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.1. H.l,{caes, A. I,1. Maraxoa

llvcrr B TpowepHoM eBr.lrttr,oBoM irpocrpaHcrBe gqqaH Ha6op roqer

11.. = i*r, y3, z5), i = 0r1 1... 1N o (1)

Jlpe6yelca rpoBecru qep€ o[r.r rorrx]r rq)[B]m i = i(s) c nenpepuanof,
'nycorrHo-rna,qxofi qlunraaaofi k(s). .)ty sqAaqy Mor(Ho peuatb pggnflq-
arnrr cnoco6auu.Har6o.ree npocTofi []rrb - noclpoeH]re nepaMetpxqeck]o(
enaakroe I I ].

!_ Apyrag BoaMo?f,HocTb

e

on!!caHl{E nPocTpaHctBeH-
nofi rpnaoft cBagaua c BH-

6opor{ e KaqecrBe HegaBH-

Cl,lMbD( [ePeMeHHbX l(plrBl/!3-
nn k(s)ra r<pyuearaa rn(s).
3annueu A[Haj{rqecnxe
JpaBHeHr,rf, ABI,lreH}lA co-
rrpoBor(.qaDqeno tpexrpaH-
Hrrxa no u4qxofi r<puaof,.
ilycrb, rar o6xuro,;,i,8 -
oprH Kacare,rbHof, , HopMs-

au, 6r,rttopualr r rpraofi a

TOqKe C AeICE)TOBtl,I}r KO-

opAr{HaTaMu r,y,t; g,ers -
afurepoau yrJrbr, onrrcHBas-
ql,re oprreHsaqxD conpoBox-
Aarrqero spxoApa; x - Kpy-
qeHi,re, k - Iq)I{BugHarr/rMeD-
qrte cMHcJr npoerqufi a6co-
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JTBSHOfi vrJrOBOfi CI(OpOCfx lpr.I9Apa Ha KaCaBeJIbHyr l{ 6[HOpMAJb COOT-

Berc,rBenHo ( cu.pucynox) .

Torga ;paaneHna JiBi{ReHtrfi sanud],'!ca B B[tr,e:

dQ =rr 39=lcoEre,
ds ag

do- = - k sin g cos I + n sln €,
ds

& =-eos6sinO,
ds

dY = cos e cos s,
ds

Az-3 = sia 6.
da

06osHaB{[.r: xr= xi xa= yi Xl = ai xr = g i xs = 8i x. r J

EeJII e KaqecrBe yIIpaBJIeH]Itt trpl,tnflTb ul = * , o. = k, lo npree;1en -
Hyp crcreMy Mo,f,Ho flepeflHcafb B B]ur,e:

*l = -"o" ru sia x. r Il = "o" 
xs cos x6, 

I
xl = sin xo, *l = *r, *l = [. cos r.r I fZl

I*l = -o. sin x* cos x, + ua sin xr.

llhpnr osnauaet grQQepeqnpoBanr{e no E; nepBHe 
"pr{ 

JpaBHeHI{fi cr{c -
reuu (2) aBJrmres alreJroraun t,tsBeclxbx Elaneualrqecr]q coorHoureHr{fi
0futepa.

Baegeu B paccMorpeHre BeKrop i = (xrrxz,xlrxrrx5,r. ). lt[oxHo

cqlrarb, rmo J4)aBHeHna (2) oIIncHBan! nosrannui nepexgA ygpaarnesroil
clrcrer,rH ug Herotoporo Haqarbnoro coctof,Hra i(sr-r)=i( :-1lr Ga-r(;)
B HeROlOpOe XOHeqHOe COCrlOtrrEe

i("i) =;(:).o,(i), i =1,21...1!{. (3)

Ec.rn sqqarr yrlpaB,rex[s rrru. B saBrtoo{ogr( ot s, !o Mo:f,Ho npoxHi
rer?rtrloBarb cncleuy t2) n xallrn aemop I\J/ no sa'qarrxoMy !\l-r7

Llcnoauaya alraJlorrfl] c ryduuecxnur crurafr{arn [I], ru6epem yrt-
paMeHI{A ul ,rr2 B B\i\e
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S-A
k(s) = k 

-j:L 
+ kts_s J-r

I l-1

x( s) =r _____l:a.r
I l-1

S-sJ l-r
(4)

^{rrs 
oTucras}ra 3(I+1) HercEecrHbD( k., l(J,sj, j=o 3, ,.., N , ca}*ar

3N ycnoB{n nHteprroJrflqlx

i.
sl-s

i l-l

=I .i

/Ax \i'\
'=(t,)=l, o, I^F

*. j j-l

.j-'l "r-t
"l "j-t rds

)"

Ji
lx

"y
t-

s j-'l

,i=1,2 '...,N.lax irar accrAa Moutto lto.no,tttrb ao = o,ao 4JItl savtI.taHltt cxcrc-
MEi HyaHo AodaBnrb o[lc ABa ycnoairr, Harrpr{Mcp, k(o)=ko, t(s*) = \.

iioctaanu sa,p,auy 06 orucraHnlt onrlrrarlbnono JmpaBrreHxfl u. =

= (ui,ul ) t .q,ocraBlf, {elo Mnnxx}ff Hexoropouy OyHrqlro},rary

N r(i I)as
J

" j-,

B poMKaJ( 3qqaw ',2)'(3) . C groi qeJbn Bocnonsgy€$rcs [pnHqxnoM MaK-

cuxyua Ji. C .ltrontprrlxa [2,J],
fus onpenereHxoct[ or?aHxqxxca paccuorpeHleM {yflrqlroHara

i' ,"; * *;,u.
"r-,

x 6]geu cqxfarE, rlro Ha tordtoHexrH x4,x,,:16 Emopa i gaaqernr
ycroBr{s cJreBa x cnpeBa m ysros (I):

al = ((*j)-), al = {("j)*}, (1')

!=1,2,...Ji i = 01,...J{-1i n=4,5,6 ,

rtre (xa)- = r.(a.-o) (rj)+ = x.(sr+ol BneAeu conperernrte ne-
p€l{3KHbE +1 ,Q2'...,05 r ganmeM FallurbToHreH E = -oicos rrEin r5+
+ 4rlcos xrcos r.6 + {,rsln xl r {"ur + (rru2coa rt-+6u2siD trcos xr+
+ O6ur sra r, - -3-(uf + orj).
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Conpmexuue nep€ireHHEe yAoEJretrBopor cxcreue

+t :+=o; +! =-jE-=s; el=-*h=0,'Aal&a,

,f',l = -t= {ruzsia xr + +6uacos xr colr x5;

Ol = - a,E = - +isin xrsin x5 + o.sin rrcos x. -

- +3co5 x6 - Qau2SiD ,(r6iD rr.- {raulcos rri

*: = -t= q,1cos:rcos x6 + {,2cos x5sin x6 .

(5)

Crcrer.la (5) ,Meer oreajDqne fiepBbre ngrerrpaJru :

+1 = cl' 02 = c2' +, = c!'

Q"=C"xr-c2xt+cr.
Ha ocuogagrr npxxqx[a Matcr{M]fia ofltr,ruanbHue y{rpaare a B or-

nprrlon o6nac,r[ sarrxuyrca cne.q,Jmq{M o6pagoir:

u; = 0r + 4,6sin x5'

' 
(6/

u! = |(+rcos xr - o.sln r*cos xr).

Onrmrarrsoe ynpaarexre (u! , u!) r ro - onrrMarbnaf, 
"paertro-p}la Haq,qJttcr x3 peueH[f, rQae8o, sa,qas{ aJrf, cxc!€ E (2) x nocre$o8

AByx )pagn€Hx, cuclet,lu (5) c JmpagJr€Hlei a enne (6). fua orucreatra
6 Herssec,lxro( c 

^,c 
r,c rt c. ,o! ,O! capat 6 ycroBxl Ha rrpaBolr rcHqe

(3), ardo coorBergrByDqre yoroErr apaxca€pcaJrblrogllr. B ouy cneqr-
ftmr nocraBJrenHr* npaear* ycroBxn (I), (I'; (paaBai sqAarra pauaa!-
ci orae,rbxo A.!r rqaoro ttoAttrrepEara (sr, or*r) .

.ll.rreparypa
I. 3AE iIOB D.C..r IGA@S .E.l,t.,_ ^XI{P0llHlfl{Eti0 B.tt. llsmAH

cruaft{iful}ln${f,. -I.: Hayra, t98). - 362 c.
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