AnammTimdaeckasi TeoMeTpis
Mojyns 1. Marpuunas anredpa.

BekTopHas anreodpa
Tekcr 1.4

Anborarus

JleficTBus Ha | BEKTOPaMU, 33/ IaHHBIME CBOMMU Koop/inHaTamu. JIuneii-
Had 3aBUCAMOCTb BEKTOPOB, KPDUTCPUNA JIMHEUHON 3aBUCUMOCTHU U CBOMCTBA
CUCTEM JINHEWHO 3aBUCUMBIX M HE3aBUCUMBIX BEKTOPOB. basuc, Bu bl Oa3u-
coB. Koopiuaatsl BekTOpa B 3a1aHHOM Oasuce. CkajisipHOE TTPOU3BEJIeHNE
U €ro HPUJIOKECHUS.

1 JeiictBusa Haja BeKTOpaMu B KOOPJIUHAT-
Hoit popme

IIycTb janbl BEKTOPBL @ = (G, Gy, @) 1 b = (by, by, b,). Toraa
1. IIpu ciozkennn BEeKTOPOB UX OJHOMMEHHBIC KOODAMHATEI CKJIAbl-
BaIOTCSA
ad+b=(ay+by,a,+0by,a,+0,).
2. Ilpu yMHOXKEHMH BEKTOpPa Ha YUCIO KOOPAMHATHLI BEKTOPA, yMHO-
JKAIOTCA Ha 3TO YUCJIO
a-d=(0-ay, - ay,0-a).
3. JIBa BeKTOpa paBHBLI TOIJA U TOJLKO TOIJIA, KOTJA PaBHbLI UX KO-
OPJIMHATDL
a=bsa, =b,,a,=0by,a,=0,.
4. KoopHaThl KOJUIMHEAPHBIX BEKTOPOB IIPONOPINOHAIBLHDI
-1 Qg Y z
albe —=—=—.
5. Koopaunarel BeKTOpa paBHBI PA3HOCTH COOTBETCTBYIOIIUX KOOP-
JMHAT ero KOoHIa n Hadasa. Ecmn nanst A (x1,y1, 21), B (22, Ys, 22), TO

AB = ($2 — T1,Y2 — Y1, %2 — Zl)-
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2 JluneiiHas 3aBUCUMOCTH BEKTOPOB

Onpedeserue
Breipazkenue aqdy + aods + ... + @, Ha3bIBaeTCs JIMHEITHON KOM-
OuHaIMeili BEKTOPOB a1, do, ..., p, TIe 1,0, ..., 0 - JIOOBIE JIeii-

CTBUTEJIbHBIE YNC/Ia, HAa3blBaeMble KO3 UImeHTaM’ JTUHEHHON KOM-
OMHAITIN.

Onpedenenue .

Bynem rosoputh, uto BeKTOp b pa3siaraercs: (JIUHEWHO BbIpa-
yKaeTcs) Mo BeKTopaM dj, ds, ..., dp, €CJU OH PaBeH HEKOTOPOil mx
JuHeiHoN koMOuHanun. Tucia ag, ag, ..., ay, HasbBAIOTCA KOIDDUIH-
eHTaMI PAa3JIOXKEHUS BeKTopa b 10 cucreMe BEKTOPOB a1, A9, ..., dp.

Onpedenenue

JIuneiinasi KOMOMHAIST BEKTOPOB Ha3blBaeTCd TPUBUAJIBHOM, €CJIn
BCe ee KOO (DUIIMEHTHI paBHBI HYJIIO, I HETPUBHUAJILHOM, €CJI XOTd Obl
OJINH U3 KO3P(MUINEHTOB OTJINYEH OT HYJI.

Onpedeserue

CucreMa BEKTOpPOB 1, Ao, ..., (0, Ha3bIBaeTCs JIMHEITHO 3aBHUCU-
MOIA, ec/ii CyIIecTByeT HeTpUBUAJIbHAST JINHEeTHAast KOMOMHAIIHST 9THX BEK-
TOPOB, paBHAs HYJIEBOMY BEKTODY.

Onpedenerue

Cucrema BEKTOPOB a1, A9, . . ., (4, HA3BIBAETCS JIMHEITHO HE3aBUCH-
MOIi, ec/ii TOJILKO UX TPUBUAIbLHAS JTUHeHAss KOMOUHAIS PaBHa, HYJIe-
BOMY BEKTODY.
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MI'TY um. H.9. Baymana

Kadeapa “Bricias MareMaTHKa,

Teopema (xpumepudl Aunetnotl 3a6UCUMOCTIU 6EKMOPOS)
Cucrema BEKTOPOB d1, do,

ay, JUHEHO 3aBUCHUMa TOIJIa U TOJILKO
TOrJIa, KOrJa KakKoi-/IM00 M3 BEKTOPOB 9TOIl CHCTEMbI MOYKHO IIpE/ICcTa-

BUTDLH B BUJE JIMHEHOI KOM6I/IHaHI/H/I OCTaJIbHDbIX

Ipumepo.:
1.

ta

—-

b

Bekropet @ 1 b jimHeiino 3aBUCHMBL, T.K. BEKTOP G MOZKHO BBIPA3HTD
uepes BEeKTOD b Buge @ = 2-b B orom cydae i BEKTOPOB d 1
b MOYKHO COCTABUTD _HETpHBHAIbHYIO JINHEHYI0 KOMOMHAIINIO, PABHYIO
HYJIEBOMY BEKTOPY: @ — 2 - b= 0.

2.

Sy

a

P
BGKTOpr CL u b JINHEIHO HeBaBI/ICI/IMbI T.K. BEKTOD CL HEJIb341 BbIPa3UTh
4epes3 BEKTOP b. 11 BEKTOPOB @ 1 b MOYKHO COCTABUTD JIHTID TPUBHAIIb-

HYIO JINHEHHYI0 KOMOMHAIINIO, PABHYIO HyJIeBoMY BeKTopy: 0-ad+0 b=0
3.

BekTopsb! @, b 1 € JIMHEIHO 3aBUCHMBI, T.K. BEKTOD 4 MO’KHO BBIDA3UTD
Jepe3 BEKTOPDI bués BUJIE 4 = b+¢C Torma d — b—

&=0.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Csoticmea cucmem AUHETHO 3a48UCUMDIT U HE3ABUCUMDBIT 6EKMOPOS:
1. Cucrema, cojepzKaliiasi HyJI€BOIl BEKTOD, JIMHEITHO 3aBUCUMA..

2. Ecin cucrema BeKTOpOB @1, ds, ..., A, JUHEHHO HE3aBHCHMA, TO
Jr00ast 9acTh STOM CUCTEMBbI d1, 3, ..., Ay (§ < M) JNHEHHO He3aBUCHMA.

3. Ecin cucrema BeKTOpOB ai, ds, ..., @, JUHEHHO 3aBUCHMAa, TO
J00ast TOIMOJIHEHHASI CUCTEeMa A1, A2, ..., (n, Apil, vy Gpim JAHEHHO 3a-
BUCHMA.

4. CucreMa ABYX BEKTODPOB SIBJISIETCS JIMHEITHO 3aBHCHUMOI TOTIa U
TOJILKO TOIJIA, KOIJA 3TH BEKTOPBI KOJIIHHEAPHDI.

5. CucreMa BEKTOPOB @1, (o, (3 JUHEHHO 3aBUCHMa TOIJA U TOJILKO
TOT/1a, KOIJIa 9T BEKTOPHI KOMILIAHAPHDI.

6. Jliobble dernipe BEKTOpa B TPEXMEPHOM IIPOCTPAHCTBE JIMHEIHO
3aBUCUMBI.

3 ba3smuc

Onpedenenue
Basucom naswiBaercst j106ast COBOKYIHOCTD JIMHEHHO HE3aBUCHMBIX
BEKTOPOB, Yepe3 KOTOPbIE MOYKHO BBIPA3UTDL BCE OCTAJILHBIE BEKTOPLI.

BasucoMm Ha IJIOCKOCTH ABJISIETCS COBOKYIIHOCTD JITOOBIX ABYX JIMHE-
HO HE€3aBHCHUMbIX BEKTOPOB, JiezKallluX B 9TOI MJIOCKOCTMU.

Bbasucom B IIPOCTPaHCTBE ABJIACTCA COBOKYIIHOCTD JITOOBIX TpeEX JI-
HEMHO He3aBUCUMBbIX BEKTOPOB.

I3 paccMOTpEeHHBIX paHee CBOWCTB CHCTEM JIMHEITHO 3aBHCHMBIX 1
HE3aBUCUMBbIX BEKTOPOB CJIEJyeT, 4TO JII0Oble JBa HEKOJJIMHEAPHBIX BEK-
Topa 00pa3yloT 0a3uc Ha IIJIOCKOCTHU, a JiFoOble TPU HEKOMILIaHAPHBIX
BEKTOpa 00pas3ytoT 6a3uc B IPOCTPAHCTBE.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

IlycTh BeKTOpPHI d1, @9, a3 obpasyioT Oasuc B mpocTpancTse. Torma
JII00071 BEKTOP T IIPOCTPAHCTBA MOXKHO MPEJCTABATE KaK JIMHEHHYIO0 KOM-
OMHAIINIO 9TUX BEKTOPOB & = (i1 + Qiods + azasz. Takoe mpejcrasiienne
BEKTOpa T Ha3bIBAETCS Pa3JIO2KEHHEM BEKTopa T B ba3uce di, do, a3,
a Jdncjia o, (i, (13 HA3LIBAIOTCI KOOPAMHATAMI BEKTOPa T B 3TOM
ba3zuce.

Onpedenenue

Basuc nasbnBaeTcsi OPTOrOHAJIBHBIM, €CJIH OH COCTOUT U3 BEKTO-
POB, JIeXKAIIX Ha B3aMMHO MEPIEHINKYISPHBIX IPIMbIX. Basnuc Hasbl-
BalOT OPTOHOPMMPOBAHHBIM, €C/IH OH OPTOrOHAJILHBIA 1 COCTOUT U3
eIMHUYIHBIX BEKTOPOB.

JIobasi JlekapToBa IMpsiMOYTOJIbHAsST cucTeMma Koopaunat Oxyz ompe-
JIeJIsieTCs B IIPOCTPAHCTBe 3a/[aHieM OPTOHOPMUPOBAHHOI'O Ha31ca n TOY-
KU TIPUJIOZKEHUsT BEKTOPOB 9T0T0 basuca (Touku O). B sTom ciryaae 6asnc
Ha3bIBAIOT J€KAPTOBBIM IPSIMOYIOJIBHBIM 0A3UCOM, & ero BEeKTOPbI
0003HAYAIOTCS Uepe3 Z, j, k:

Crocob pazjioyKeHusi MPOU3BOJILHOIO BEKTOPA 10 BEKTOPaM 3a1aHHO-
ro 6a3uca paccCMOTPUM Ha KOHKPETHOM IpUMEPE.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Ipumep. .

Paznoxuts BekTop d = (—1; —6; —2) 1o BekTopam @ = (3;2; —1),
b= (1;4;3) n &= (2, —2;1).

Pemenune. .

[IpoBepuM, 4TO BeKTOPHI @, b u ¢ obpasyior Oazuc. CocraBuM OIIpe-
JeJUTENb U3 KOOPAMHAT 3THX BEKTOPOB 1 BBHIUNC/IIM €rO:

31 2
2 4 —2|=50#0,
13 1

cJIeJI0BaTe/IbHO, BEKTOPHI @, b u € mneiino HE3aBUCHUMBI, a 3HAYUT, 00pa-
3yI0T Oa31UC B IPOCTPAHCTBE. 3aluIeM Pa3/IozKeHne BEKToOpa d 110 bazucy:
d = xd+ yg + z¢
I
—1i — 6] — 2k = 2(30 4 2] — 1K) 4+ y(1i + 4] + 3k) + 2(20 — 27 + 1k).
[IpupaBuuBast K03 OUINEHTH TTPU OPTax Z, f, k coiesa u clpaBa, I110-
JIYIUM CHUCTEMY YpaBHEHMIT:
—1=3z+y+ 2z,
—6=2x+4y — 2z,
—2=—-z+3y+z.
Pemmast 51y cucremy, naxomum, aro x = —2/5, y = —1, z = 3/5.
Torna pazjoxkeHue BeKTOpa d 1o BEKTOpaM , b u @ umeer B

d=—i—b+zé

4 CkaJjisspHoe IIpou3BejieHne BEKTOPOB

Onpedeaerue .
CkaJapHBbIM HPOU3BEACHNEM IBYX HEHYJIEBBIX BEKTOPOB d 1 b Ha-
3BIBAETCS UNCJI0, PABHOE IIPOU3BEICHIIO JIJINH 3TUX BEKTOPOB HA KOCHHYC
yrUIa MExKJy HUMH.
O6osuadenwue: @ - b win (d, b).
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Torna @- b = |d@| - |b] - cos(a, b).

Csoticmea ckaraprozo npoudsedenu:

l.da-b=b-a.

2. (\@) - b= \@-b).
3.d-(b+d)=ad-b+a-¢é
4.d-a=a =\ Vi =|d|
5.4Lbed-b=0.

Teopema (cranaproe npoussedenue 6 koopdurnammnotil gopme)
I[Tycrsb 3a1anbl 1Ba BekTOpa @ = (ay, Gy, az) 1 b = (b, by, b,). Torna
a-b=azb, +a,b, +a.b, .

5 IlpniaoxkeHus cKaJJasspHOIo NpoU3BeaeHNs

1. ¥rom Mex 1y BEKTOpaMH.
YTos1 (0 MEXJIy JIBYMsl HEHYJIEBBIME BEKTOpaMU @ U b OIpejiesisercs
110 popmyiie:

cos p =

2. Ilpoexkmust BeKTOpa Ha 3aJaHHOE HAIIpABJICHHE,
YunuThiBasi Onpejie/ieHne IPOEKIMI BEKTOpa Ha 0Ch, POPMYJIy CKa-
JISPHOT'O TTPOM3BEJICHIST BEKTOPOB MOYKHO 3allCaTh B BHJIE:
a-b=|dl-npzb=|b| - npza.
CurefioBare/IbHO, HAIIpUMeD, MPOEKIUA BEKTOPa  Ha HalpaBJIeHue,
3aJIaBaeMOe BEKTOPOM b, MOKeT ObITh BbIUMCJIEHA 110 POPMYJIe:
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

3. Pabora mocrostHHO# cuibl (MEXaHUYECKIH CMBICT CKAJISTPHOTO TIPO-
M3BEJICHNST ).

[TycTh MaTepuasibHas TOUKA [EpEMeIaeTcsi IPSIMOJTMHENHO U3 T10J10-
KeHnst A B nosozkenne B oy aeficTBueM nocTosHuoi cuiibl F, 06pasy-

folieit yros ¢ ¢ nepemeriennem AB = §S.
F
. .
A s B

I3 pusuku nssecTHO, 4T0 pabora cuiibl F' IPH IlepeMeltieHnn S paBHa
A=|[F[-|5]-cose,
T.€.

A=F.3
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