CKAJIAPHOE,

BEKTOPHOE W
CMELLUAHHOE
NMPOU3BEOEHUWE BEKTOPOB



NeTtyyka
(MULLEM TOJbKO OTBETHI HA BOMPOCHI!)

1) Kak HaviTM KoopaunHaTbl BekTopa a = AB, ecnv nssecTHb!
KOOPAMHATbI TOYEK Havyana U KOHLA:
A = (x4,Y4,24); B = (xp,¥5,2p);
a=AB =...

2) ®opmyna ana MOAYNA BEKTOPA: |a| = ...

3) Ycnosume KoNnMHeapHOCTU BEKTOPOB
a = (ax, a,, az); b = (bx, by, bz) o

4) Dopmyna CNOKEHUA BEKTOPOB B KOOPAMHATax :a + b = ...

5) ®opmyna YyMHOXEHUA BEKTOPa Ha YMCNO B KOOPAMHATAX:
Aa=..



IleTyyka(oTBETHI)

1) AB = (X — X4, Y8 — YarZp — Za);-

2) |a| = \/axz +a,” + a,”.

3)ﬁ=ﬁ:2:1
ay a, da

4) @+ b = (ax + by, a, + by, a, +b,);

S)Aara=(Aapl a1 a,)



CKAJIAPHOE nponssegeHne BeKTOpPOB

Kak HamtTm KoopAamHaTbl BeKTOopa a — AB, ecni1 m3BecCcTHbI
KoopamHaTbl TOYWEK Ha4Yasia M KoHLua:
A = (xXag,Va,-Z4); B = (Xp,¥YVs,-Z):;

dPopmyna ana MOAY/1A BEKTOPA: |a| =

VCT0BHE KOMIMHERPHOCTH BERTODOS
E (ax, Iy az) b (bx, by,b )

[ dopmyna cnoxeHns BEKTOPOB B KOOpAMHATaX:a + b = ... J

BcnomMHum, yTo:

DRI a + b (ax + bx, ay + by; az b )I Hp b

|b| - cosp = mnp g b;

Torga dbopmyne ckanspHOro NPoM3BeaeHNsa MOXXHO NpuaaTh ApPYron




CBouncTBa CKansipHOro Npon3BeaeHuns
1. Mpu MEPECTAHOBKE MHOXUTEJIEN ckansipHoe npoussenerune HE

NSMEHAETCA :
(a,b)=(b,a) a-b=b-a
2. YACITO MOXHO BbIHOCWUTb 3a ckansipHoe
Npon3BeaeHme :

(1@, b) = A(a, b)

3. [pu ckanapHomM yMHOXeHnn Bektopa Ha cymmy BektopoB MOXXKHO PACKPbLITb
CKOBKWU :

a-(b+c)=a-b+a-c
4. CKANNAPHbIV KBALOPAT BekTopa( TO ecTb CKansipHoe NpousseaeHne Bektopa
Ha cebs) paBeH KBAOPATY ero JIMHbI ( MOLOYJIA ) :

a’=a-a=lal-lal-cos0= |a|-|al-1= |a| |a]l = |a|?

3SAMEYAHWME : nosTomy ecnm BekTop a Bo3sectu CKAJZIAPHO B KBagpaT 1 3aTem U3B/eYb

KOPEHb, To nonyynm HE nepsoHayanbHbii BEKTOP, a ero MOAY/b :

Jaz =gl



5. Kputepum optoroHanbHOCTU
_ BEKTOPOB

HEHY/EBbLIE sekTopbl a © b OPTOFOHA/NbHbI (B3AMMHO NEPNEHAUKYNAPHbI)
Toraa n Tonobko toraa, Korga nx CKAJIAPHOE MNMPOU3BEAEHWE PABHO HYNHKO :

[ 0T JEN (a,b)=0J ﬂpMCLJ.bVI‘OfIMG)K;?yHVIMVI
paBeH >

= T[ycTb BEKTOpaa U b OpTOroHanbHbI( TO €CTb B3aMMHO NepneHAnKYNsPHbI ),
— T T

TOrza yron mexay HUMmn @ = (E, E) = 55 COSQ = cos = 0, noaTomy

(@b) =1al- [b]-cos ¢ = [al - |b] - cos = [al - [b] -0 = 0.
< EC/Au U3BeCTHO, YTO (E,E) = |E|-|E| ccos@ =0 ulal #0, |E| +0,Tocosp =0,

== _ . _
OTKyAa P = (a, b) = 5 TO ecTb BeKTOpa a n b oprtoroHanbHbl: a L b.
crnenyet

BOINPOC: yemy paBHO ckansipHOe Npon3BeaeHne KOOPANHATHbIX

OpTOB: (i) = ({’ E) _ (] E) —



Bbipa)keHne ckanapHOro npon3segeHuns
4yepes KoopauHaTbl

MycTb 3a4aHbl ABa BEKTOpa: a = (ax,ay,az); b= (bx,by,bz).
Torga ux CKANNAPHOE NMPOUN3BEAEHWNE pasHo CYMME NMPOU3BEOEHNU nx

OOHOUMEHHDbIX (nnu, gpyrumm cnosamm, COOTBETCBYHOLWWNX)
[ KOOPOMHAT:
b J

(E,E)zax-bx+ay-by+az-

NMPUMEPABCD — 4yeTblpexyronbHUK; 3agaHbl KOOPAMHATbl TOYEK-BEPLUMH :
A(—4,-4,4),B(-3,2,2),C(2,5,1),D(3,-2,2). (—3,2,2)B C(2,51)

JloKa3aTb, YTO AnaroHanu yetbipexyronbHuka ABCD
B3aMMHO NepneHanKYNAPHbI (OPTOroHaNbHbI).

PELLEHM CocTtaBum BEKTOPA, Nexaime Ha A

E: anaroHansax (=4, —4, 4) (3, _Dz’ 2)
AC = (2 - (82Y O ERRDAYENY Y 4,5 4 4,-3) = (6,9,-3);
BD = (3—(-3),-2-2,2—-2)= (3+43,—4,0) = (6,—4,0);

Hainigem ckanapHoe npoussefeHne aTux (AC,BD)= 6-6+9-(—4)+(-3)-0=

BeKTOpOB .
36 —36+ 0 =0; [loceonctBy5aTo3HauMT, AC 1L BD OpPTOroHarnbHbl,

uTto uTn



| IPUNTOXKEHUNA CKalTAPHOIO

v IPQUaBEAeHMS

N3 dopmynbl ans cxanamwwmﬂewﬂ MOXHO BbIPa3nUTb KOCUHYC Yrna
MeX Ay HEHY1eBbIMU BEKTOPaMU a = (ax, ay,az) m b= (bx,by, bz):

(@, b)

al - |b|’

(arg) - |a| * |E| "COS@; COsSQp =

a, b,+a, b,+a, b
TO eCTb COSQ = x Y ) 2 Z

L]
)

\/a,f +a,?+a,? - bez +b,% + b,”

[1poeKLunsa BEKTOpa Ha 3aJaHHoe
Tak k&kd(@ [ BT |B|H HiE- @, 1o

= _ (E,E)z Gy 2 (0 AR @y = fik AR G4, 2 13,

Hpg
|b| \/bx2+by2+bzz

)




PaboTta NnoCcToOAHHOW CUnbI

nyCTb TOYKa nepemewaetca n3 no1oKeHmA B B nonoxeHune C noa ,EI,EVICTBMEM

nocToaHHOM cunbl F , obpasytoweiiyron ¢ ¢ nepemetteHmem BC = S.

N3 $U3MKM N3BECTHO, YTO

F pabota cunbl F npu nepemelwieHnun S pasHa
Q A=F-§5-coso,
—Pe _
B S C Toectb A = (F,S ).

Takmum obpasom,
PABOTA NOCTOSSHHOW CU/Ibl NPU NepeMeLLEHNN TOYKU pPaBHa

CKANAPHOMY MNPOU3BEAEHUIO

BeKTOpa cunbl F Ha BEKTOp nepemelleHuns S .



NPUMEP. BblumcanTb paboTy, npomsseaeHHyto cunont F = (3;2; 4), ecnm Touka
nepemeluaerca us nonoxenma B = (2; 4; 6) s nonoxkerne C = (4;2; 7).

Nopa Kakum yrnom K BC HanpasneHa cuna F ?

PEWEHU Haxogum S=BC= (4—2;2—-4;,7—-6) = (2;—-2;1);
E:

I PaboTta cunbl BbIYUCIIAETCS Kak CKanspHoe nponsseaeHne
3HAQ4YNT : —
0 A= (F,§)=
—
B S C =3:242-(-2)+4-1= 6—4+4=6

(F,S)

Yron mexkay BeKTopamum Haxoamnm rno popmyne : Cos @ = |F| |§|
6 6

CosS @ =

V3Z+ 22 +42-\[22 + (—2)2 +12 VO+4+16-VA+4+1

6 6 2 2
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