MaremaTruka
Mojyie 1. Bextopnl. Matpuiipl. CJIAY
Jlektima 1.1

AnHOTaIMA

['eomerpudeckue BeKTOpbI 1 X Bubl. [Ipoekiust BekTopa Ha ocbh. JIu-
HelfHbIe ollepalliy HaJl BEKTOPAMH W UX CBOWCTBa. JIMHeliHasd 3aBUCHMOCTD
BeKTOPOB. basuc. KoopinHarsl BeKTOpa B 3aJlaHHOM Oasuce.

1 BekTopnl

Onpedenenue
I'eomeTpuyecknii BEKTOP — 5TO OTPE30K C 3aJJaHHLIM HalIpaBJIe-

HUEM.

Oboznauenne: a uin Ag.

Q!

A

3nech A - Haua0 BeKTOpa, B - KOHEIl BEKTOPA.

Onpedenenue
JumHoi (nim MogyaeM) BeKTopa A§ Ha3bIBAETCSI [IJINHA OTPE3Ka

AB.
Obosnadenye: \1@\ :

Onpedenenue

BekTop, jumHa KOTOPOIro paBHA HYJIIO, HA3bIBAETCsl HYJIEBBIM.
Obo3uauenne: 0.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue
BekTop, 1inHa KOTOPOro paBHa eINHUIE, HA3bIBACTCS €JMHIIHBIM.
Obozuauenne: €.

Onpedeserue

EinHungHbI BeKTOD, HAllpaBIeHne KOTOPOro COBIIAJAAET C HAIllpaBJIe-
HIeM BEKTOpPa @, HA3bIBAETCSI OPTOM BEKTOpa d.

OGosuauenue: @ .

Onpedenerue .

YoM MexKAy BEKTOpaM! d 1 b HAa3bIBAIOT HAUMEHBIIII 13 yI-
JIOB, 00pa30BaHHLIX STUMI BEKTOPAMU IIPU YCJIOBUHU, 9TO UX HAYAJIbLHBIE
TOYKH COBIIAJIAIOT.

Ob6o3znauenue: a b wim @.

A

O0<p=<m
Onpedenerue .
BekTopb!l @ un b Ha3BIBAIOTCS KOJJIMHEAPHBIMH, €CJII OHU JIEXKAT
b0 Ha OJHOM IPAMOIL, 1100 Ha MAPAJIETHLHBIX IPAMBIX.
Oboznauenue: @||b.
.
a b

\?A J;

Kosutnaeapsble BEKTOPBI MOI'YT OBITH JIHOO COHAIIPABJIEHBI (IMETh

—

OJIHO Hampasjenue, @ 11 b), b0 MPOTUBOIMOJJIOXKHO HAIPABJIEHBI

(@11 D).
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

a b c

SRl QY
— —>
< —
O S

—
<
ol

Onpedenerue
Tpu BeKTOpa B IPOCTPAHCTBE HA3LIBAIOTCA KOMILIAHAPHBIMHU, €CJII
OHH JIeZKAT JIM00 B OJHOMN ILJIOCKOCTH, JTIO0 B MAPAJLIE]IbHBIX ILIIOCKOCTSIX.

Onpedenerue

Ba BeKTOpa HA3BIBAIOTCS PABHBIME, €CJIH OHM KOJLIMHEAPHDBI, CO-
HAIIPABJIEHLI 1 UX JIJINHLI PABHLIL.

O6ozuauenue: @ = b.

Onpedenenue
OcbI0 HasbiBaeTcs IpsiMasi ¢ yKa3aHHBIMU Ha Heil HallpaBJIeHHEM,
HaJaJIOM OTCYeTa U BhIOPAHHON MaCHITAOHON eIMHUIIEH.

BoibepeM B mmpocTpancTBe MPOU3BOJIBHYIO OCh [ M PACIIOJIOKIM TIPO-
U3BOJIbHBII BEKTOP @ Tak, 9TO ero Hadaygo A jexkut Ha ocu [. I3 Konna
B BexkTOpa @ omycTuM HNepHeHuKyJ/Issp Ha ocb [ 1 0003HAYMM OCHOBaHUE
9TOTO TepIieH InKyJIsApa OyKBoii C'.

Onpedeserue
ITpoekIimeit BekTopa d Ha OCh [ Ha3biBaeTcd JiyimHa orpeska AC
)
B3sITasi CO 3HAKOM “ILTIOC”, eCc/in Yol ¢ MeXK/ly BEeKTOPOM d U OChIO [
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

OCTPBIIi, U CO 3HAKOM “MHUHYC B IMPOTUBHOM CJIyYae.
Obo3nauenne: p;a.

113 onpejiesienns KocHyca yIia (@ MOJIydaeTcest pacieTHast hopMysia;
p;d = |d| - cos .

2 Jluneiinble omepanum HaJ BEKTOpaMu

Onpedenenue .

CyMMOl BEKTOPOB @ 1 b Ha3bIBAETCS BEKTOD €, HAIDABJICHHbII 13
HavaJa BEKTOpa d B KOHEI[ BeKTOpa b Ipu ycjioBuM, 910 b NPUIOKEH K
KOHITY . .

Ob6o3znauenue: ¢ = a + b.

SazLaBaeMoe olpeneJieHneM I1paBUJIO CJIOZKEHNA IBYX BEKTOPOB HOCUT
Ha3BaHHUC IIPaBUJIO TPEYTOJIbHUKA!:

b

a

S
+
S

Onpedenenue

IIpousBegeHneM BeKTOpa @ HA YMCJIO0 A HA3bIBAETCS TAKOil BEK-
TOp €, 9TO

1) [cl = [A[]al;

2) M d, ecmiu A >0, uc¢T] a, ecim A <O0.

Oboznadenue: ¢ = Ad.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

[Ipumepsr:

S,
'
'

Onpedenenue
PasnocTbio BEKTOPOB @ 1 b HA3bIBACTCST BEKTOD € = @ + (—

S

Ob6oznauenne: ¢ = a — b.

Ceoticmea auretinvir onepayuti Had 6EKMOPAMU:
1) KOMMyTaTHBHBII 3aKOH
G+b=>b+a,
2) accolnnaTHBHbI 3aKOH

(@+0b)+c=a+ (b+0),
3) aucTpuby TUBHBIN 3aKOH
A (@4 Db) = A\ + \b,
4) yMHOXKEHIE Ha HOJIb
0-d@=0,
5) CJIOZKEHUE ¢ HYJIEBBIM BEKTOPOM
i+0=a.

3 JluneiiHasi 3aBUCUMOCTH BEKTOPOB

Onpedenerue
Breipazkenune aqdy + aods + ... + a,a, Ha3bIBaETCs JIMHEITHON KOM-
OuHaleii BEKTOPOB a1, o, ..., Oy, TIe Q1,Qo, ..., Oy - JIIOOBIE JIeii-
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

CTBUTEJIbHBIE YUCJA, Ha3biBaeMble KO3 pUimmeHTaMmm JTMHEHHON KOM-
OMHAIIN.

Onpedeaerue

JIuHeitHas KoMOMHAIIMsST BEKTOPOB Ha3bIBaeTCsl TPUBUAJILHOM, ec/in
BCe ee KO (PUIMEHTHI paBHbI HYJ/II0, I HETPUBUAJILHOM, €C/Ii XOTsI Obl
OJTNH 13 KOI(PDUIMEHTOB OTJINYEH OT HYJIS.

Onpedenenue

CucreMa BEKTOpPOB a1, Ao, ..., 0, Ha3bIBaeTCs JIMHEITHO 3aBHCU-
MOIi, ecJIi CyIIecTByeT HeTpUBHAIbHAS JINHEHHAS KOMOMHAIINST 9TUX BEK-
TOPOB, paBHAsI HYJIEBOMY BEKTODY.

Onpedeserue

CucreMa BEKTOPOB a1, A9, . . ., 4, HA3bIBAETCsd JIMHEITHO He3aBUCU-
MOIi, ec/i TOJILKO UX TPUBHAIbLHAS JUHEeHAsT KOMOMHAIS PaBHAa HyJIe-
BOMY BEKTODY.

Teopema (kpumepudl Aunetinot 3a6UCUMOCTIU 6EKMOPOS)

Cucrema BEKTOPOB a1, Ao, . .., 4, JUHEIHO 3aBUCHMA TOTIA U TOJIBKO
TOrjIa, KOrJa KaKoh-Iub0 U3 BEKTOPOB 9TOI CHCTEMBbI MOYKHO IPEJICTa-
BUTH B BUJIE JTMHEITHON KOMOMHAIINN OCTAJIbHBIX.

[Tpumepsr:
1.

BekTopb! @ 1 b jimHeiiHO 3aBUCUMBI, T.K. BEKTOP @ MOYKHO BBIPA3UThH
yepe3 BeKTOp b B Buje @ = 2 - b. B sTOM ciiydae i1 BEKTOPOB @ 1
b MOXKHO COCTaBUTb HETPUBHAIBHYIO JIMHEHHYI0 KOMOWHAIINIO, PABHYIO

© Cemakun A.H., 2020 6



MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

HYJIEBOMY BEKTOpY: @ — 2 - b= 0.
2.

S

a
-

BeKTOpr a u b JIMHEITHO HGS&BI/ICI/IMBI T.K. BEKTOD CL HEJIb341 BBIPpa3UTh
4yepes3 BEKTOP b. J171s1 BEKTOPOB @ 1 b MOYKHO COCTABHTD JIHIIIb TPUBUAIIL-

HYIO JINHEHHYI0 KOMOMHAIINIO, PABHYIO HYJIEBOMY BEKTODY: 0-G+0-b = 0.
3.

. C

—»

a

Bekrops! @, b 1 € JIMHEHHO 3aBUCHMBI, T.K. BEKTOD d MOZKHO BBIDA3UTD
yepes BeKTOPbI bucs BUJIE 0 = b+ ¢ Tornaad —b—c=0.

4 Basuc

Onpedenerue
Basucom nasbiBaeTcs 1106asi COBOKYITHOCTD JIMHEHO HE3aBUCIMBIX
BEKTOPOB, Yepe3 KOTOPbIe MOKHO BBIPA3UTL BCE OCTAILHBIE BEKTOPHI.

BasncoMm Ha IJI0CKOCTH SIBJISETCSI COBOKYITHOCTb JITOOBIX ABYX JIMHEe-
HO HE3aBHCHUMbIX BEKTOPOB, JIE2KallluX B 9TOI IJIOCKOCTMU.

Basucom B IIPOCTPAaHCTBE ABJIAETCA COBOKYIIHOCTDL JIIOOBIX Tpex Jin-
HEMHO He3aBUCHUMBbIX BEKTOPOB.

IlycTh BeKTOpPHI @1, @9, a3 obpasyioT Oasuc B mpocTpancTse. Torma
JII00071 BEKTOP T IIPOCTPAHCTBA MOXKHO MPEJCTABUTE KaK JIMHEHHYIO0 KOM-
OMHAIINIO 9TUX BEKTOPOB & = (i1 + Qiods + azaz. Takoe mpejicraBiienne
BEKTOpa T Ha3bIBACTCsI Pa3JIO2KEeHHEM BEeKTopa T B ba3uce di, do, a3,
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

a JHUCIa (v, (g, ()3 HA3BIBAIOTCSI KOOPAMHATAMM BEKTOPa I B 3TOM
0asuce.

Ha npakruke B OCHOBHOM HCIOJIb3YIOT 0a3MC JIEKAPTOBOIl IIPSIMO-
YIOJIbHOM CUCTEMbI KOODJIMHAT - BEKTOPHI %, J, k.

- - =

Pazoxkenune BekTopa 1o 6asucy ¢, j, k 3amucbiBaeTCs B JIBYX 9KBU-

BaJICHTHBIX (PpOpMax:
T = ot + azj + ask = (o, ag, a3).

Aeticmeus nad eexkmopamu 6 koopdunammnol gopme:
I[Iycrs jgambl BeKTOPLL @ = (dg, a4y, @) u b = (by, by, b.).
Torna:
1. Ilpu ciioxkennn BEKTOPOB UX OJHOUMEHHbBIE KOODJIMHATDHI CKJIa IbI-
BAIOTCs .
ad+b=(ay+by,a,+ by, a,+0b,).
2. Ilpn ymMHOXKEHNN BEKTOpa Ha UNCI0 KOOPAMHATHI BEKTOpPA yMHO-
JKAIOTCS HA 9TO JIHCJIO
a-d=(0: Qg0 ay, 0 ay).
3. JIBa BekTOpa paBHBLI TOIJA U TOJILKO TOIIa, KOTJAA PABHBLI X KO-
OPJINHATEI .
a=bsa, =b,,a,=0by,a,=0,.
4. KoopJinHaTw! KOJUIHHEAPHEIX BEKTODOB [IPONOPLUOHAMLHLL
T y z

7l|b S
il =3, =0
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