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r=|y|=r|sinQcosu+cosQsinucosi |,
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r= P ,u:a)+v,'vf dy \/;(t—r).
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(4.4)



r,=7(t,) xome T, = ;(to) (4.5)

t, —At<t<t, + At

t =t, +2At

t, <t <t

t —At<t<t, +At
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%:cpi(t,Ej(t)), i,j=12,..,6 (4.6)



Erep dynkmus PIt,r(t,E ), r(t,E))=C (4.2) yiBITKbICBI3 KO3FAIIBIC TEHACYIHIH
aJIFaIIKbl MHTErpalibl 00JIca, COHAa ‘P(t, r(t, E (t),7(t, E (t)))z C (4.1) yibITKBIMAIBI
KO3FaJIbIC TEHJICYIHIH aJFallKbl HHTErpaibl 00IaIbl.

dvY o¥ oY . o¥ .
= + X+ ..+ —X+...=0,
dt ot  OX OX

v _ov ov. | oF, oY OE, (4.1
= +—X+..+ Z——

dt ot ox T EE o
6
> ‘PGE ML A L ) (4.8)

OE, oK X oy o7

1.1.1 KanacaTbIH 3jieMeHTTep Y Jlarpan:x Tenaeysaepi

2 2
Q=ﬂ3,w=ﬂ2,cosi:&, pzﬁ,ez 1+2a;fl2 , T=—p1; (4.9)
a, H H



de; oH dp  oH

d o dt oa,

(4.11)

¥HBITKBICBI3 KO3FAIBICTBIH raMUIbTOH (QyHKUUACH H, - «,, S, 3IeMEHTTEpiHIH

TYpaKThI IIIaMaJIapblH Oepe/Ii, COHABIKTaH

do, R dB @R

d 08 dt  Oda,

(4.12)

Ochbl TeHzaeyneri skaHacaTtblH SKOOM dJIeMEHTTEpiHEeH jkaHacaThiH Kermep
AJIEMEHTTEpiHE aybicy KaxeT. CoHja

Q_ds  do_df  dr_ df b, [pda 00
dt dt dt dt dt dt dt u dt

di 1 dea, cosida, de pde, e°-1lde,

dt Jmp dt  Jmp dt | dt e dt eymp dt

sini

. (4.139)



R R R R R _R

EAAIUAY - = (4.14a)
0B, or 9B, ow 9B, 00
2
R _ ule 2—1)6R+ye5R’ (4.140)
oa, 2p° op p oe
R _1 ﬁa—R, R _1 ﬁcosia—R—\/ﬁsinia—R. (4.146)
da, 2\ p op oa, 2\ p op ol

CoHjia ’aHacaTbIH KeIUIep 3JIEMEHTTEp1 YIIiH audPepeHiuanablk TeHaeyIep -
Jlaepamnoic menoeynepi aHbIKTaJIA bl

d2 1 @R do _, [p R de _ PR (4150

dt ~ Jupsinioi ' dt \poe' o dt e de




©__ 2 | B =T , (4.150)

dt  Jwpsini i  \uop eup e

di 1 R cosi 0R de_ 1-e°0R p R

I + ’ —
dt  JupsinioQ upsinidw  dt  eJup oo eor

. (4.156)

byn Tenneynepi Ke3-KeAreH jKaHacaThlH KO3FaJIbIC YIIIH KOJJaHyFa OOJajbl.
AJFanIKpl Joyip YILIH opTaiia OOMIbIFbl MEH IEPULICHTP OOMIIBIFBI

e=n+M,, 7=0+w (4.16)
KIOHC
M, =n(t, —7), nz\/gz, p=a(l-e?) (4.17)
g2

TeHACYJICPIH KOJIAHBII, SJUTUIICTIK 2JIEMEHTTED YIIIH TeHACYIEp Il alyra 00Jjiaibl.



da_20R dQ 1 oR

- ) - T 418a
dt naoeg dt na*vJl-e?sini 0 ( )
de +1-e*0R 1 evl-e® OR

=Y S , (4.180)
dt na‘e or na‘1+41-—e? O¢

dz  tan % \/1 e’ R
= (4.186)

dt nazw/l—e na’e oe’

: tan |
di 1 R 2 (aR+aRj’ (4.185)

dt na’y/1—e?sini 0Q na’+1-e’*\0xr O¢
tan N _ a2

de / 5R 1 evl-e® OR (4.181)

dt naaa na’+1—e? Oi na21JM/1_e2 oe



1.1.1 KanacatbiH 3j1eMeHTTep YiIiH HbIOTOH TeHaeyJiepi

X=Ly=27=-2 (4.19)

OR_ORox ROy R _,ox o 0 (4.20)

OE  ox 8E oy 8E 0z ok oE oE oE




ax:aér’ay:ﬂar’ﬁzzyar (4.21)
oE oE oOE oE Ok ok

xKoHe Q, ®, | dIEMEHTTEp1 YIIiH

OX 80[ oy _ 8,6’ 0z 8;/

= (4.22)
oE 8E OE 8E OE 8E
oa Of Oy
(8(2 o an (- ,2,0), (4.23)
oa OB Oy \ [ . o
(8w’8a)’6wj_(a’ﬂ’7/)’ (4.24)

=0 .
o'\ B,y' - I OpTHIHBIH KOMIIOHEHTTEPI.



oa O Oy [ w on »
(8i o ’aij_(a’ 7) (4.25)

ocerma (a",B",7")=R= % - JKaHACaThIH OpOMWTA >KA3bIKTHIFBIHA MEPICHIUKYJISP
OPTHL.

Erep 7°, F°, R oprrap apkbuibl aHbIKTanathiH S, T,W KOOpAMHAT XKyiifecin
CHT13T'eH/Ie, MaTpHIIa

X,Y,Z Kyiere  Oainaneictl S, T,W koopauHAT  XKyHeciHIH  OarbITTay
KOCUHYCTaphIHBIH MaTpuiiackl 0onaael. CoHna

"

S| |o o a
T|=|B- X +|B]-Y +|p"-Z (4.26)
W 7/ 7/’ 7/”




R =T, ﬁzrsinu-w,
aag ol (4.27)
—=r(=BX +aY)=r(cosi-T —cosusini-W)
0Q
d_Q_LﬂVv, ﬂ:LcosuVV, d—p=2rf, (4.28a)
dt  p sini dt p dt
do __cosve, S'”V[1 —JT ~Lsinucotiw, (4.28)
dt e e p P



d—=sm +| COSv +\COSv +¢€)— |l ,

dr

{(eN sinv —cosv)S + ? Nf} , (4.288)

r2

..:\/E \/7TW\/7WNJ~COSV
Y7, 1+cosv)

(4.28) Tenneynep — acanacamuin 3nemenmmepi yuiin Horomon menoeynepi.

OCBIHIA

2

dv _r COSV§—SmV(1+Ljf. (4.29)

dt  Jup e e p
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