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N3 2.2 — Bapuant 0

1. Tansl BekTOpHI 8,0 1 €. HeoO0X011MO: a) BEIYHUCIUTH CMEIIaHHOE IIPOM3BEICHUE TPEX BEKTOPOB; 0)
HAWTH MOJYJIb BEKTOPHOTO MPOU3BECHHUS; B) BBIYHCIUTE CKASIPHOE MPOU3BEACHHUE JIBYX BEKTOPOB; T)
MIPOBEPUTH, OYIYT JIN KOJUIMHEAPHBI WIIA OPTOTOHAIBHBI JIBA BEKTOPA; /1) IPOBEPUTH, OYAYT JIM KOMIUTAHAPHBI

TPH BEKTOpA.
1.0a=3i-2j+k b=3i-5]—-k,c=2i+4j-3k; a)2a, —2b, c; 6) b, —2c; B) 4a, 2c; r) 2Db, c; 1) a, —3b, 2c.

a) BBIYHCJIUTH CMEIIaHHOE NPOU3BeAeHie TPeX BeKTopoB 23, —2b, C;
Tak kak, To
2a = 6i — 4 + 2Kk,
—2b =—-6i + 10j + 2Kk,
c=2i+4j-3k
Beramcnsiem 1o mpaBmTy TPEyrojbHUKA:
a11 a12 alS
a‘21 a22 a‘23 = alla‘22a33 + a12a23a31 + a'21a‘32a13 - (a13a22a31 + a12a21a‘33 e a23a32a11)

a31 a32 a33
HaXOI[I/IM CMCHIaAHHOC ITPONU3BCACHUC
6 -4 2
(2ax(-2b))-c=|-6 10 2[=6-10-(-3)+(-4)-2:2+2-(-6)-4—
2 4 -3

—(2:10-2+6-2-4+(-4)-(-6)-(-3)) = -180-16 — 48 — (40 + 48 — 72) = —260

0) HaliTH MO/ Ib BEKTOPHOTO Mpou3Beaenus b, —2¢

ITockomnbky
b=3i-5-Kk,
—2¢ = —4i - 8j + 6k

BekrtopHoe npousBeacHne a x b BeIpaxkaeTcs 4epe3 KOOPIUHATHI JaHHBIX BEKTOPOB a M b cremyrormm
obpa3zom:

i j ok
axb=|x, y, 2z :[y1 21’_X1 Z1’)(1 le
X, Y, 7, Y, Z, Xy Zy] X3 Y,
HaXOILI/IM BCKTOPHOC ITPOMU3BCICHUC
i ]k
bx(-2¢)=|3 -5 -1=(-30-8)i—(18—4)j+(-24—20)k = —38i —14j— 44k
-4 -8 6

MOAY JIb BEKTOP HOT'O NP OM3BEACHUA .

Ibx (—20)| = /(= 38)? + (~14)° + (—44)2 = 1444+ 196 +1936 = /3576

B) BBIYHCJIUTH CKAJISIPHOE MPON3BeAeHNe IBYX BEKTOpPOB 43, 2C

Haxomgum
4a =12i - 8j + 4k,
2c = 4i + 8j— 6k

CkansipHOE TIPOU3BEICHNE ABYX BEKTOPOB HAXOIUM IO (hopMyJie
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a-b=xx,+y,y, +2,z,
CkansipHO€ MPOU3BEJICHUE JBYX BEKTOPOB:
4a-2c=12-4+(-8)-8+4-(-6)=48-64—-24=-40

r) HIPOBEPHUTH, OYAYT JH KOJJIHHEAPHbI HJIH OPTOrOHAJILHBI 1Ba BeKTOpa 2b, C
Tak kak 2b = 6i — 10j — 2k, ¢ = 2i + 4] — 3k

6 10 -2
" 2 # 7 # 3 TO BEKTOPBI 2D ¥ C HE KOJUTMHEAPHHI,

TOCKOJIbKY
2b-c=6-2+(-10)-4+(-2)-(-3) =12—-40+6 =—22 # 0 , TO BEeKTOPHI 2D 1 C HEOPTOrOHAJIBHEI.

) IPOBEPHUTH, OYAYT JIM KOMILUIAHAPHBI TPU BeKTOpa a, —3b, 2C.
Bexkrops! &, b, ¢ kommutanapssl, eciu abc=0. Beruucisiem

a=3i-2j+Kk,
—3b = -9i + 15j + 3k,
2¢ = 4i + 8j — 6k
3 -2 1
(ax(-30))-2c=-9 15 3|=3-15-(-6)+(-2)-3-4+1-(-9)-8—
4 8 -6

—(1-15-4+3-3-8+(-2)-(-9) - (-6)) = —270 — 24 — 72 — (60 + 72— 108) = —390
T.€. BEKTOpPHI &, —3b, 2C He KOMILIaHAPHBI.
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2. Beputunbl nupamuabl Haxoasates B Toukax A, B, C u D. Berauciuts: a) miiomasas yKa3aHHOW IPaHH;
0) TUTOIIA/Ib CCUCHHUS, TPOXOISIIETO Yepe3 cepeinny pedpa | u 1Be BepiIrHbI MUpaMu/IbL; B) 00bEM MUPAMHU/IBI
ABCD.
20A(2,-3,-1),B(-3,1,4),C(3, 2,5), D(-2, 4, 3); a) ACD; 0) I=AB,CuD

a) iomaab ykazanuoi rpanu ACD
H3BecTHO, uTO S, = %‘ATCX AT)‘ Haxonum:
AC=(L 5 6) AD=(-4; -1 4)

BekrtopHoe npousBencHue a x b BeipaxkaeTcs 4epe3 KOOPIUHATHI JaHHBIX BEKTOPOB a M D criiemyronmm
obpa3zom:

i j ok
axb=|x, y, Zl{yl zl’_xl 21’x1 le
X, V, z, Y, Z, Xy, Zyl X Y,
BrruncisieMm:
i j k
ACxAD=[1 5 6[=(20+6)i—(4+24)j+(-1+20)k = 26i — 28j+19k
—4 -1 4

Moayib BEKTOpaA ONPEEIIIEM BEIPAKEHUEM
\H:x H)\ = /262 +(-28)2 +19% = /676 + 784+ 361 = /1821
OKOHYATEIBLHO UMEEM:

Sacp = %\/182 = % 42,67 = 21,34

0) nJIoAAb ceyeHusi, MPOXOAsIIEero yepe3 cepeauny pedopa AB u nBe Bepummabl nupamuasi C u D;
A(2,-3,-1),B(-3,1,4),C(3, 2,5), D(-2, 4, 3);
Haxonum Touky cepenunsl pedpa BD

K:[xA+xB_yA+yB _zA+sz; K:(2+(—3)_—3+1_—1+4} K:(—l;—l; g]

2 2 72 2 2 7 2 2
kc=[L.3 ! =(35;3; 35) KD=[-3._33 =(-15; -3, 15)
2 2 2 2
[Tnomans ce4eHus: HaxoauM 110 HOpMYIIE:

Se, =|KCx KD

i j k
KCxKD=[35 3 35/=(45+105)i-(525+5,25)j+(-10,5+4,5)k = 15i —10,5j— 6k
-15 -3 15

MopnynbpaBeH:
[KCxKD| = J15% +(=10,5)% + (=6) = /225 +110,25+ 36 = /371,25
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Seor = %,/371,25 - % =9,63

B) 00beM nupamuabsl ABCD
Hockomsky V., = [(ABxAC)- AD

AB=(-5; 4;5)

AC=(15;6)

AD=(-4; -1, 4)

Haxoaum cMmerranHoe MpOu3BeIcHHE BEKTOPOB:
5 4 5

(ABXAC)AD=|1 5 6/=—5:54+4.6(-4)+5-1-(~1)—(5-5+(~4)+(=5)-6(~1) +4:1.4) =
—4 -1 4

=-100-96 —5—(~100+ 30 +16) =|-147| =147
Torna o6bsem mupamusr ABCD

1 49
V. =>.147=""2245
g 2

3. Cuna F npunoxena k Touke A. Beraucnuts: a) padoty cuibsl F B cirydae, korja Touka ee
MPUJIOXKEHHUS, ABUTAsACh MPSIMOJIMHENHO, epeMeIaercs B Touky B; 6) Moayinb MoMeHTa Cuilbl F OTHOCUTENIBHO
TOYKH B.

30F=(3,-2 1),A@3, 3, 2), BG5, 1, -3)

a) paboTty cuJiibl F B ciiyuae, Koraa To4ka ee NpuJioKeHusl, IBUTasich NPSIMOJIUHEHHO, TepeMellaeTcs B
TO4YKY B;
Tak kak A=F-s,

s=AB=(5-31-3 -3-2)=(2,-2,-5),10
A=F-AB=3-2+(-2)-(-2)+1-(-5)=6+4-5=5
A=5

0) MOayJIb MOMEHTA CWJIbI F oTHOCHTEIbHO TOUKH B.
MowmenT cunsl M = BA X F,
BA=(-225)

BekropHoe npousBeieHue a x b Bepaxkaercs yepe3 KOOpAMHATHI JaHHBIX BEKTOPOB a U b cremyromumm
o0OpazoM:

I J k z X z X
axb=lx, y, 2z, :(y1 I N le
X, Y, Z, Yo Zy| Xy Zy| X3 Y,

Brrancisiem:
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i j Kk
BAxF=|-2 2 5=(2+10)i—(-2-15)j+(4—6)k =12i +17j—2k
3 -2 1

Monynb onpesenseM BhIpakeHuEM

la| =X +y;i +2}
CrnenoBaTeibHO MOYJIb MOMEHTA CHJIbl F OTHOCUTENBHO TOUKHU B.
M| =[BAxF = J12% +172 +(-2)2 =144+ 289+ 4 = /437 = 20,9
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