1 VYcaosus 3aga4un

Permmuts ypasuernue Jlanmaca
AU =0

C TPAHUIHBIM YCJIOBUEM
Ul,_, = Asing

a) BHYTpH
6) cHAPYKU OKPYKHOCTHU T' = q.

2 IlepeBoj jamjacuaHa B MOJISPHbIE KOOPANHATHI

U:U(T,cp) U(T7¢):U(T79@+2ﬂ)

Umr = Upr (Tm)Q + QUT@TzSDz + Utpga (@z)z + Urrmm + Ucp@mr

T =TCosyp
Yy = rsing

Haxoanm nmpon3Boanbe:

1= rycosp—rsinpp,| -cosp
0= rysing+rcospp,| -sing

T4 = COS

0 = cos psin ¢ + 1 cos Y,

sin ¢
Pxr = —
,
0 0 ) ) sin ¢ sin? ¢
Top = =Ty = = COS Y = —sinpp, = —siny | — =

ox ox T r

0 0 singp cos sin cos sin sin sin 2p
Prx = 7Pz = —57_ = - Pz + 5 Te = — - + 5 COSY = 3

ox dr r r r r r r r

IToncrasisgem B

. . 2 .2 .
sin sin sin sin 2
Uz = Uy (cos @)2 +2Uy cos @ <r(p> + Uy <r<'0> + U, " L + U, < = S0) =

= U, cos® p — smr2<p Urp + Uy SH;Z d + Sm: <pUT + SH;QQ('O U,,.
Anasiornaso ) ) ) )
Uyy = Uprsin® o + %Uw + CO; QPUW, + o8 (pU,« — Smf@U@
B cymme

1 1 10 1
AU = wa + Uyy = U,«T. —|— 7‘72U‘P‘P + ;Ur = ;5 (TU»,«) + T?ULPSO

3 Pemenne ypaBHenusa Jlanjaca B MOJAPHBIX KOOPAWHATAX

3.1 Paznenenune nmepeMeHHBIX

10 1
AU = ;E (TUT) + ﬁU¢¢ = O
U(r,p) = R(r)® ()
Us (3)
D (p) = @ (p+2m)
Mozacrasngem B (15)
10 g Lor—o| 22
(rR')®+R—-5®" =0 75
9 , o
EE(TR) =—g =M K= const



3.2 VriaoBag 4acTh

XV

Cayuait p <0 :pu=—a? )=+«
D = C1e™ + Cae™ %

ns (17)
C1e%? 4+ Coe ¢ = C1e2(#12m) | Oye—alet2m)

Huddepennupyem no ¢ u AeauM HA Q:
Cre™ — Che™ ¢ = 01127 _ Cye—alet2n)
CknanpiBaem
Cre™® = C e (¥H2m)
Cy (™ —1) =0
2ra#0 = (C;=0.

3 (24 28
3 (24) u (28) Coe=% — (Cye—olo+2m)

Co(l—e ™) =0 = (=0
d=0

Cay4aii =0
P’ =0
D =Clp+ Oy
Cip+ Co=Cy (p+2m) + Co
27C1 =0
P =0y

Caywait t >0 :p=a«
N+a?2=0, \=tia

O = C cos () + Co sin (o)

s (17
" C cos (aup) + Cysin (ap) = Cy cos (o [p + 27]) + Cosin (a [¢ + 27]) ,
—2C1 sin (ra) sin (ap + wa) + 2Cs sin (ma) cos (ap + Ta) = 0,
sin (ra) - [C1 sin (ap + wa) — Cy cos (ap + mar)] = 0.
Ilycrs

Cy sin (ap + ma) — Co cos (ap + Ta) = 0.
uddepennupyem no ¢ u AeIuM HA Qv
C1 cos (g + ) + Casin (o + mar) = 0.
YumuoxxuMm 42 Ha sin (g + mar), 43 Ha cos (ap + Ta) U CIOKAM:
Cy sin? (ap + ma) — Cy cos (oup + ma) sin (ap 4 ma) = 0,
C1 cos? (ap + ma) + Co sin (g + wa) cos (ap + ma) = 0,
Ci=0 = (=0

Urax,
sin (ra) =0
Ta=T7n,neEx
a=mn, p=n?
®,, = CY cos (ny) + CF sin (ny)

(upu n = 0 noaywaem (36), n=0,1,2...)



3.3 PaauaapHas 9acThb

Bozbmém neByio gacts (19):

ﬁﬁ AN 2
R&‘T(TR)_M_H’

R’ +rR' =n’R.
r=e’ p=Inr
o R _dRdp _1dR
dr dp dr v dp’
p_ A (1AR\__1dR 1ddR __1dR_1&#R_ 1 (#R R
Cdr\rdp)  r2dp rdrdp  r2dp r2dp® r2\dp> dp)’

2
d°R_dRY AR op
dp? dp dp

difﬂ:n R

R, = C3e™ + Cle™™ = Cyr™ 4 Cr "

4 Pemienue myHKTa a)

BuyTpu, upu r < a, C} = 0.
MMoxncrasum (49) u (56) B (16)
U, = (C¥ cos (ny) + C§ sin (np)) r™.

B cusy suneiinoctu (1),

U= Uy=Y_ (C§cos(np)+ Cg sin (ng)) r",
n=0

n=0
rae Cy = C7 - Cf, Cg =C3 - C3.
Haitném CP u C§ u3 (2):

Ul,_, = Z (CZ cos (np) + C§ sin (np)) a™ = Asin p.
n=0
DTO yCJIOBUE BBITIOJHSAETCS TIPH
A
Cy = 0; C’éZE; Cg=0, n#1l
Torna N
U = (C¥ cos (ng) + Cf sin (np)) r"|,,_; = (C3 cos (p) + Cgsin () r = % sin ()
5 Pemenne nyukra 06)
Crapyxu, npu r > a, C§ =0,
o0 o0
U= Z U, = Z (CZ cos (ny) + C§ sin (np)) r— ",
n=0 n=0
e CF = CT - CF, CF = CF - C}. Ha rpanurne
Ul,_, = Z (CZ cos (np) + Cg sin (ng)) a™" = Asing,
n=0

9TO UMEET MECTO IIpHu

Cr=0;, Ci=Aa; CF=0, n#l.

Torma A
U= TG sin () .



