro  oOmectBa  (BBIOOpPBL,  ONpPOCBI W JAPYro€),  YMEHHE
B3aMMOJICUCTBOBATh C COLIMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HUX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBOKEHUS K
MPOIIIOMY M HACTOSILIEMY POCCHMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, chopMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHHUS, dTHUYECKOTO IOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JTIOCTHIKEHUN HAYKH U AESITEIBHOCTBIO Y4EHOT0, OCO3HAHUE JINYHOTO
BKJIaJ[a B IOCTPOEHHE YCTOWYMBOTO Oy IyIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCyKIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHME:



cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MAaTeMAaTUYECKHE 3HAHUSA B
MHTEpecax 310pOBOro v 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBBIO (340pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTIIbIXa, PETyispHas (U3NYecKas aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHON IEATETLHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
pasnuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mpodeccnrn W Ppeannu30BBIBATH COOCTBCHHBIC JKHU3HCHHBIC TUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTreMaTHM4ecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKHUX 3a/1a4 MAaTEMaTHICCKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYpPhl, TIOHUMAaHUE BIIASHHUS
COIIMAJIbHO-OKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOHON U COIUATBLHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM JUIsI pemieHus 3agad B 00JacTu
OKpYXalomel Ccpeapl, IUIAHWPOBAaHUE ITOCTYNKOB W OIEHKH WX BO3MOXKHBIX
MOCJIEJICTBUM JJIsI OKPYKAIOLIEH CPeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIIECTBEHHOH MPAKTUKH, TOHMMAaHNUE MaTeMAaTHIECKOU
HAyKHW KaK cepbl 4eTOBEUCCKOM eITeILHOCTH, dTANOB €€ Pa3BUTHS M 3HAUUMOCTH
JUTSL pa3BUTHUS [TMBWIN3AINH, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHU4eCKOU
KyJbTYPOU KaK CPEeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISATh MPOCKTHYIO
Y UCCJICIOBATEILCKYIO JIEATCITLHOCTh MHANBUAYATBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble Jornueckue aeiicTBUA:

BBIABIATL U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHUI, YCTaHAaBIMBATh CYIIECTBEHHbBIN NMPU3HAK KiacCU(pUKALINH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

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

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



JenaTb BBIBOJABl C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH M0 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIHLHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUIM
(mpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIINIO, IPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crmoco0 pemnieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapUAHTOB pPEIIECHUs, BEIOUpATh HanboJee MOIXOAIUN C Y4ETOM CaAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebcKue IeicTBUS:

WCITOJI30BaTh BOIPOCHI KaK MCCIIENOBATEIbLCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (UKCHpYIOUIUME  MPOTUBOpEUHEe,  MpodseMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPTYMEHTHPOBATH
CBOIO TTO3UITAIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIEHO CIJITAHUPOBAHHBIN IKCIICPUMEHT, UCCIICIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMu, SIBJICHUSIMH, IIPOIECCAMU;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILECHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

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

Pabora ¢ unpopmaumeii:

BBEISIBIIATH JAeUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIIPOC U TSI PEIICHUS 3a/1a4H;

BBIOMpPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHGOPMAIIHIO PA3IMYHBIX BUIOB U (HOpM
TIPE/ICTABIICHHUS,;

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

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIILHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yYeOHbIEe 1eCTBUS

OOmmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PECHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHS I[I0 XOJAY pEIICHHs 3a/1aud,
KOMMEHTHUPOBATH MMOJTYUYECHHBIN pe3yJIbTarT;

B X0JIe 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJjieMbl, pelIaeMoil 3a7adyu, BBICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha TOUCK
pElIEHUs, COIMOCTaBIISITh CBOM CYXKAEHUA C CYXICHUSIMHU APYTUX YYACTHUKOB



nuainora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJbTAaThl PEHICHUS 3a/layu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTAalUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YyHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BIAJ€Th HABBIKAMHM  TIO3HABATENHHON  pedIeKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
criocobamMu CaMONPOBEPKU, CAMOKOHTPOJSL Tpollecca M pe3ysibTaTa pEIIeHUs
MaTeMaTUYECKOM 3a4auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSCHITH TPUUNHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITEJILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThl MpU peuieHUd Y4YeOHBbIX 3aJay, NPUHUMATh I€Ib COBMECTHOM
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BU/JIBI pa0OT, I0rOBApUBATHCS, 00CYX AATh MPOIIECC U Pe3yIbTaT paboThl, 00001aTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHUsi, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEPUsIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATBI

e KJAcCCU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B MPOCTPAHCTBE;

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



CBOOOJTHO OIEpUPOBATH MOHSATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHATH JEUCTBUS HAJl BEKTOPaMU;

pelarh 3aJadyd Ha JO0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaXOXJCHUE T€OMETPUUECKUX BEJIMUHH, TPUMEHSISI U3BECTHBIE METOIbI IPU
pPELIEHHH MAaTEMATUYECKUX 3a7ad MOBBIIIEHHOTO W BBICOKOIO YPOBHS
CJIOKHOCTH;

W3BJICKaTh, MPEOOPa30BBIBATE W HMHTEPIPETHPOBATH HHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MPEeACTABICHHYIO Ha
YEpTEkKAX U PUCYHKAX;

CBOOOJTHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEpAllUH HAJl BEKTOPAMU;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
pelIaTh reOMETPUYECKHUE 33/1a4H HA BBIYUCIICHUE YTJIOB MEXIAY NPSIMBIMU U
IJIOCKOCTSIMM, BBIYMCIICHUE PACCTOSIHUN OT TOYKH JI0 TIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a IPU PEIICHNUH;
NPUMEHSATh TeoMeTpuueckre (akThbl U1l PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBHUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

peuare 3aJa4d Ha JOKa3aTeJIbCTBO MATEMaTHUYECKUX OTHOLICHUH U
HaXO0XJICHUE T€OMETPUUECKUX BEJINYMH;

MPUMEHATh TOJYYCHHBIE 3HAHWA Ha MNPAKTUKE: CPaBHUBAThH U
AHAJIN3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHbIC MOHATHUS B
mpoliecce IMOWCKa pelieHUus MaTeMaTU4ecKd  CcPOopMyTupOBaHHOU
mpoOIeMbl, MOJAEIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJEIN C MCIIOJb30BAHUEM I'€OMETPUUYECKUX
MOHATUM W TEopeM, afmapara ajareOpbl, peniaTth MPakTUUECKUE 3a/layuu,
CBSI3AHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

IHOYPOYHOE IINTAHUPOBAHHUE

10 kiacc

No Tema KomuuecTBo
4acoB

1 | IloBropenne. BekTopsl Ha 1mockocTH. Omnepanuu Haj 1

BEKTOpPaMH. Y pPaBHEHHE NPSIMOM HA MIIOCKOCTH

@opmyna yria MeEXAY NPSAMBIMHA Ha IUIOCKOCTH 4Yepes 1
KOOPAMHATHI BEKTOPOB




Haxoxnenue yria Mexy npsiMbIMU Ha IIJIOCKOCTH

HaXO}KI[eHI/IC yria MCXKAy IIPsMbIMU Ha IJIOCKOCTH

CDOpMy.IIa PaCCTOAHUA OT TOYKH OO HpHMOﬁ Ha IINTIOCKOCTH

N | B~ W

HaXO}KILGHI/IC pacCTodHudge OT TOYKH [O0 HpHMOﬁ Ha
IINTOCKOCTH

7 | OnpeneneHue CKaasipHOTO MPOU3BEACHUS U €r0 CBOMCTBA 1
8 | Ilpu3Hak nepreHIuKyJISIpHOCTH IBYX BEKTOPOB 1
9 | JIuneliHble onepanyy HaJl BEKTOPaMU B KOOpAWHATAX 1
10 | JIuneliHble onepanyy HaJl BEKTOPaMU B KOOpJAWHATAX 1
11 | CxanapHoe mpou3BeACHUE BEKTOPOB B KOOPAMHATAX 1
12 | CxansgpHoe MpOU3BEAECHUE BEKTOPOB B KOOPIUHATAX 1
13 | [loHATHE BEKTOpA-HOPMAJIH. YTOJ MEXKIY INIOCKOCTAMU KaK 1
yroJ MEX]ly HOpMaJsiMu
14 | YpaBHEHUE LUIOCKOCTH 1
15 | YpaBHEHUE IUIOCKOCTH 1
16 | YpaBHEeHHE IIOCKOCTH 1
17 | ®opmyna yriia MeXay NpsSMbIMH B TPOCTPAHCTBE 1
18 | HaxoxzaeHue yria Mex1y IpsIMbIMU B IPOCTPAHCTBE 1
19 | HaxoxzaeHue yria Mex1y IpsIMbIMU B IPOCTPAHCTBE 1
21 | ®opmyina yria MEXAY NPSAMOU U INIOCKOCTBIO 1
22 | Haxoxnenue yrma MexIy IpsSMOA M IUIOCKOCTBIO B 1
IIPOCTPAHCTBE
23 | HaxoxnaeHue yrina MeXIy MpsSMOA M IJIOCKOCTBIO B 1
IIPOCTPAHCTBE
24 | ®opmyina yria MexXAy IIOCKOCTSIMU 1
25 | HaxoxneHue yriia MexXay IJIOCKOCTSAMH B IPOCTPAHCTBE 1
26 | HaxoxneHue yriia MeXay IJIOCKOCTSAMH B IPOCTPAHCTBE 1
27 | ®opmyiia pacCTOSIHUS OT TOYKHU JI0 TNIOCKOCTH 1
28 | HaxoxaeHne pacCTOSIHUSL OT TOYKH 10 INIOCKOCTH 1
29 | HaxoxneHue pacCTOSIHUS OT TOYKH JI0 TIOCKOCTH 1
30 | HaxoxaeHue pacCTOsIHUSA OT TOUYKHU JO MIIOCKOCTH 1
31 | HaxoxzaeHue pacCcTOAHMST OT TOYKM JO TpsIMOM B 1
MPOCTPAHCTBE
32 | [IpuMeHEHUE KOOPAMHATHO — BEKTOPHOIO MeEToJa K 1
peuenuto 3aaad EI'D
33 | [IpuMeHeHUE KOOPJMHATHO — BEKTOPHOIO MeETOoJa K 1
petrenuto 3a1a4d EI'D
34 | [I[puMeHEeHUE KOOPAMHATHO — BEKTOPHOIO MeETOoJa K 1

peuenuto 3aaad EI'D




11 kiaace

No Tena KonnuectBo
4acoB

1 | IloBropenue. Bekrtopbl 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 |IloBropenne. Bekropsl Ha mmiockoctu. Omnepauuu Haj 1
BEKTOpamu B 3afavyax EI'D

6 | ®opmyia yriaa MEXay OpsIMBIMU B IIPOCTPAHCTBE 1

7 | HaxoxzaeHue yriia Mexxy NpsMbIMU B IPOCTPAHCTBE 1

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

9 | HaxoxnaeHnue yrina Mexay IpsSMBIMA B IPOCTPAaHCTBE B |
3agagax EI'D

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

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

12 | ®opmyia yriia MeXay MPSMOU U INTIOCKOCTBEO 1

13 | Haxoxaenue yria Mexay MpsSMOA M IJIOCKOCTBIO B 1
IIPOCTPAHCTBE

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

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

16 | Haxoxzaenue yria Mexay NpsSMOA M IJIOCKOCTBIO B 1
MIPOCTpAHCTBE B 3a1ayax EI'D

17 | HaxoxzaeHue yrina Mexay HOpsSIMOM U IUIOCKOCTBIO B |
IIPOCTPAHCTBE B 3a1a4yax EI'D

18 | ®opmyna yria Mexay IIOCKOCTIMU 1

19 | HaxoxpaeHue yria Mexay IIIOCKOCTSAMU B POCTPAHCTBE 1

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




22 | HaxoxaeHue yriia Mexay IJIOCKOCTSIMU B MPOCTPAHCTBE 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 TOYKH JI0 INIOCKOCTH B 3a]1a4ax 1
EI'D

29 | HaxoxaeHue pacCTosIHUS OT TOYKH JI0 TUIOCKOCTH B 3a7a4ax 1
EI'D

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

31 | @opmyiia pacCTOSHUS MEXIY NPSMBIMHU B IIPOCTPAHCTBE 1

32 | HaxoxaeHue pacCTOSHUSA MEXAY NPSIMBIMU B IPOCTPAHCTBE 1

33 | HaxoxaeHue paccTOSHUSA MEXAY IPSIMBIMU B IPOCTPAHCTBE 1

34 | HaxoxaeHue pacCTOSHUSA MEXAY IPSIMBIMU B IPOCTPAHCTBE 1
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