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Yron mexay BeKTopamMmu
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Yron mexay Bektopamu @ n b
paBeH ¢




HanTtu yrnbl Mexay BeKTopamMu.
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[1Ba BekTOpa Ha3blBaKOTCA
nepneHaUKYNApPHbIMU,
ecnu yron mexay Humm pasen 90°.
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Ne 442 Yron mexay Bektopamn AB u CD paseH @ .
Hangute yrnbl Mexay BeKTtopamu




Cymma BEeKTOpOB — BEKTOpP.

Pa3HOCTbL BEKTOPOB — BEKTOpP.
lMpounsBeaeHue BeKTopa Ha YUCII0O — BEKTOP.
CKanspHbIM nNponsBeaeHnemM AByX BEKTOPOB

Ha3blBaeTcs Npou3BeAeHue UX AfIH Ha KOCUHYC
yrrna mexagy HUMm.
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a-b=|al-|b|cos(a b)

CkansipHoe npousBegeHne BEKTOpPOB — Yncno (cKkansap).

Ckangp — nar. scale — necTtHuua, WwWKana.

Been B 1845r. Y. F[aMUNbLTOH, aHIMMUCKUN MaTeMaTUK.




CkansipHoe npousBegeHue B chusunke

CkansipHoe npoun3BeaeHNe BEKTOPOB
BCTpeyaeTcqa B pusmnke. Hanpumep,
N3 Kypca MexaHUKU U3BECTHO, YTO
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N paboTa A nocrosnHoi cunbl F npu

nepemMeLlleHnn Tera mn3 ToO4Ku M B
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TOYKY N paBHa Nnpon3seaeHunio CUsbl F N nepemMeLleHuns

MN Ha kocuHyc yrna mexay HAMM.
A = |F | /MN|cos ¢

A= F -MN




-—)B) —
) 900 a-b=allBlcos 90O

b -
a

>

9
Ecniv Bektopbl @ u b nepneHauKynsipHbl, TO
cKansipHoe npoun3BeaeHne BEKTOPOB PaBHO HyIIO.
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O6patHo: ecrit @ - D =0, 1o Bexktoper @ n b
nepneHamKynspHbl.

CkansipHoe npou3BeaeHne HeHyrneBbIX BEeKTOPOB PaBHO
HYJI0 TOr4a U TONbLKO Toraa, Korga 3TU BeKTopbl
nepneHANKYNsApPHbI.
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a-b=0 o alb




CkansipHoe nNpou3BegeHe HEHYIIEBbIX BEKTOPOB
NONOXNTENBLHO TOrda U TONbKO Toraa , Korga yron mexay
BEKTOpPaMM OCTPbIMN.
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CkangapHoe npoussegeHne HeHyneBbiX BEKTOPOB
oTpuuaTtesibHO Torga 1 TOSbKO Torda , Korga yron mexay
BEKTOpPaMW TYMoOMn.
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CkansipHoe npousseneHne @ - @ HasbiBaetcs
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cKansapHbIM KBagpaTom Bektopa (I v obo3Havaetca

Takum obpasowm,
CKanspHbIA KBagpaT BeKTopa paBeH KBagapaTty ero afimHbl.
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Ne 443 ABCDA B.C.D, —kyb6. Hangute ckanspHoe

nponsBeaeHne BEeKTOPOB
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Bce pebpa Ttetpasgpa ABCD paBHbl apyr gpyry. Todku M m
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N — cepeauHbl pebep AD n BC. Jokaxute, uto MN-AD =0
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ManeHbLKUN TecT

Ha KakoM pacCTOSIHUWN OT IUIOCKOCTH xOy HaxoguTcH TouKa
A(2; -3; )
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Ha KakoM pacCTOsAHMKM OT Hadaia KOOpaAWHAT HaXOA4UTCHA ToYKa
A(-3; 4; 0)
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Hantn koopanHaTtbl cepenHbl OTpe3Ka, eCnun KOHLbI ero

MMeIoT KoopanHaThl A(-3; 2;-4) " B(l;-4; 2)

C( -3+1 ,2+(-4), -4+2 )

2 2 ° 2
C(-2; 1;-1)
C(-1;-1;-1)
C(-2;-2;-2)
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[an kBagpat ABCD. . R
Hangute yron mexay sektopammn AC u DA.
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CKaJ'IFlpHOe npon3dBeeHne KoOopanHaTHbIX BEKTOPOB
?
Fn T

paBHO HYJIHO, T.K. Yron mexnay
BEeKToOpaMu npsamMmoun
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CkansipHbIi kKBagpat Bektopa /I paBeH:

BEPHO! CKkanfapHbIM KBagpaT BeKTopa
paBeH KBagpaTy ero ofuHbI.
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(T0) =17i* = 7* = 49
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3anucaTb KOopaAVHaTbLI BeKTopa I = — SJ + 1

i {-8; 1; 0} |

n {1;-8; 0}
7i {1; 0;-8}
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— —
HaiguTe yron mexay sektopamun M n R, ecnu

m-n=-15, |m|=5, |n|=6.

60° '
BEPHO!

120° CkansipHoe npousBegeHne HeHyneBbIX
BEKTOPOB OoTpuLUaTenbHO TOrAa U TONbLKO
Torga , Korga yron mexany BeKtopamMmu Tynow
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ABCDA,B,C.D, — ky0, pebpo koToporo pasHo 1.
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Hangute ckansipHoe npoussegeHune sektopos AD. n BC.

BC.-BC :‘BCI -‘Bé‘cos45° =1-ﬁ.g=1
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