
ctur.Af,H-ArnPorcurAllllfi l,t r0tCIE[uflf, a]lAl[{3
( Butarc.orteaunue cncteru)

i9B5 rog Bunycn I08

vAr( 68I.3.06

0 nPE{cTABIIEHl,t}t nAPAXETm$trcMX KyE[,rqECHI{[ CIUARHo|{

nPlrB0R c 3A4AHHHlfi HAIUIoHA"XII KACATEIbHp(
x PA.qlrycaxlt tfilBlGlHH HA HoHI{il(

B.lt.llcaes, E.A.Iprropuea

llaparerpruecrre ry6ruecrxe crrJrafiHDt Harrutrr uxpoxoe [pueHeHxe
B sa,Agqax aBToxafrnaqil flpoer?xpoBanxfr r rexHoJrorHqecxofi noAro?oB-
rur npotlsBoAc?Ba rar y4o6xoe cpeAc?Bo npeAcraBJreHrn rnQopxa4rn.lbr
npaBr,uro, B arxx salaqax npeActaBJrf,Dr t{Hrepec npaorxr naparenpnqe-
cxrx ry6nuecrrx crurafiHoa. [Ioatory Ha npar(r[Ke KpaeBHe ycnoBxfi .qIfi
rarrx cflrafinoa ygo6xo gr,qaBatb B BrAe, He cBf,ga]IHor c flapare"pr -
3a$refi rprBofi.

Ilocraanu se,rltrry o noctpoeHxx xn?epfloJlsqronHoro flaparetpxqe -
croro r56ruecKoro cflrafiHe B fltrocKocrn, yAoMerBopmqero B rpaeBlD(
roqrax sa.qeHHHr SHaqeEttL nepBE x'B"opHx npoxSBo.qHbrx B Aerapro-
BOf, Cl{C?ere roops{Ha? rlJIf, 3a]qaHHHra HaKJIOHaU I(ACaTeJIbHbIX t4 pa.q{y -
coB RpxBx{tHU. IlpelBapxterbxo paccro"pr{x Bonpoc o6 ycranoBJreHrn co-
o?Berc?Brr rergl ry6xuecmrr cnrafiHsrx c pasJnrqlrHmr rpaeBbur{ yc-
JloBrf,rl, ro?opufi no cnoco6y cBoeno peoeHt,tf, flprram(aet K nocraBJreH-
Hofl sqAaqe.

.{xa ry6nqecroro cnraiHa s(t), nostpoerroro no ra6lrqe
{tr,8r}, I =$, rpuer cre5Dryre o6osxaqerotn:

8(
tt! l

8, = Sa*a€a, ata = t...1 - ta, 1 =ffi.

B .qp.uuefluer 6yger lcnonbsoBalb cJleAyDqte BxpaeHxf, IlJrR B"o-
pbD( nporgBoltru B ]rsroBlfi ?oqra:x cnnailHa qepes coo?Bglc"B],Dqle
nepBBe nPorSBo.$ue:
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aft rsl = e' q

Pt-r = -

-o.a -r.At.

1

t=1-FT1

i=F.

s l^*.;r' (1)

sT-, = -6.4 * 2.61 , 4. 
sL*t 

,ati at. At.

Paccxorprr K1drrqecrt,tfi cruraf,H so(t), noclpoeHlilrfi no ra6anqe

(t.,s.),r=i!,c rpeeB,r{ yc.roBril.n +1.=.r=o , #1.=..=o
r ry6ruecrnF cruafiH s(t), nocrpoeHrclfi no rofi re ra6arqerno .q,ttt
rpeeBbrx yc,loBnn Sllo , s,ilo._.KyrSruecKxr cmafiH $(t)= s(t)-so(t)r
sa,qgrofirft ta6arqefi (tr,O), i=l[ ,n, c KpaeBurn ycnoBnrxlr sl , s;
rrpeAcraBJrre[ Baptrer$D cnr(af,na So(t) npn xsveHeHutr KpaeBtrx ycJro -
Bxil. ycroBle He[pepHBHocrr,r Bropofi npohsBoAHor cnnanHa g(t) Bo

BHyrpeHHlx tou(ax ncxo.q{ofi ra6arlpr garut[er B B[Ae:

ts'l-,, *2.i2.(' .1).61,=0, 1=ffi. e)At.-. ' \ Atr-r tt r/ At.

CrurafiH 6(t) xorno r{peAcraBrrtb EaK clmxy ry6tuecrerx cmafiHoB r(t)
r r(t): 6(t)=r(t)+l(t), nAe

1(t): f;=6, Ij=P, l.=0, I = F,
r(t): rl=g, rt=O, r'.=0, 1= ffi.

llycrr nlS. Paccrotpnr crraanH r(t). 06osra*, pr=#, t =

= lEE-. IIo onpegereHlD,po-.1 = o. llg (2) noryrraer.

2 * 
Att-' 

(2+e,)
At.

Jlenxo argetbr rmo AJtr p., r=fr3i2, cnpaBe.q,rrBo:
a) sHaqennr p., l=ffif, E>3roAflosHaqHo onpeAeJrrD?ci anaqe-

+finfrtn at. r r=1 .a-ll
6) p. <0, t=1 p-2i
a) lprl .+, t=:iTT.
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Ana.nornqno Arff cnnatrHa 1(t), noaanan

1

rAe

qTo H Lnfl .
06osHaql{u

Rr = Pr-.. Pi.-a.Pr-r...Pr ,

Fr = er' er+r.. -Qo-1 r t=E--l ,

R, = 1, Fn = 1, Rn= 0, Fr= O.

rr rr 1r Ii
flo onpeg,eaeHrDrE,-+ = ;5 F. =1|= J-

- -1 -a P

i.oIHO npeAcTaBHTb cJie&vDI{UM O6pa3oM :

dl = *..s + Fl r p.

Jhn R, ,F. cnpaaeArIHBU oueHKr,l

(1,
2L-1

, 1 >3r tlon] {Xu

1=FIr,9t*-
At

2+ L -(2+
At.-,

er= o, e''= *-.- i+'l

Cueangno, qro Arf, e,, i=fllll, cnpaBeAJl{BE !e

?r 1

fe cBofictBa,

(3)

'.l 
npor3Bo.$tyD 31

(4)

(s)lR.l ll.l <'ri=2llfr
20'L

r HepaBeHctBa

R.( O, Fo-r ( Oi Rr-1.Fa > O, (6)

Burel(aDqr{e HenocpeAcrBeHno u3 onpeAeneHrt (3), TaK Kaft !^-r =

= gr.1 <0, R. = Pe ( O, I Rn-t,Fa coctof,t xg o.0lHaKoBoro qrcJta

orpHqareJlbHrrx corfiofr{rener. ll3 (4) x (5)! [cnoJrbsyfi Hep&seHcrBo

TpeynoJrbHxKar noJrJrqaex

lgll . +. ge1 + 1 ..lBl. Q)
ZL-1 2.-t

Hepaaenctao (?) .qaer .ua cnaarna 5(t) oqenry Brrf,Hnfr 3H8r{€-
Hnf, npor3Bo,U,nrx S; = c, R: = p Ha nporsBoAHyD Si , i = T-F. 3ty
oqeHKy rofHo noJr] urb TaEe H3 6onee o6qe7 orleHKh - nonpeEHocrr
onpeAeJreHnr nepBofi npon3Bo,u{or xy6nuecroro cruarHa npr npene6pe-
reHrurH+opraqxef,, sa,q.aHHoF B ylaJreHHux ysJrax (norarbxHe cBoFc?Ba
Ky6rqecxxx cnnaFnoB t I] ).
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Paccuorpnu rrHorectBa rldrvecrnx crurarHoB, nocrpoeHnblx no ga-

.qAHHofi ta6lnqe JEnoBblx "oqeE 
AJtf, pasrxr{HDlx aHar{eHrfi KpaeBb[x ]cno-

BlrF, nprqeM r(aIAoMy MHorecrBy oTBeqaeT o.q,r{H }r3 tHnoB KpaeBp( yo-
noBnft:

- Ha xoHqax HHTepBaJra onpeAeneHrf, cnnarHa sqlgHbr oHaqeHflf,
nepBDrx nponsnognx ( I) ;

- na o6onx r(oHq&( sa,qFHH aHaqeHfitr Broptrx nporsso.utrED( (I]);
- cil@aHrlblfi Tnn: Ha JIeBou KoHqe 3r,naqo sHatleHre nepBoE npo -

tr3ao,qflof , Ha npaBou - Bropofi (lll), n aao6opor ( IY);
- nepxo.${qecB{f, cr} {afi: saAAHo ycJloBne paBeHc?Ba nepBbD( r{

Bropbrx npoxsBoAn[Ix Ha KoHqo( xHTepBaJra onpe.qeJreHxr cnaafina (Y).
B cootsercrarr c reoperofi cJnqecrBoBaflxfr tr e.q1Hc?BeHHoc?tr

,qrr Ky6rqecxrx cnnaFnoB MHorecrBa I-IJ coens,qanr, a f,HorectBo y
BrrlDqaetct, Hanplxep, B yHofec'rBo I. Iloetoxy ryeDT crHcn 3aggqn
o6 ycranoueHnr coorBetcrBr{fi Melrqy gnexeHrarh JmagaHHLrx yHorecrB.

3qgaru I-2 ycranaaarBa.DT coo?Be?crBre MerAy oJrereHraflr xHorecrB
I-ll r I-Y.

3A.[,AI{A I. Ilymr cnnafiH s(t) sa.qeH ra6rxqeil {t.,s.}, i=I},
n kpaeBHMlr ycnoBlau[ Sl =,r, S,l = p. Ilpr rarrx oHau€Ht{Dr c,rB BH-
noJrHtercf, s'.1 = y, sx = 6r rAe y,6 - Harrepe.q, sarqSHHHe tucaa?

Iloaorru enaqali a > 3. fua crutafiHa s(t) no onpeAenext{n

cnrafiHoB so(t), S(t) cneAyer

s(t) = so(t) + r(t) + 1(t). (e)

[s (8) B yeJroBnp( aa.qaqn eJre.(yer

ri + r',j = psf(tr), ri + ri = 5-s[(t"). (9)

Conaacxo (I) pra cnnaf,Hoe r(t), I(t) nonyrraeu Bitlpaf,eHrr &nfi ,'j ,
ri n ri, If , no,U,ctaBrB I lu{x conJracHo (4) sxaqefiif, t,z,rj-., 1;,
tt
n-1

r'
1

rx
4+?.R,

= -d.-
At,

2,F 
"= -p.-:

At,
(1o)

2 R 2.Fo_r+1
.I = o. n-1 , ll = F.-at.-r ' Atn _.r

ficnoauayr norJrrreHgHe Bbrparenxs a (9), nueeu

4+2'R^ 2,t ^e-ar-,p = I.,
At, \ Atl
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2.R 2t? +4!-1.a *--E.8 = 6.,
Ato-r At^-r

yr= y-s;(tr)r 6r= 6-s;(t^) .
Onpegeameab excrertt ( II)

A = -+-.[-Rn-r'F. + R.'Fo-1 + 2'(R2+Fn-.,) + 4]
At.At1 L-l

oraqeH or Hyrr, traK rax cor.[acHo (6), (6) npr{ D :3

l-8.-r.r. + R..!o-1 + 2'(8.+!.-r) + 4l , l- b.rl=+
Ilo rpaarry lQarepa perreHre (II) cyqecrByer x e.ErHc?BeHlro

cr = l.tr + 8.6q, B = C.y1 + D,6q,

(11)

(12)

TtrE

rAe

rr"o r peraer nociaBreHHyD sgnaw.
fur ButrrcreHxfi npn .q,ocraroEro 6orb!l,g a B crry raJloc?tr

l.-r, la rollto xcno.[bsoaa?b npr6JnreHHoe peseHxe

d. = - 5.r., g. = 
oto-. 

.u.. (13)
4*n2 4+2.F.-,.

llcnoamya (5),(6), rorr{o noxasarbr rrto flpx oror AJrr oux6or(

c, = lec'l, ep = lB-ptl, e=nar(eore') ileer

^ at- ^ At
tn ti'""-. ' lt.l *2'rf 'ls.I '

"^ r.2 ,*' ^ Atp ? 2^; lv'l + i. fr''u.,,
" . t. 

*(att'atn-')'nar( 
1Y.1, l6.l) .? 2"-2 "

Paccrorprr cryqafi n = 2. B ycaoarrt sr,ntqil ng (I) c,Ie&lrer

B=L.21",
a Atr

t 4+2.?-
U E --.a at.r
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42
--.A--.i=-a.,

At, At,

6,.A

-.CE 
+ 

-At,, at,l
'3 = 6.

nAe y. = y-6.5 r 6r= 6 * 6,6t, orKyga
ati at;

At, at At At, .a=--.y.-3.5., B=-.y.*J.6.. (14)
3 5 6 Yt+-'o"

3Arq,AqA 2. flycrr cnJrafiH s(t) gamH ra6nxqefi {tr,sr}, 1= 1},
r KpaeBEIll yCJIOBntr.n Sl = Sj = cr. Iipr Karxx 3Har{eHlfi a BHnoJIHf,eI-

ca 8i = sl (nepno.qluectorfi cJl]ryafi)?
llyctu nl3. llcnorrcyr pasnoreHre (8), 3anr{Eeu ycnoBxe

sl - sI B BxAe ri+ri -": -1I = si(tn)-s;<t2 r,r,Bbrparaf, npoHsEoA -
HEe qep€ c c yremr (I0), ycnoBxt Sl = gt = 6r;

4+29. 2,R 2E 2N ,+4(--- n-l- 2- n-l ).a=SX(ro)-s;(tlr.At, Ato-, At, Atn_r

B ouy oqenor (5)

-4+2ir - 
h.-r 

-2t, - 
2F.-rd 

. o,
At, Ato_r At. Ato-i

f, .q,Ir c! noJrlruaer

s:(tl) - s[(ta)
(15)c,=

4+28." &o-r 2t . *o-t*4 |

At. At.-r At.t Atn-l
q"o x petrae? noc?aBreHHyD 3r,IFcy.

Vtortrgar raJroctb l.Fo-, Arr Aocratowto 6onbarx
norbgo8a?bct npn6JIr[IeHHLD eoo?H([eHrel

et=
s:(tr) - B;(tr)

4+*," 2t -A[-a+-
At, At.-r

Xoruo noxaga?b, rr?o .qrr oux6n e, = lectl c[paBeA.[xBo

", 
(3.Is;(tr) - s;(tr),.ffi,* .
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Ilpn erou paBeHcrBo Sl = sI BblnoJrHretcfi c rotrnocrbD

ls:-sll . + _r=.
Paccuorpnu cn]ruafi n=2. C l {eto[ (I) sanrf,er ycJroBle

- s: B BrAe

6.a - 4. 
s; 

- z.sL =- 6.a * z.sl . e. 
sl

ar; At, At, Lti At, At,

}l B cl{ny Sl=61 =c noJlJrqt{u

asr
e=-

At,

Peueara sq.qaq I-2 nparrnqecftu osHaqaDT, tlTo AJII nocrpoenxt
xy6ruecmrx cmafiHoB rof,Ho noJrbgoBarbcfi ToJrbKo KpaeBHrlt ycnoBr{f,ur

srna I. [lepecuer KpaeBbrx ycroBrfi ocyrqecrBnf,etcfi cne.q,yDqxu o6-
paaox: crporrcfi cnraftH so(t) c KpaeBuur{ ycnoBtr${n sl(tn) = o,
s;(tL)= o, Bbrrtr{crmrcn 8X(tr)rs[(t"), r no +opxynat, (I2), (14)
nan (I5),(I?) noco4mcr neo6xo.qrxue suaqeHm nepBbrx npo[3Bo.q5brx.

llycru aextop-WHrcr+rrr (x(t),y(t)) , rAe r(t),y(t) - ry6nue-
clg{e cn,IafHH, npeAcraBnrgr naparerp}rqecKrfi ry6nuecrnfi cnrafH.

3AIAqA 3. Ilycrr napauerplrqecrnfi ry6ruecrxfi cruIaftH (.r(t)ry(t))
sq,qtH ra6nxriefi (r.,tr.) npn 3HaqeH[rr( naparerpa (t.],i=ffirn xpae-
Bux ycJroBrf,rc xl rxj r yl , y; . IIpn rarurx sHarreHxm( rl , x,l , yl, y;
Arfi JmasaHHono cnnafiHa (x(t), y(t)) o.q,HospeueHHo yAoBnerBoprDrcf,
ycnoBllt

-Ul = ',91 = p, +l = 
^, 

u'*l = B,drclt, &lto &'ltr dx'lto

rAe srBrArF - HanepeA 3q,qaffiIue tnrcaa?

llpe,qcraaru nepBue npoxeBoAltle B BnAe xl=k.r yl=k,, cr, rj= ko r
y,l = k..B. Oueangno, qTo reu carHr yAoBnetBopiltcr ycnoBxf, .q,Jlfi

nepBbrx nporsBo.ulbrx *lrr- ", Hl." = p. !b ycroBlrr &rr Bropbrx

npoxsBognuxi r,rcnoJrbsyf, npeAcraBneHle Arfi rl ,x,l , yl , xj, noayrur,r

y'i - o.xi = lt.xi, yI - P.xl = p.ko2.
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Ilycru nl 3. Pagaoneane (8) AJrr crurafiHoB x(t), y(t) sanrrreu
B BTAE

r(t) = xo(t) + rr(t) + Ut),
y(t) = ro(r) + rr(t) + rr(t).

Coraacno (I0) noayuaeu AJrfi cnnafiHoB rx(t),Ut)rrJ
B:?ar:Hxn .qna r[(t.), r[(tr), r[(t") ,{(to ), r}(tr)r 1;(tl),
r](t" ) :

t),
";(

4+2D..r|(tr) = -o,,.t',
2Rr|(t.) = kr.o]'

2pll(tr) = -kf ;+,
2f -+4rJ(t)=k. n-l

4naat
n-I

t
n

1v(t)

(L)

(n)

(a)

(1 e)

r|(t,)=e.rl(tr), t;(tr)=0.{ttr], } (20)r!(t") = a.rl(to), 1;(t") = 9.{(t"). J
llog,craara BupareHxfi (I9), (20) n (I8) r nepeppyuupoBaB rure-

HH, nOJIJ S{ra

l.tl + (e-a a.ko = r[(tr) - c.r[(tr),

n(p-c).E.k.r + lr. 12 = yl(to) - B.r[(t"),
At

a -'l

}{ OroHqateIbHo AJla F = c:

rl =!.6, xz =1.8,
^Frfln,e Q = {(tr) - c.r!(tr), x=y[(t,)- p.r!(t.)r a,4Jrn F I a:

r =9-A*a -o B B 1'

(lh)' tf+(-2l.c.r).tl+(neo)'rr+(sa-Bat) = o,
rAe

A=trr B=( p-o).4, g=y!(tr)-a.x[(tr),

?0



2R
Fp, D=( p-c). Jll ,

Atn-1

Tarru o6pasou, petrerue sagaqt{ cBo,q,l,tTcfi x peueH[D alne6patue-
cxono JpaBHeHxr r{erBeprofi crerreHr. Iiparrnuecrl se,qaqa peuaercfi
creA)Dqtrx o6pasou: nq 3q,qaHHofi ra6anqe (=.,tr.) npr sxaqenxm( na-
pauerpa it.) .uaa KpaeBtrx ycnoBxfi x;(tr) = xl(to) = o, y;(tl)=
= y|(t") = o crpor,rrcf, cnJrarH (ro(t), ro(t)) Bu.ncamrcn x[(tr),
y[(tl), r[(to), y;(to), u roooFru{eHrbr JpaBHeHxfl '{erBeprofi crene-
nr (23) r rs peueH[f (23) o6pas;mrcn BosMof,iHhre napu (k,ko)

.fun cayuaa a = 2, noAcraBJrnfi a (I8) sHaqeHrrr A.lta xi,x!, rl ,
yl, non]rqeHnue conJlacHo (I), nueeu:

,\.ki . ff.*. = 
"t. 

(Ar, - c.ax,),

( p_a)

ff.*.. r,.kl =*,*' - B.ur).

P=yi(t" )-g.r[(t" ) .

0n*ygA noJlyqaeu (22) llra cnl {ar p = g., r.q,€

r (23) AJII cnJruan B / er rge

A=lr,
P-aB=-r
At,

/ Lv-
G = 6.\AtT- " "=.(+-''3),),

arl
At

p-c

At.,

av- 6x.
C = 6. -*- 6-cr.j-,at; At;

av. a.I = 6.-i- - 6.9.+ .
at; At;

h$'

3MAI{A 4. fiycru napaxerpt{qecru{n ry6rqecrc{fi cnnafiH (r(t),
y(t)) sa.q8n ra6mqen {*., x.} rpr 3HarreHnm( naparerpa (t.}, 1 =

=iE, n rpaeBbrx ycaoanoc xi ,rj, yl , yl. IIpr ramx snauerurmc xl ,
x;, l,yj AJu cruIafiHa (r(t),y(t)) og,noapeueHHo yAosrerBoptrr-

"" *1", = "' *1",=u' ilh = ^' ;fr) = e n're d'F'r'F - Ha-

nePe.q, sa,q,aHHHe rrxcra, R(t) - pq${yc rpr,tBx3Hbt.

?I



Paccuorpnu cayuafi a 2 3. flpegctaann nepBbre flpot{sBo.q}Gle B Btr-

Ae rl = kt, x,l = k , Xl = k..c, y,l =ko. F' qto o6ecneulBaer BHnoJI-

Helfie ycJroBHfi 3a,q,atl}r AJrr nepBhrx npollsBoAHbD(. lls ycaoanr ,qrfi rpl{ -
BTSH :

ri - e.xl o l.'(1 * n")'/t.t"1 ,

Y: - P'x: = P"(1 + B')'/2'k2 '

rAe A. = r.efe(x1-cr.xi) r pr = p.Big(y:-p.xi). 0ffiyggr ]nflrHBafi
(I9), (20)ranaJrort{trHo sq}qnaqe 3 noayraex

r,.'ki.(1 * e,")t/'+ (g-*) 
fr-. = y;(tl) - 6r.r[(tr),

(24)

(25)

(.J,6)

(2?)

(2S)

l,l ottoHqaTelbHo AJI' C!:

G

rAe

A AJTfi

rAe

Pr

p=

1.
I.

k k2
!

- l.E,

G = t;z|;6'[r[(t,) - c'ri(tr)],

E = G;fiTF' [vi(t") - P'x[(t") ],

Fle:
t" =*- i'*i'

(eh).rf - (2.e.c.r).rl + (nao).k, + (8.c2-Bh) = o,

A = lr .(L+tl)'/z, r = (p$.&-,
At.,

?2

6 = y!(tr)-a.r[(tr),



2Ro-'t

-,
At.- r

E= p..(L*8")t/2, u= (Fd- p = y[(t.)-B.x[(t.).

Tanru o6pasox, Kar( , s 3e,\av€ 3, penenne cBo.uJ{Tcf, x peueHltD

sJlre6parqecKono JpaBHeHflR qerBeprofi crerreHr. Ilparrnuecrcr se,laqa
peuaercfi cneAlmlg,tu o6pa,aoil: no sqgaHnofi ra6ffrqe (*. ,y, ] npn aHa-
t{eHxr( napaMerpa {t,} Arfl FpaHxqHbrx ycnoBt.lr xl(trl= i;tt.) = o,
y3(tl) = y;(t^) = o ciponrcn cn afiH (x(t), y(t)) fuwrca11Drcn
r[(tr) ,yX(tr) ,r[(to) ,yl(t") n Koo+-{uqreHrbr JpaBHenlrfi qerBep -
Tofi cteneHr (28), npnueu pacclrarpxBaDrca qerHpe cnJrqas A1=1, pr =

= pi ls.= -A, pr= Fi Ar= l, Fr= -pi Ir = -1, pr = -p. l{s pene -
Hxfi ypaBHeHxn (2?), (28) o6pasynrca BosuorHrre napu (k,,,ko) .

Paccuotpnn cn1rqafi, ror.qa KacarenbHuf Berrop r rpa+xr(y napa -
xeTp[qecKoPo ry6ruecroro crulefiHa B ToqKe, SrflaBaeMofi sHaqeHr€t tt,
o6pa3yer c a6cq{ccofi B 3a,qaHHoR AeKaproBofi cl{ctere KooP.$,rHar yFon
900 rar -90o. IlpqgcraBnu nepBue npotr:]Bo.qflHe B rpaHlqHp( ror{rar B

Bx.qe =l = 0, yl = k.,, r,l = ko, xj = ko.g.
[s ycloanft g1rr KprBnsH c ) rerou au6paxxroc xl,fl, x,l ,f,l ro-

rl]rueer (27), (28), r.qe

2?^
A = -[, B =i r

At,
c = x:(tr),E=p..11*pe1 l,/e,'

2D,n-1
Ato-r

r=vl(to)-p.x[(t.), (2 e)

l,s = t.61*(-='i), p. = p.sltp(ri-O.ri).

.[;ta clyvar "aeprnxarraofir KacarerbHof K npa{rry napauerp[qe-
crono ry6ruecrono cruIafiHa B Toql(e t., npeAcraBJrf,r nepBue npolrg -
Bo.qHHe I rpaHrtr{Htx TOqKax B Bl{Ae xl=k,,r Xl=kr.6g, =,1 = O, Xj = krt
non)ruaeu anaJrorrtrHo npe.qHlyqexy (2?), (28), nae

1=1..(1+e")'/2, B=21"
At,

E = prr
2R

- n-lI)=--
At.- I

La = lo6ig1(Vi-c.r',i)r Fr = p.stSB(-xI).

, C = r[(tr)-a.ri(t.,),

, F = xl(tn), (30)

o,



.!4a cayuat "aeprurarorrDt" racarerbHbDc B AByx KoHqeBbIx roqrax
CIIJIaFHa, noJlarat *l = O, yl = k., r,l=0, y; = kr, noJllrqaex ns yCnO-

Bnfi M, r(pnBnsH

*; =l,xlt,)l-, ko.=r5f)t (31)

Cayuafi n =2 paccuarplBaercnrrar r B sqgaqe 3. Ecan rl = krr
xl = kr'cr, r! = kr, lL=k.'P, ro npr p=ar ttclloJlb3yerct (25)' r.qe

6o=4(ayr-a.&<r), H-
(1+cr2)1/".Lt1 (1+ F'z) '1 ' ' at1

( avr- F.ax., )

tr = 2r'ais!(yi-c.ri)1 p. = F.alsn(r!-F.xi),

rryil pla renoJrbsyetct (2?),(28), rge

I = lr. (Lre,r)t/", B = - 2 .(eB),
At,,

a = 4.(Avr-cr.axr)

B = -p..(1+ g")r/", , = --31.(ep), p ={.(arr-F.axr)

l. = l.alta(ri-cr.rl),

Ecal rl =0, Yl = kr,
(2?),(28), rge

p. = F.slp(ri-O.r!).

rl=k., x! = kr;P, To peueHreM rBJltercff

(32)

A=lr, B=-L, g=-{.Ar.,
At. At;

E = p.. (L+gz)la, 9 = - 2, 1 = {.16yi-p.arr),

r'. = l.6tEB1-r!), *. = p.a1g(d-a.r!).

1,"

(34)

Ecan r;=k,r ll=k.'e, tl = O, yl = kar ?o pe[egxer tBJItel-
ca (2?),(28), r.qe

.t, = 6.(1+a")'/", B = +, c = -9l6grr-c.arr),'lAt, At; 
I

E=p., D=2, r=6.e1 , [ (gs)
Atn at; 

!
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!

J,\r = l.slta(fi - c,xi),

Ecar r; = O, xl=kr, xl =o,

pr = p.siga(-r'j).

v t
2 = ka, To

,-e - 6 le.l^r-l[' ,-. - 6larn I^t-f,,t (36)

hc.I Pnc.2

0tuetuu, tITo ABa ypaB-
HeHfif, cucreuu (24) sa.qaDT

npn .r y'P napa6oau B cr{cre-
ue roop.qt,tHar kre krrflpr-
qeu nepBoe ypaBHeHxe 3a.qg-
er napa6oay c ocbn ek., a
Bropoe-napa6oay c ocbn
*,. Ouean4no, cpel;r nap
(l,p), (-r, $, (-1, -p),
(r, -d Bcer.qa c]rulecrByer
napa, o6ecneurBaDqaf, nepe-

Prc.3 ceqeHue .qAHHbrx napa6oa
(cueua sHara l. lrJln p - ilsr

xeHeHHe opxenTaqxn napa6olH). Taruu o6pasou, pe[eHxe crcreun (24)
Dcen.qp cJrolecrByer. Bygeu nasuaarb pe[eHfie crcrerru (24) gonycuuuu,
ecnll .q,Jlfi coorBe,rcrB]rDnptr k, r ko BHrroJlHmrcfi paBeHcrBa elgn k, =

= BltD axtr slg. kn = si6n Axo-r.(B caytrae rlcp?rraluxofit raca-
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Puc.4

TeJrbHofi K npaHxqHofi rorl-
Ke, Hanpnuep cJIeBa, no-
Jlaraetcf,, r{To ei€3 k, =

= sig:r AJ,l r si8n k, =

= sigrr ax.-r.).Utn npar -
Tl,tqecftrx 38,tlAq nHTepec

npeAeTaBnf,toT,DonbKo .q,o-

nycTt{Mbre pe[reHrfirtat raK

ApynHe saBeAoMo npoTr,rBo-

peqaT HanpaBJIeH[f,M Kaca-
TeJrbHbrx BeKTopoB B npa-
HlqHhIX TOrIft&(, yKaSaHHmr

B xcxo.qflof ta6arqe ( r.,
rr) (crutaerca, vto ta6-
anqa (x.,X.) IoctaroqHo
noanaa) .

3qngqa 4, tan{x o6-
p&3oM, MOf,eT I{UeTb e.q,lH-

cTBeHHOe AOnyCTt{MOe Pelne-
Hr{erH{urprilep npt{ d=P,
I{JIU HeCKOJIbKO AOnyCT!{XHX
peEeHnfi. He [cK,rDqae?cf,
crlrqafi orcJrrcrBxs Aony-
ctnrono peEeHxr.

Pnc.5 Ha pnc.IJ nao6pa-
f,eHH cexefictBa xpnBu[ (22 rprnue a rar4or), npeAc?aBJrmry{e rpa4fl-
RX napaxeTpilqecKrrx ryoruecrctx cruIafiHoB, [ocTpoeHHHe AJrr KpaeBDIx

yCIOBI{F c= I =O, pa,qlycbt xprBrl3HH Ha ffpaBorr I JIeBoI roHrlax cOBna-

.qaor: 0,00i; I,5I; I0I; I5I; ... I0OI.Ha pnc.I npegcraueHu cnnafi-
HH,nocrpoenHLre no rpeu roqrax (r.) = (0130,0), (v.) = (30r0r-30),
na prc.2 - ao lpeu roqrail (rr) = (.30,0,30), (r.) = {30,0,-30 } ,
na prc.3 - no nf,rr roqr(an ("r) = t0r60r90,6or0), (yr) = (3015,0,
-5,.30). tla prc.4 nao6paxeru nepBue II rprarx xs cer.eficrBar rlpn -
BeAeHHOTO na ptc.3. Ha pnc.S [peAcrBBJreHH cnrafiHH, nocrpoeHHEre no

tpex roqrax (*^) = (0,90,0), (yr) = ( 30,0,J0),q,,rr rpaeBDrx yc -
roBrfi e = -I5o, P = I5o n paAryca rptrBrsHH I00I aa o6onx KoHrlax.
B stox cJryqae eaflE9a 4 nueer 5 peuemrn.

Iloayreruue pesynbtarH, otreBn,qflo, npldreHxrbr r B cJl3rqae Kycoq-
Ho-rnaAr[x naparerpxt{ecrorx ry6nuecrxx cruIafiHoB .qJIr sc,JlFrlt{i ycno -
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BnF B ?oqko( Hapylelun rra4rocrx (cnpaaa I caeaa). fuianonrqxo sa-
Aaqar.3-4 (cnaafirur B rrJrocrocm) rorxo paccrorperb x cturaftHhr B npo-
c?paHcrBe.
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