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BekTopbl

OnpeneneHne
[eomeTpuyeckuii BEeKTOp — 370 OTPE30K C
3a/laHHBIM HanpaBAeHNEM.
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BekTopbl

OnpeneneHne

[eomeTpuyeckuii BEeKToOp — 3T0 OTPE3OK C
3a/laHHBIM HanpaBAEHNEM.

Obosnadenne: 3 nnn AB.

MaTtematuka, Mogynb 1, Jlekuns 1.1 2 /41



BekTopbl

OnpeneneHne

[eomeTpuyeckuii BEeKToOp — 3T0 OTPE3OK C
3a/laHHBIM HanpaBAEHNEM.

Obosnadenne: 3 nnn AB.
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BekTopbl

OnpeneneHne

[eomeTpuyeckuii BEeKToOp — 3T0 OTPE3OK C
3a/laHHBIM HanpaBAEHNEM.

Obosnadenne: 3 nnn AB.

Q!

A
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BekTopbl

Onpeanenerne
OnuHoii (nin Mmogynem) sektopa A§
Ha3blBaeTCsA AMHa oTpe3ka AB.
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BekTopbl

Onpeanenerne
OnuHoii (nin Mmogynem) sektopa /@

Ha3blBaeTCsA AMHA oTpe3ka AB.
Obo3zHauenne: |AB].
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BekTopbl

Onpeaenerune
BekTop, 4nnHa KOTOpPOro paBHa Hyto,
Ha3bIBAETCSA HYJ1IEBbIM.

MaTtematuka, Mogynb 1, Jlekuns 1.1



BekTopbl

Onpeaenerune

BekTop, AnuHa KoToporo paBHa HyJo,
Ha3bIBAETCS HYJIEBbIM.
O6o3Hauenue: 0.
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BekTopbl

Onpeaenerune
BekTop, 4nnHa KOTOpOro paBHa equHuLe,
Ha3bIBAETCA €AUHUYHbIM.
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BekTopbl

Onpeaenerune

BekTop, AnnHa KOTOPOro paBHa eguHuLe,
Ha3bIBAETCA €AUHUNYHbIM.
Obo3HaveHue: €.
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BekTopbl

OnpeneneHne

EanHuyHbIA BEKTOP, HampaBaeHne KOTOPOro
COBMafaeT C HamMpaB/ieHNeM BEKTOpa a,
Ha3bIBaeTCSl OPTOM BEKTOpa a.

MaTtematuka, Mogynb 1, Jlekuns 1.1



BekTopbl

OnpeneneHne

EanHuyHbIA BEKTOP, HampaBaeHne KOTOPOro
COBMafaeT C HamMpaB/ieHNeM BEKTOpa a,
Ha3bIBaeTCSl OPTOM BEKTOpa a.

O60o3HaueHne: 0.
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BekTopbl

OnpeneneHne

Yrnom mexxkay BeKTopamum a u b Ha3biBatoT
HaUMEHbLIWG U3 Yra0B, 0bpa30BaHHbLIX STUMK
BEKTOpPaMW MPU YCAOBUW, YTO UX HaYasbHbIE
TOYKMN COBMAJAoT.
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BekTopbl

OnpeneneHne

Yrnom mexxkay BeKTopamum a u b Ha3biBatoT
HaUMEHbLIWG U3 Yra0B, 0bpa30BaHHbLIX STUMK
BEKTOpPaMW MPU YCAOBUW, YTO UX HaYasbHbIE
TOYKI COBNAAAIOT.

—

ObozHayeHue: a b unm .
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BekTopbl

¢/%

MaTtematuka, Mogynb 1, Jlekuns 1.1



BekTopbl
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BekTopbl

OnpeneneHne

BekTopbl 3 u b Ha3biBatoTCH
KOJIJIMHEAPHbIMW, eC/i OHN NieXkaT anbo Ha
OAHOW NpsiMOlA, MO0 Ha MapanebHbIX NPAMbIX.
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BekTopbl

OnpeneneHne

BekTopbl 3 u b Ha3biBatoTCH
KOJIJIMHEAPHbIMW, eC/i OHN NieXkaT anbo Ha
OAHOW NpsiMOlA, MO0 Ha MapanebHbIX NPAMbIX.
O6osHadenve: l|b.
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BekTopbl
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BekTopbl
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BekTopbl

KonnnHeapHble BEKTOPbI MOTYT ObITh B0
coHanpassieHbl (MMEeTb OfHO HanpasfeHne,

a 11 b), nmbo NPOTNBOMNONOXKHO
HanpaeneHbl (3T b).
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BekTopbl
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BekTopbl
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BekTopbl

OnpeneneHne

Tpu BekTOpa B MPOCTPAHCTBE HA3bIBAKOTCS
KOMMJ1IaHAPHbIMMW, €CIN OHU NexaT nmbo B
OAHOI MNOCKOCTW, NMbo B napannesbHbIX

NJOCKOCTAX.
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BekTopbl

OnpeneneHne

[1Ba BekTOpa Ha3bIBAtOTCA PABHbLIMW, €CAU OHY
KOJIINHEAPHbI, COHANPaB/EHbl N UX AJINHbI
PaBHbI.

MaTtematuka, Mogynb 1, Jlekuns 1.1



BekTopbl

OnpeneneHne

[1Ba BekTOpa Ha3bIBAtOTCA PABHbLIMW, €CAU OHY
KOJIINHEAPHbI, COHANPaB/EHbl N UX AJINHbI
PaBHbI.

OBo3zHaueHne: 3= b.
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BekTopbl

OnpeneneHne

Ocbto Ha3bIBaeTCA NpsiMast C YKa3aHHbIMU Ha
Hell HampaBJ/IEHMEM, HAYaNoM OTCYETa W
BbIDpaHHOW MacluTabHOW eguHnLEl.
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BekTopbl
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BekTopbl
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BekTopbl
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BekTopbl
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BekTopbl

Bbibepem B npocTpaHCTBe NPoU3BObLHYIO OCb [ 1
PaCnoNIOKNM MPON3BOJbHLIA BEKTOP & TaK, 4TO
ero Havyano A nexut Ha ocu [. V13 konua B
BEKTOpA & ONyCTWUM MNepneHanKkynsap Ha ocb [ un
0b03Ha4YMM OCHOBaHWE 3TOro MeprneHanKyNApa
byksoii C.
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BekTopbl

Onpeanenerne

[Mpoekuuveii BekTopa a Ha ocb /
HasbiBaeTcs gnaunHa otpeska AC, B3sTas co
3HAKOM MJIOC , EC/IN YION O MEXY BEKTOPOM a
N oCbto | OCTPBLINA, N CO 3HAKOM MUHYC B
NPOTUBHOM CJly4ae.
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BekTopbl

Onpeanenerne

[Mpoekuuveii BekTopa a Ha ocb /
HasbiBaeTcs gnaunHa otpeska AC, B3sTas co
3HAKOM MJIOC , EC/IN YION O MEXY BEKTOPOM a
N oCbto | OCTPBLINA, N CO 3HAKOM MUHYC B
NPOTUBHOM CJly4ae.

OboszHaueHmne: np,a.
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BekTopbl

/13 onpesenerunst KocrHyca yrna ¢ nofy4aercs
pacyeTHast popmyna:

np,;a = |al - cos .
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JInHeliHble onepauny HaL BEKTOPaMU
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JInHeliHble onepauny HaL BEKTOPaMU

Onpegenexne

CymMmMoOWi BEeKTOpPOB 3 u b Ha3blBaeTcs BEKTOP
C, HamnpaBEeHHbIA N3 HaYasa BEKTOPa 4 B KOHeEL|,
BEKTOPA b npy yCnoBuu, 4To b NPUAOXKEH K
KOHLY a.
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JInHeliHble onepauny HaL BEKTOPaMU

Onpegenexne

CymMmMoOWi BEeKTOpPOB 3 u b Ha3blBaeTcs BEKTOP
C, HamnpaBEeHHbIA N3 HaYasa BEKTOPa 4 B KOHeEL|,
BEKTOPA b npy yCnoBuu, 4To b NPUAOXKEH K
KOHLY a.

O6o3Hauenve: ¢ = 3+ b.
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JInHeliHble onepauny HaL BEKTOPaMU

3aflaBaeMoe onpegesieHnemM NpaBuio CIOXKeHNS
LBYX BEKTOPOB HOCWUT Ha3BaHue NpPaBuUIO
TpeyroJsibHUKa:
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JInHeliHble onepauny HaL BEKTOPaMU

3afaBaeMoe onpefeneHeM NPaBUIo CAOXKEHNS
LBYX BEKTOPOB HOCWUT Ha3BaHue NpPaBuUIO

TpeyroJsibHuKa:
b

SH

SH
+
S
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JInHeliHble onepauny HaL BEKTOPaMU

Onpeaenerue

[MponsBeaeHnem BekTOpa 3 Ha 4YMUCNO A
Ha3bIBAETCS Takol BEKTOP C, YTO

1) [¢] = |Al|al

2) 1Mt a ecimm A>0uct]a ecm A <O.
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JInHeliHble onepauny HaL BEKTOPaMU

Onpeaenerue

NponssegeHnem BeKTOpa 3 HaA 4YNCNO A
Ha3bIBAETCA Takoli BEKTOP C, 4TO

1) [¢] = |Al |3l

2) 1Mt a ecimm A>0uct]a ecm A <O.
ObosHayeHune: € = A3
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JInHeliHble onepauny HaL BEKTOPaMU

[Tpumepsb!:

Sy
v
—_
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JInHeliHble onepauny HaL BEKTOPaMU

OnpeneneHne

—

Pa3HOCTbIO BEKTOPOB 3 1 b Ha3bIBaeTCs
BekTop € = 3+ (—b).
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JInHeliHble onepauny HaL BEKTOPaMU

OnpeneneHne

Pa3HOCTbIO BEKTOpPOB a3 1 b Ha3biBaeTcH
sekTop € = 4+ (—b).

O6osHauerune: €= a— b.
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JInHeliHble onepauny HaL BEKTOPaMU

CovicTBa NIMHENHbIX onepauunii Has BEKTOPaMU.
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JInHeliHble onepauny HaL BEKTOPaMU

CovicTBa NIMHENHbIX onepauunii Has BEKTOPaMU.
1) KOMMYTaTUBHbI 3aKOH
i+b=b+3a
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JInHeliHble onepauny HaL BEKTOPaMU

CovicTBa NIMHENHbIX onepauunii Has BEKTOPaMU.
1) KOMMYTaTUBHbI 3aKOH

F+b=b+3
2) accoumaTmBHbI 3aKOH

—,

(F+b)+c=3+(b+29),
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JInHeliHble onepauny HaL BEKTOPaMU

CovicTBa NIMHENHbIX onepauunii Has BEKTOPaMU.
1) KOMMYTaTUBHbI 3aKOH
i+b=b+3a

2) accoumaTmBHbI 3aKOH

—,

(F+b)+c=3+(b+29),
3) AMCTpNOYTUBHBIA 3aKOH
A (84 b) = A\a+ \b,
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JInHeliHble onepauny HaL BEKTOPaMU

CovicTBa NIMHENHbIX onepauunii Has BEKTOPaMU.

4) yMHOXeEHNE Ha HOJIb
0-a=0,
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JInHeliHble onepauny HaL BEKTOPaMU

CovicTBa NIMHENHbIX onepauunii Has BEKTOPaMU.
4) yMHOXeEHNE Ha HOJIb

0-3=0,
5) CnoXeHne C HyNEBLIM BEKTOPOM

i+0=3
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

OnpeneneHne

BbipaxeHne a1d1 + aoas + ... + apay
Ha3blBaeTCs JIMHEMHOW KOMbOuHaumnen
BEKTOPOB a1, @, ..., an, TAE 1, O, ..., (p -
Ntobble JefCTBUTENbHBIE YNCNA, HA3bIBaEMbIE
kKoachbdurymeHTamMm nnHenHon KombuHaumn,
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

Onpeaenerune

JlnneiiHast koMbOMHaLUS BEKTOPOB Ha3blBAETCS

TPUBMAJILHON, ecnun Bce ee KOahdULMeHTbI

paBHbI HY/O, 1 HETPUBUANBHO, eCn XOTs
Obl 0MH N3 KOIPPULVEHTOB OTANYEH OT HYAS.
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

Onpeaenerune

Cnctema BEKTOpPOB ai, @y, ..., d, Ha3bIBAETCS
JINHENHO 3aBNUCUMOW, eCnun CyLlecTByeT
HETPUBMAbHAs INHEHAs KOMOUHALNS STUX
BEKTOPOB, PaBHas HYJEBOMY BEKTOPY.
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

Onpeaenerune

Cnctema BEKTOpPOB ai, @y, ..., d, Ha3bIBAETCS
JANHENHO He3aBUCUMON, eC/in TONbKO UX
TPUBMANbHAS JINHERHAs KOMDUHaLUWUS paBHa

HYNEBOMY BEKTOPY.
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

Teopema ( KPUTEPWI INHENHOW 3aBUCUMOCTHU
BEKTOPOB)
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

Teopema ( KPUTEPWI INHENHOW 3aBUCUMOCTHU
BEKTOPOB)

Cnctema BEKTOPOB a1, @y, ..., dp JIMHERHO
3aBUCUMA TOrga 1 TONbKO Torga, Korga
KaKol-nnbo N3 BEKTOPOB 3TON CUCTEMbBI MOXKHO
NpPeaCcTaBUTb B BUAE JINHENHOW KOMbMHaLuUu

OCTaJIbHbIX.
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

[Tpumepsi:
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

[Tpumepsi:
1.
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

[Tpumepsi:
1.

a

>

_>

—

b
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

[Tpumepsi:
1. a

>
—l-

—

b

BekTopbl @ u b nnHeiiHO 3aBUCKMBI, T.K. BEKTOP
3 MOXKHO BbIPa3nTb 4Yepes3 BeKTop b B BUAe

a=2-b.
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

[Tpumepsi:
1. a

>
—-

—

b

BekTopbl a b nuneiito 3aBNCKMbI, T.K. BEKTOP
3 MOXXHO BbIpa3nTb 4Yepes _BEKTOP bs BUAE
7=2-b Toraa gnst au b MOMHO COCTaBUT
HETPUBMNAILHYIO JINHETHYIO KOMDMHALWIO,
PaBHYIO HY/NIEBOMY BEKTOpY: @ — 2 - b=0.
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

[Tpumepsi:
2
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

[Tpumepsi:
2

S

Sy
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

[Tpumepsi:
2.
b,

a

>

BekTopbl @ v b nnHeliHO He3aBUCUMBI, T.K.

—

BEKTOP @ HENb3sl BbIPAa3nUTb Yepe3 BeKTOp b.
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

[Tpumepsi:
2.
b,

a

>

BekTopb! 3 u b nueiino HE3aBUCUMbI, T.K.
BEKTOP @ HENb3sl BbIPA3UTb YEPE3 BEKTOP b s
BEKTOPOB & W b MOXHO COCTaBUTb AL
TPUBMNANBHYIO JIUHERHYIO K0M6|/|Ha|_|,|/|+o PaBHYHO

Hynesomy BekTopy: 0-a+ 0 - b=10
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

[Tpumepsi:
3
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

[Tpumepsi:
3
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

[Tpumepsi:
3.

—
—

BekTopbl @, b v € nnHERHO 3aBUCKMBI, T.K.

BEKTOP @ MOXHO BbIPasnTb Yepes3 BeKTopbl b un €

—
—

BBUAe a = b+ C.
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JInHeliHasi 3aBNCMMOCTb BEKTOPOB

[Tpumepsi:
3.

—

BekTopbl @, b v € nnHERHO 3aBUCKMBI, T.K.

BEKTOP @ MOXHO BbIpa3uTb Hepes BeKTOPbI bwnc

—

B Buge a= b+ ¢. Torga 7-b—¢=0
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Basunc

&
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Basuc

OnpeneneHne

Ba3ucom HasbiBaeTcsa ntobasi COBOKYMHOCTb
JIMHENHO HE3aBNCUMbIX BEKTOPOB, YEPe3 KOTOPbIE
MOXHO BbIPa3UTb BCE OCTaJibHblE BEKTOPbI.
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Basuc

Basuncom Ha mnockocTu sSABASIETCS COBOKYMHOCTD
Nt0DbIX ABYX JNHEAHO HE3aBUCUMbIX BEKTOPOB,
NeXXalmnx B 3TON NJIOCKOCTMU.
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Basuc

Basuncom Ha mnockocTu sSABASIETCS COBOKYMHOCTD
Nt0DbIX ABYX JNHEAHO HE3aBUCUMbIX BEKTOPOB,
NeXXalmnx B 3TON NJIOCKOCTMU.

Basncom B npocTpaHCcTBe sSBASIETCS
COBOKYMHOCTb /IODLIX TPEX JUHERHO
HE33aBUCUMbIX BEKTOPOB.
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Basuc

[TycTb BekTOpPLI 31, d>, a3 obpasytoT basuc B
NPOCTPaHCTBE.
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Basuc

[TycTb BekTOpPLI 31, d>, a3 obpasytoT basuc B
npocTpaHcTee. lorga ntoboii BeKTop X
NPOCTPaHCTBA MOXHO MPeACTaBUTL Kak
JINHERHYIO KOMDVHALMIO 3TUX BEKTOPOB

X = aia1 + apay + a333.
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Basuc

[TycTb BekTOpPLI 31, d>, a3 obpasytoT basuc B
npocTpaHcTee. lorga ntoboii BeKTop X
MPOCTPaHCTBA MOXHO MPEACTaBUTb Kak
JINHERHYIO KOMDVHALMIO 3TUX BEKTOPOB

X = 131 + (pa + ai3az. Takoe npeacTasneHne
BEKTOPA X Ha3bIBAETCA Pa3J/I0OXKEHNEeM
BeKTOopa X B ba3uce aj, a, a3,
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Basuc

[TycTb BekTOpPLI 31, d>, a3 obpasytoT basuc B
npocTpaHcTee. lorga ntoboii BeKTop X
MPOCTPaHCTBA MOXHO MPEACTaBUTb Kak
JINHERHYIO KOMDVHALMIO 3TUX BEKTOPOB

X = 131 + (pa + ai3az. Takoe npeacTasneHne
BEKTOPA X Ha3bIBAETCA Pa3J/I0OXKEHNEeM
BeKTOopa X B ba3uce aj, a, a3, a 4ncna o,
(rp, (3 Ha3bIBAOTCS KOOpAMHATaMMU
BEeKTOpa X B 3TOM Da3uce.
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Basuc

Ha npakTuke B OCHOBHOM UCMONbL3YHOT ba3nc
LEKAPTOBOWN NPAMOYrOJIbHOW CUCTEMbI KOOPAUHAT

- = —

- BekTOpbI I, J, K.
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Basuc

Ha npakTuke B OCHOBHOM UCMONbL3YHOT ba3nc
LEKAPTOBOWN NPAMOYrOJIbHOW CUCTEMbI KOOPAUHAT

- - =

- BekTOpbI I, J, K.
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Basuc

- = —

Paznoxerne BekTopa no basucy i, j, k
3aMUCbIBAETCS B fIBYX 3KBUBANEHTHLIX hopMax:
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Basuc

e

Paznoxerne BekTopa no basucy i, j, k
3aNnCbIBAETCA B /IBYX IKBUBANEHTHbIX dopmax:
x-—-@11+—aqj%—agk
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Basuc

- = —

Paznoxerne BekTopa no basucy i, j, k
3aMUCbIBAETCS B fIBYX 3KBUBANEHTHLIX hopMax:
X = Oéli + Oézj + Oé3k = (&1, o, 043).

MaTtematuka, Mogynb 1, Jlekuns 1.1 39 / 41



Basuc

LlelicTBus Hag BeKTOpaMy B KOOPAWHATHOW
opMme:
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Basuc

LleticTBus Hag BEKTOpaMy B KOOPAUHATHOU
opMme:
[ycTb faHbl BekTOpbl @ = (ax, ay, a;) ”

b= (by, by, b,).
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Basuc

LleticTBus Hag BEKTOpaMy B KOOPAUHATHOU
opMme:
[ycTb faHbl BekTOpbl @ = (ax, ay, a;) ”

b = (by, by, b,). Toraa:
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Basuc

LleticTBus Hag BEKTOpaMy B KOOPAUHATHOU
opMme:

[ycTb AaHbl BekTOpbl &= (ax, ay, az) u

b = (b, by, b;). Torpa:

1. [pu cnoxeHUn BEKTOPOB X OJHONMEHHbIE
KOOPAMHATLI CKAAZAbIBAOTCS

a+ b= (ax+ bx,a,+ by, a,+ b,).
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Basuc

LleticTBus Hag BEKTOpaMy B KOOPAUHATHOU
opMme:
[ycTb AaHbl BekTOpbl &= (ax, ay, az) u
b = (b, by, b;). Torpa:
1. Mpu cnoxxeHnn BEKTOPOB X OAHOUMEHHbIE
KOOPAMHATbI CKNaZbIBAOTCS

F+b=(ac+ by a,+by,a,+b,).
2. [Mpu yMHOXKEHUN BEKTOPA Ha Y4MCNO
KOOPAMHATLI BEKTOPA YMHOXAIOTCA Ha 3TO Y4NCAO

a-d=(a-ay,a-a,qa-a,). {
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Basuc

LleticTBus Hag BEKTOpaMy B KOOPAUHATHOU
opMme:
[ycTb AaHbl BekTOpbl &= (ax, ay, az) u
b = (b, by, b;). Torpa:
3. [lea BekTOpa paBHbI TOrAa W TOJBLKO TOraa,
KOFla PaBHbl NX KOOPAMNHATH

F=bhe ay = by,a, = by, a, = b;,.
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Basuc

LleticTBus Hag BEKTOpaMy B KOOPAUHATHOU
opMme:
[ycTb AaHbl BekTOpbl &= (ax, ay, az) u
b = (b, by, b;). Torpa:
3. [lea BekTOpa paBHbI TOrAa W TOJBLKO TOraa,
KOFla PaBHbl NX KOOPAMNHATH

F=bhe ay = by,a, = by, a, = b;,.
4. KoopanHaTbl KOMMHEAPHBIX BEKTOPOB
MPOMOPLMOHAbHbI

ax a, a

b Y-z
by =5 b
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