Jlekunsa 2



KoMOnHMpoBaHHbIe npeodbpa3oBaHuA

X=Xzl == 4} | o=l 4l

X7 =iE = [y =2 |_§ Tg|=[-= 4]
0 -1

X)=XE = (e )| ] “o|=[-v -l

X=X = v -2 | ) = -

[z y][Ti] - [ '] ' ¥} [T2] = [2* y*]

T3][T3] = [T3] [z y][T5] = [z y*]



NMpumep 4. KomMOMHMpoBaHHbIe Npeobpa3oBaHUA Ha

NJTOCKOCTMHU

¥, ¥*}




NMpumep 4. KomMOMHMpoBaHHbIe Npeobpa3oBaHUA Ha

NJTOCKOCTMHU

[X*] = [X][T:][T2] = [X][T3]

2 210 10 -1 12 2oy o [-2 2
4 2|3 1] o= 2| T Y =1-a 2
4 4 4 4 —4 4
(X7] = [X][T2][T:] = [X][T4]
2 g 1o 1] |2 2 ol |2 2
a2 |9 L] ol=14 2]y 3] =a -2
4 4 4 4 4 -4




Npeobpa3oBaHne egUHMYHOIO KBagpaTa

HAYaJI0 KOOpAuHaT — A
eIMHUYHAA TOYKa B Ha ocu =
BHemHu# yroa C

eANHUYHAA TOYKa I) Ha ocu ¥

b et O

o= = O




[Mpeobpa3zoBaHMe egUHNYHOIO KBagparta

—_ O O

- x*

0 0
a b
at+c b+d
c d

1 4+

Bt
C*
D#



Ay = (a+)(b+d) — (ab) -

y*a

[Mpeobpa3zoBaHMe egUHNYHOIO KBagparta

1
2

- x*

(cd)—-g-(b+b+d)-—-g(c+a+c).

a b
A, = ad — bc=det [c d]

~

A, = As(ad — be) = As det [T1].

At = A" (ad — bC)



NMpumep 5. MacwtabnpoBaHue obnactu

y, y*4

ABC: (10, [01] -1 0

3

3 2

71= [—1 2]
1
Ai = ) (ocroeanue) (evicoma) =
—4
1
= ;@M =1
A; = Ai{fad—bc)=1(64+2) =8 ot —2
3 2
["1 of L1 2 [-—3 _]
1 1

A = 3 (ocHosarue) (emcoma) = -2-(4)(4) = 8.



Npeobpa3oBaHMe XKeCTKUX KOHCTPYKLUN

Vi-Vy=Vi Vor + VigVay = |V1| IVleOSH (2-42)
Vi x Vo = (VigVay — Vag Vi )k = |V1] |V 2|k sin 6, (2-43)
[:72] [T] B _VZm V2y:| [C d:l B
_ aVi. + cViy WVig +dViy) Vﬂ; (2_44)
- aVaz +cVay  bVa, +dVa, N V; '

Vi xV, = (ad — ¢b)(VigVay — Vo Vi )k = [V1| V5| k sin 6. (2-45)



Npeobpa3oBaHMe XKeCTKUX KOHCTPYKLUN

Vi Vs = (a® + b)) VigVag + (C? + dWiyVay + (ac + bd) (VigVay + VigVas) =

= [V111V5] cosb. (2-46)
a’ +b* =1, (2-47a)
¢ +d® =1, (2-47b)
ac + bd = 0, (2-47c)
ad — be = +1. (2-48)

[TITT™" = [T]T]" = [1]

a bl [a c| _ [a®2+8 ac+bd] _[1 0
¢ d|l |b d|” lac+bd S+ 10 1|



[MepemelleHUsa n ogHOPOAHbIe KOOPAMHATDI

T* = az + cy +m,
y* = bz +dy + n.

z y] > [ ¥ hRltmez=z'/hy=y'/h
‘a b 0]
[T]=1¢c d 0], (2-49)
m n 1_
1 0 0]
[:l:* y* 1]=[:r: Y 1] 0 1 0 =[:L'+m y+n 1]. (2-50)
m n 1_




[ToBOPOT BOKPYr NPON3BOSIbHON TOUYKMH

1 0 0 cos® sinf 0] [1 0 O
z* y* 1] =[xz y 1] 0 1 0| |-sind cos® 0| [0 1 0]. (2-51)
—-m -n 1 0 0 1f[m n 1
I cosf sin @ 0]
. _ —sinf cosf 0
= v =z v 1] —m(cosf — 1) —n(cosf — 1) - (292)
. . 1
i +nsin 6 ~msiné ]




NMpumep 6. lMoBOPOT OTHOCUTESTLHO MPOU3BONILHON

TOUYKU
LleHTp: Touka [4 3]
0 1 0 1 0 0
T1= |-1 0 0 T2=| 0 1 0
0 0 1 -4 -3 1
1 0 0ol o 1 0]J1 0 0
[z* ¥ 1=z v 1J=( 0 1 0f (=1 0 Of [0 1 O
-4 -3 1| 0 0 1] [4 3 1

8
*
2
*
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| —
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[l s I
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OTpaxeHne OTHOCUTENbHO NPON3BOJIbLHOU NPAMOU

— TepeMelleHHe JUHUM ¥ oObekTa TakuMm 00pa3om, 4Tofbl JIMHHES NMPOIINIA Yepe3 Ha-
YaJI0 KOODJAUHAT;

— MOBOPOT JMHHH U 0ObekTa BOKPYr TOYKHM Hadaja KOOPAMHAT JO COBINAJEHHA C
OJHOI M3 KOOPAMHATHLIX OCei;

— OTpaXX€HHE OTHOCUTEJLHO KOOPJAHHATHOM OCH;

— 0BpaTHBIi MOBOPOT BOKPYT HAYAJA KOODIUHAT;

— IepeMeNIeHHe B UCXOTHOE MOJIOXKEHHE.

B marpuuHOM BHIEe JaHHOe npeoOpa30BaHHe MMeEET IPeICTaBJIeHUe
[T} = [T'][R|[R[R]'[T] (2-53)

rae 1" — marpuna nepememenus, K — MaTpuna noBopota BOKPYT Ha4asla KOODAUHAT,
R' —MaTpuna oTpaykKeHus.



NMpumep 7. OTpaxeHne OTHOCUTESIbLHO NMPOU3BOJSILHOMU
npsiMon

ABC: [241],[461]u[261]

1




NMpumep 7. OTpaxeHne OTHOCUTESIbLHO NMPOU3BOJSILHOMU
npsiMon

1 0 0][2/v/5 -1/4/6 0|1 0 0
T1=10 1 0| |1/v/5 2//5 of [0 -1 0] x
0 -2 1f| 0o 0o 1[0 0 1
"2/v/5 1/4/5 0] [1 0 0]
X _1/\/5 2/v/5 0|0 1 Of,
0 0o 1] (0 2 1]
[ 3/5 4/5 0]
)= 4/5 -3/5 0],
—8/5 16/5 1
2 4 1] [ 3/5 4/5 o] [14/5 12/5 71
4 6 1| | 4/5 -3/5 0| = [28/5 14/5 1
2 6 1| [-8/5 16/5 1| |22/5 6/5 1




Mpumep 7. OTpaxxeHne oTHOCUTENTbHO NPOU3BONIbHOM

npsiMmoun

6r [lepeHocC npsimoun
B Ha4ano KoopAauHaTt




Mpumep 7. OTpaxeHne OoTHOCUTESTbHO NMPOU3BOJSILHOM

npsiMmoun

4} [ToBOpPOT OO coBnageHUs
c ocblo Ox




Mpumep 7. OTpaxeHne OoTHOCUTESTbHO NMPOU3BOJSILHOM

npsiMmoun

6 OTpaxeHune
oTHocuTenbHoO ocn OX




Mpumep 7. OTpaxeHne OoTHOCUTESTbHO NMPOU3BOJSILHOM

npsiMmoun

ObpaTHbIN NOBOPOT U NEpPEHOC



MpoeunpoBaHne — reomeTpuyeckass UHTepnpeTauus

OOHOPOAHbIX KOOPAUHAT

a b p
Tj=|c @ * af. (2-54)
m n k]

1 0 p
0 0 1

=[z ¥y (r+qy+1)]. (2-55)

X=hz,Y=hyuh=pr+qu+1



[MpoeunpoBaHMe — reomeTpuyeckasa nHTepnpeTaums

OoAHOPOAHbLIX KOOPpAUHAT

y.y*




MpoeunpoBaHne — reomeTpuyeckass UHTepnpeTauus

OOHOPOAHbIX KOOPAUHAT

m*—X
" h

e e -l e ) e

pr+qu+1l pr4+qy+1

Y
. 2-57b
+qy+1 ( )

- 2-37
Cpx



NMpumep 8. NpoeunpoBaHne B 0O4HOPOOHbLIX

KoopauHaTtax

p=¢=1[4=[1 3 1] [B]= [4 1 1]
B~ [m-f s 336t d

[C+s]=[1 3 5]=[1/5 3/5 1],
[D«]=[4 1 6]=[2/3 1/6 1].




MponopunoHanbHoe MacluTabupoBaHue

1 00 |
X Y hl=[z y 1] [0 1 0] =[xz y s]. (2-58)
0 0 s

X=z,Y=yuh=s.
X*=zf/suY*=y/s

oy T = [g/s y/s 1]




Touykn 0eCKOHeYHOCTHU

z+y=1, r+y—1=0,
2z — 3y = 0. 2z — 3y =0,
1=1,
1 2
z y 1] 1 =3/={0 0 1 20
[ ]_1 0 09 x y 1| 1 =3 0[=[0 0 1]
-1 01

[3/5 2/5 0‘ 1 [3 2 o]
M]7'=[1/5 -1/5 0|=2|1 -1 0
3/5 2/5 1| %3 2 5

3

2 0
0 0 1] [1 —1 0} = [3/5 2/5 1]
3 25

o N

[z v 1] =



Touykn 0eCKOHeYHOCTHU

$+y=1, $+y—1=ﬂ,
z+y=0. z+4+y=0,
T =z,
1 1 0
[myl][llﬂ]:[ﬂol]. 111
-1 0 1 [myl][110]=[00:r]
-1 0 0
[0 0 —1]
M]7'=1]0 1 1
1 -1 0

0 1 -1
[z ¥y 1]=[0 0 gz [{) 1 1]={m -z 0]=z[1 -1 0
1 -1 u 0
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