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Knpuw

Apum yKkoa bepunrad gaBpun YeKnu 30Hanu Ba AaBpuid BynMaraH Yeknu 3oHanm
noteHuuannm Lrypm — Jlnysunn onepatopu ydyH Teckapu macananap H.U.Axvesep [1],
XXoxwTtaar, B.lonbgbepr [2], B.M.JlesutaH, AB.CaBuH [3] nap TOMOHMZAH SXLUM
ypraHunrad. byTyH ykoa 6epunraH gaBpuil €K Yeknu 3oHanu noteHuuanmu Lrypm —
IlnyBunn onepaTopw y4yH aca Teckapu macananap B.A.Mapuyenko, 1.B.Octposckun [4],
A.P./tc, B.b.MaTsees [5], E.Tpybosuy, [6], B.A.LlybposuH [7], C.MN.Hosukos [8] Ba oLl ka
OnMMnap TOMOHWAAH eTapnnya TYNUK TagKuK KUIUHIaH.

Apvm yKOa Teckapu MacanaHu eumLLga YerapaBui LLapTHY cnekTpan bepunraHnap

opKanu Tomuw xam Tanab KunuHagu. YyHku yerapasui waptaarn Ctgo [yoposuH —

Tpybosuy andchepeHUman TeHrnamanap cucteMacuia xam KatHawaau.

b.M.JleButaH [9] TOMOHMAAH YeKcu3 30HamM noTeHumannu LWrypm — Jinysunn
onepaTopnapuHMHT anpum CUHAIapK ypraHunraH.

Maskyp marucTpivk aucceprauuscupa spum ykaa bepunraH vekcus 30Hanu
noteHuuannu LLirypm — Jinysunn yerapasuit Macanacy y4yH Yerapasui WapTHY CNekTpan
BepunraHnap opkamu udogananguraH opmyna xamga [ybposuH - Tpybosuy
ondepeHLpan TeHmamanap cuctemacyt Kentupub YnkapunraH. by nwpga kapanagurat
YeKCW3 30HaNM NoTeHumManra Moc KeslyB4uM nakyHanap hakaT YeKCUsnukaa Kyloknaluaawm,
SbHU NakyHanap COHW Yekcu3ta BynuMb MXTWEPWI YerapanaHraH uHTepeanga dakat

YeknuTa nakyHa 6ynagm.



1-§. CnekTpAarn nakyHanap COHM YeKcusTta bynraH xonaa

Teckapu macana

1. Yeknwn 3oHanm LWrypm-JInyBunn onepatopu yuyH onnHraH ywoéy

G (1) = z B+ -25(1) (1.1)
a5 0 =3 E+u-250. (12

nanap dgopmynanapu, vekcus 3oHamm Ltypm — JinyBunnm onepatopu y4yH Teckapw

MacananapHu ypraHuLl UMKOHWUHK Gepaau.

Ywby
O=A, <A, <py<..<A <y <.. (1.3)
COHMap KeTMa — KETAUIM yMyH Kyngaru waptnap 6axapuncuH:
kZ:(ﬂk_/ik):a1<°O’ (1.4)
=1
kZ:/Uk Ay —A) =8, <. (1.5)
=1

Ywby (-0,0), (4, z4), k=100 nHTepBannapHu nakyHanap ae6 artainmua.
& € (Ao th), k=100
UXTUEpPUN cCoHnap Ba o, =+1, K =1,00 UXTMEpuit nwopanap GyncuH.
N opkanu WXTMEpPWUA HaTypan COHHWM Oenrunammu3, q,(x) opkanu aca,
(A £4)ser (A, £4) NaKyHamap Ba 7, = & ,0, ]kzl,_N cnekTpan napameTpnap

byitnya oup kunmatnu Tysunagurad N - 3oHanu noTeHUUanHu Genrunanmma.

Nemma 1.1. Arap (1.4), (1.5) waptnap baxapunca, y xonga ywoy

oy (x)|<a,, xeR (1.1')
lar, (¥) < 28, + 4a, +2a,, xeR' (1.2')
qn(x)<2a°+4a,, xeR (1.3

baxonawunap ypuHnu 6ynaau.



UcboT: AsBano(1.1')Ba (1.3') TeHrcusnuknapHu nchboT Kunamma. ByHuHr yuyH (1.1),

(1.2) wsnap copmynanapugad (b.M.Jlesutan [9]) conpananamus. & (t) €[4, 24 ]

BynraHm yuyH

CNCTEERORPARS SRR G R

kZN_;é’k (t) - 4) +Z(ﬂk &) =2 (« /1k)<§£(,uk_/1k):a1’

N
k=1

6ynaau. Xyoom wyHoan

N
ar (0] < 2ja5 )] + 23 (u = A) <
=1

N
<28’ +4> (4, — 4 )<2a,° +4a,.
k=1

(1.6)

(1.7)

OHamn aca, (1.17) Ba (1.3°) maH (1.2°) HM kenTMpnb uymkapamu3.ABBano Kyiuaaru

GaxonallHu kenTupud Ynkapamma:

v ()] = jq (t)dt+ 0, (0)| < (2a," +4a,)|x|+[af, (0))

1-xon. X >0 6yncuH. Y xonaa ywoy

(e_t(%(t)Jqu(t)))'—— S (g (O +ay (©) +e (o O +ay () =
RCHORCN)

alHNsATHU [X;00) opanukaa uHTerpannacak, (1.4°) ra acocaH

(qN(X)+qN(X))—Ie (g (1) -y ()dt

Kenmb Ymnkagm, YyHKu
e (g, (1) + 0, (1)) <

(1.57) ra GuHoaH ywoy

gy (X) =—qy (x) —¢€” je (ay (0 — gy ()dt

auHuAT YpuHnu 6ynagu. byHra kypa

v(0)+a)—>0, (t— ).

(14)

(16)



gy (¥ <a, +e*- [e"-(2a,° +4a, +a,)dt=2a, +4a, + 2a, .
Nlemma 1.1 ucoortnauam.

Apuen Teopemacura Kypa & (¥) 31 (YHKUMsAnap Tynnamu xap bup YyerapanaHra
KecMaga npegkomnakT Tynnam 6ynagu. [emak, 6y TynnamgaH WwyHaai Ay, (x) Kucmum

KeTMa — KeTTMK aXpaTuiL MyMKIHKI, GyHaa
%
Oy, (X)_)Q(X), (k > ), xe[a,b] (1.8)

ypuHnv 6ynaau. [a, b] kecma uxtnépuit.

Nemma 1.1 ra acocaH xap 6up MMMUTHI dyHKUMS J(X) YuyH

a(x)| < &
TEHTCU3IIK YPUHITU.
Kynngaru
—Y+0y (XY =2y, (-o<Xx<xo), k=12,.. (1.9)
—Y"+A(X)y = Ay, (o< Xx<®), (1.10)

TeHrnamanapHhu kypub unkamms. by epaaru q(X) dyHkums (1.8) faH onmHAN.
(1.9) Ba (1.10) TeHrnamanapra mMoc kenys4u Benn — Tutumapw yHKUMSNapUHK
Moc pasuwaa m, (z), m; (z) Ba m*(z), m (z) opkanu 6enrnnanmus.
lNlemma 1.2. z HWHT tOKOPY (MACTKM) SPUM TeKUCNMKAA ETaauraH Kniamatnapy yuyH
lim m(2)=m*(2), limm;(2)=m"(2).

WUc60T. BrprHUM TEHMKHM MCOOTNANMIM3 (MKKMHYMCK LWYHTa YXLWaLll Tapaga ucbot

KunuHagm). (1.9) TeHrnamaHuHr ywoy

6,(0,1) =1 0, (0,2)=0
6,(0,4)=0’ o, (0,1)=1

bownaHhny WwapTnapHW KaHoaTnaHTMpyBuM euumnapuHn 6, (x,4), ¢, (X,4) opkanu

Benrunainmma.ywoy

v (%,2) =6, (X,2) + M, (D)o, (X,2)



(BOYHKUMsS opkamm (1.9) TeHrnmamanapHWHr +oco ra MOC Kenysun Bein eummnapuHu
benrnnanmms.

Z HUHT xap bup TalMHNaHraH Kuimatnaa
- —>
0.(x,z) 0(xz), y(X2z) u(xz), (k—>x),xelab]
— —>

ypunnu. By epaa [a, b] nxtnépuii kecma.

Bein— TutumapLu yHKUMSCUHIUHT Ba Benn eYMMUHIHT acumnToTukanapuaaH ([9],

2-606) 0 < e < argz < p — e coxapfa ywby
“ 2
m ()| Ba [l (x2) dx
0

(yHKUMAnap K ra HucbaTaH Tekuc YerapanaHraHnmrit kenub Yikaau. LLyHUHE yayH z HUHT

TallMHnaHraH kmatuaa bonblaHo-BeiepLuTtpacc Teopemacura acocad {N, } Kucmui
KeTMa — KEeTNMK Tonumuo,
m, (z) >m"(z) (M—>x)

Ba

0

J

0

v (X, z)‘zdx <o

bynaam, SbHU

p(%2)=0(x,2)+m" (2)p(X, 2)
GyHKUMa (1.10) TeHrnamaHuHr +oco ra Moc Kenysuu Bein eunmmu Gynagu.q(Xx)
yerapanaHraHnmrin yayH (X, z) Bein eunmu sroHa 6ynaau, sbHu Benn — Tutumaplu
(yHkumscu m*(z) srona 6ynagw, bowkava kunub autraHga {m, (z)} ketma -
KETNNKHUHT NUMWUTUK HYKTanapy yctMa — YCT Tylaaw, ynap dakat m*(z) gaH ubopar

6ynaan. flemak, N, KACMUMI1 KETMA — KETIIMKHUHT TAHNAHWLLW WapT SMac 3kaH. Jlemma

1.2 ncbotnangn.
OHam (1.4) Ba (1.5) wapTnapra KylmMmya pasuLua Kyauaaru
21

Z—<OO, (1.11)
k=1



wapT xam baxapunaan aebd xucobnanmma.
Muconnap. (1.3), (1.4), (1.5), (1.11) waptnapHu KaHoaTnaHTMpaaura

A, [, KETMa-KeTnuKnapra muconnap Kentmpamma:

/1n=n2+i4
1 ”2, n=12,
/un:n2+_4
n
/1n:n2+i4
2. < N , a>0,0<e<l n=1.2,..
, a+¢
fo =N
A, =n’+ 412
3. 4 I € 0<e<l n=12,.
fy ="+
n +¢
A, =Nn°+ 412
4 N 1+ & as0 n=12,..
Hy=N" +—
n +a

1-muconHu kypud umkamus, suHu (1.3), (1.4), (1.5), (1.11) wapTtnapHu HaxapunuLmnHu
Kypcatamms;
1) A, <u, <A

n+l?

n2+i4<n2+£4<(n+1)2+—4,
n n (n+1)

n2+£4<n2+2n+1+ -,
n (n+1)

yn:n2+£2sn2+2sn2+2nsn2+2n+1+%:2
n (n+1)

n+l

o0

) 3 (= Ay =3 <0

n=1

0 0 2
3 -2,)=>(n*+=)-
) ;:un(:un n) ;( nz) n —it n ~in i



1

2

0 0 1 0
DI IR ¥
n=l o2 1 n=1 N
n n +7
n4

[emak, tokopuaary LapTnapHUHI xammacuy 6axapunap akaH.
(1.11) wapTaaH ywoy

ﬁ()k_z ﬁ]lk—Z-J\/{(—Z

k=1 Jlk k=1 .]lk ]lk

YeKCK3 KynanTManap SKMHNALLYBYM 3KaHIUTM kennb Ymkaan. XakukaTaH xam

0 é: _ﬂ'k _ Z) Inﬁ(hgk;kﬁ) iln(lﬁz'(;kﬁ)

Q%:E(“ k a8 = ¢l ,
i|n(1+%) ~i%~0i%, <M

Ba OXMPIY KAaTOp SIKMHNALLYBYM GYriraHu yuyH ywoby

.
12

YeKCK3 KynamTMa xam siKuHnaLlysum Gynagw.

Kyangary GenrunalunapHu Kuputnb onamus:

R gt _ —Z -
Q(Z)—E—ﬂk, f(z)= ZH i /1k

Ueknu 30Hanm noTeHumMannap Hasapuscuaa Kyiaary Kynxaanap KuputunraH agu
([9], 8-606, 1-§):
Ry (@) =2(z =)z = 14)-- (2= 24 )(Z = 11y),
P (@) =(2-8)(2—-&)-(2=&y),

N ) R .
Q@) =P, (2): ;Pﬁ’(g) (z@g_),aj =1,

SN(Z):PN(ZF))-'_(ZQ)’i(Z) (Z T(()N))(Z z_1(N)) (Z 2.(N))

iV e (0,01, 7™ e[A, ] k=12,.,N
Kynngaru



Py (2)Sy(2)-Qu(2) =Ry (2)

N
aHVATHUHT UKKana TOMOHMHM Xxam [ A ra byncak,
k=1

gn (2hy (2) kg (2) = fy (2) (1.12)
kenmb unkagu. by epga

NA —Z7 u —1
f (2)=1z2 k LK
N (2) Eﬂk )

gN(z)ﬂj%,

k

N TlfN) A

hy(2) = ( —TéN))HT,

N = fN j
@002, (—55)-)'

(1.11) wapTaaH KOMMEKC TEKUCINKAATN UXTUEPUIA KOMNAKT Tynnamzaa

—> —>
9v(2) 9(2), fy(@) (@), (N>w)
—> —>
YPUHNN BYNULWK Kenuob Ymkaau.
{hy (2)} dyHKumanap Tynnamu xap Gup KOMMakT Tynnamaa YerapanaHraHIurmHu

o N o
KypcaTul Makcaauaia assaro, {qé "} COHNapHUHI YerapanaHraHmMIMHy Kypcatamms .

A" con

(1.13)

{— y'+an(X)y = a1y, (o< x<0)
y'(0)=0

eKku

{— y'+ay(X)y = a2y, (0 < x < ) 114

y'(0)=0
MacanaHuHr Xoc Kuimat Gynuwm 6usra mavnym ([9], 8-606). (y(X) Tekuc
yerapanaHrannuri yayH (1.13) Ba (1.14) macananapHuHr cnekTpriapu KyumpgaH Tekuc
yerapanatran. flemak, {@"'}, (z0") e (~0;0]) connap yerapasnaHraH akaH.

9



Ywby

M _g]
b (@) <2+ T -
SIY
(N)
SHZH‘TéN)Hlﬁ[ MHF
k=1 ﬂ'k

<[+ ] (1+—”k & +‘Z‘]
= k

6axonawnapgaH Ba (1.11) waptaan {hy(2)} dyHKUNMSNapHUHT Xap Gup komnakT

TyrlﬂaM,D,a TEKNC YeraparnaHraHinria Kenub unkKaow.

{fy (D)}, {9y (2)},{hy(2)} DyHKUMSNAPHWMHT YerapanaHraHMrMaaH Ba (1.12)

anHnstoad  {ky(2)}  dyHkumanapHuHr  Xxap OuMp KOMMakT Tynnampga  TeKuc
yerapanaHraHnuri kenué ynkaau.

LLiyHuHr yuyH wyHpai {N, } kuemui keMa — keTnuk Tonunagmku, GyHaa
Ilim hy, (2) = h(2), I!im ky, (2) = k(2)

bynagu. (1.12) anHnstga nuMuTra yrcak,

g(2)h(z) - k?(z) = f(2) (1.15)
anHuaT kenub wmkaon. (1.15) na Z = o, pecak,
k(&) =o-f(&), o==%1 (1.16)

xocun bynaau.
Ueknun 3oHanu noteHuuannapHu Benn - TutumapL yHKUMANapy Y4yH ONMHraH

TacBupra Kypa

ke @ T @

= 0 @

@ 1@

gy (2) 9y (D)

m, (2) =

6ynaau. by TeHrnuknapaa nemma 1.1 ra acocnanub, numuTra yrcak,

10



0 K@ 1@

g(z)  9(2)
m(2) = X i1 (1.47)
g(z)  9(2)

Kkenmb unkagu. Ywey

£(2) =lim |- Im{ ! }dx

y=0 71§ m* (X +iy) —m (X +1iy)

p(2)=lim® fim{ L. M OCE D) Em () L,
y—)Oﬂ-O 2 m+(x+iy)—m_(X+iy) ’

((ﬂ):limlﬂj— Im{ m* (X +iy)-m~ (X +iy) }dx
o

y—0 m* (X +iy) —m (X +1iy)
topmynanapra (1.17) napHu Kyncak, (1.10) nMWTUK MacanaHuHr cnekTpan martpuua —

(PYHKLMSACK Y4YH Kynmaaru

1 9(4)
. , AeE
di_(j)zjzz “Jf T
0 AeE
(1 k(1)
. , AeE
%ﬂzz st C
0, AekE
1 h(1)
. . leE
_dé;f): 2r +yt)
10, A¢E
dé(A) .
cdopmynanapHu onamu3.by epgarn + uwopanap TR >0 wapT épaamuga
aHVKnaHaau.
Teopema 1.1.1 (1.1), (1.2), (1.11) wapTnap 6axapuncuH. Y xonaa

limhy (2) =h(2), limky(2)=k(2). (1.18)
UcborT. Kynngaru
-y'+g(x)y =2y, 0<x<owo (1.19)

11



y(0)=0 (1.20)

MacanaHuHr o, (A) cnektpan PyHKUMACK yuyH yiioby
A

P () =lim= [ Im{m" (u+iv)}du

V—0

(opmyna ypuHnu ([10], 2-606, 5-§). (1.21) popmynara (1.17) Hn Kyircak Ba

zeé=(o,mug<uk,zm)

neb oncak,
do.(1) _1 yT(D) (122)
di 7 g(4)

kenmb umkagu. (1.19)+(1.20) yerapaBuit Macana AWUCKPET CrekTpra xam ara 6ynuwm

MymKuH. OuckpeT cnektp g(Z) yHkums ungusnapupaH aipumnapu 6unat yctma — yet
TyWaau, SlbHU y 6{ ?ll coHnap opacvga 6ynagu. Ywey

p+(§k+0>—p+(«sk—0)=rgsra+(z)}(w‘”§k,z;f‘”§k) (123)

TEHrMK  YpuHnu  6ynagu. (1.22) Ba (1.23) dopmynanapra Kypa, nMMUTUK

noTeHUMannapHuHr 6apyacu yayH p, (A1) cnektpan dyHkuus butra 6ynagn. p, (1)
OpKanu noTeHuman SroHa aHUKNaHraHIurM ydyH NUMUTUK noTeHumannap oup — bupu
6unaH yctMa — ycT Tywaan. flemak, X > O 6ynraHga 0y (X) aHuK GuTTa noTeHuuanra
uHTMRaoW. Xyoou wy Tapsga X < 0 6ynraH xonga xam wy dukp Tyhpunur
KypcaTunagu. byHaaH Tawkapy IMMUTUK NOTEHUMan YerapanaHrad 6ynagu. lemak, yHra
(hakat 6uTTa cnektpan Mmatpuua — ¢yHKkuMs  Moc kenagu. byHgaw aca (1.18)

NIMMUTNAPHUHT MaBxya 6ynuwn kennb umkaan. Teopema 1.1.1 ucbotnangu.

(1.1) Ba (1.2) hopmynanapga N — oo ga numuTtra yrcak,

a(t) =z R+ —25(1) (1.24)

@' -5 0 =3 B+ -2 (125

12



unap dopmynanapu kenu6 umkagu. By eppa o, (t), K =1,00 nap g(x +1)

NOTEHLUManra Moc KemnyB4u CriekTpan napameTprapamp.

13



2-§. [ly6posuH — TpyboBuy auddepeHumnan TeHrnamanap cucteMacmHu

KenTMpuo6 YmkKapumw

AsBarno 613 ywoy

—y'4+g(x+t)y =ay, (-o<x<0), teR (2.1)
y(0)=0 (2.1)
MacanaHuHr Bein — TutumapLu yHkumscuHn xucobnainmna. By epga q(x) 1-§ pa Tysnb

ONUHTraH Yekcu3 3oHanu noTeHuman. q(X) yerapanaHraHnmrin yuyH ywoy
—y'+q(X)y =2y, w0o<x<0 (2.2)
y(0)=0 (2.2")
MacanaHuHr Beiin — Tutumaplu doyHKUnsicr sroHa 6ynaan. 8(x,A) Ba y(X, 1) opkanm

(2.2) TEHrNAMaHWHT

{M(O,JZ) =1 {u(O,Jz) =0 23

u'(0,7)=0 |y'(0,7) =1
bownanhuy WwapTnapH1 KAHOATNAHTUPYBYM eYnMIapuHn, u(x, 1) Ba v(x, 1) opkanum aca

(2.1) TEHrNAMaHWHT

{U(O,/l)=1 {V(O,/l) =0
(24)

u'(0,2) =0 v'(0,4) =1
bolnaHfhuy WapTnapHu KaHoaTNaHTUPYBYM evynMnapuHmn benrnnanmms,

u(x+1t, 1) Ba @(X+1,1) dyHkumsnap (2.1) TeHrmamaHuHr ewumnapy Gymmwi

pasLaH. flemak, ynap U(X, A) Ba V(X, 4) opkanu uusnkmm ndoganaHaau:

O(x+t,4) = Au(x, 1) + Av(x, 1), (2.5)
Pp(X+1,1) =Bu(x,4) + B,v(x, 1). (2.6)
(2.5) Ba (2.6) Tenrnuknapaa X = O pecak,
A =0(t, 1), (2.7)
B, = o(t, 1) (2.8)

kenm0 ynkaou. (2.5) Ba (2.6) TeHrnuknapaaH X Gyinya xocuna onb X = 0 pecak,

14



A =0'(t, 1), (2.9)

B, =¢'(t,1) (2.10)
kemmb unkagu. (2.7) — (2.10) ndroganaphm (2.5) Ba (2.6) TeHrnamanapra Kynmo, ywoy
O(x+t,4) =u(x,1)0(t, 1) +v(x,1)0'(t, 1) (2.11)

p(X+1, 1) =u(x, 1) p(t, 1) +v(x,t) ¢'(t, 1) (2.12)
anHusTnapra ara 6ynamus.bynapaaH aca
v (X+t,A)=0x+t,)+m" (Dep(x+t, 1) =
=u(x, 1) pa, 1) +m* (W)o(t, 2) +
+v(x,A) x P t.2)+ m" (2)g'(t,2) eL,(0;%) (2.13)
kennb ynkaou. Benn — TutumapLu yHKLMACK SroHa GynraHnmra yuyH

6'(t,A)+m"(1)e(t, 1)

m*(4,t) = _
B0 +m (et ) e
chopmyna ypuHnu 6ynaam.
OnauHry naparpadgga m* (A1) yyyH onnHra ywoy
oy k@) VTR
m* (1) = +1 2.15
o o) 1)
(hopmynaHu (2.14) ra kyicak, Kyumaaru
0 (t, ) +k(A)e'(t, ) +iy T (L)' (t, 4
m+(M)Zg() (t,2) +k(A)g'(t, 4) +1/ T (A)p'(t, 1) 2.16)

g(M)6(t, 1) +k(Dp(t, ) +iy T (De(t, 2)
thopmyna xocun Gynagn.by TeHrnukga MaxpaxHuW uppauuoHaniukgaH KyTkapcak Ba
ONAVHIM naparpadga onuHraH ywoy

g(Mh(2) —k*(4) = f(4) (2.17)
aVHUATHM Xncobra oncak,

m* (1) = k(4,1) +i\/f(/l)
g(4,t) g4t

(2.18)

kennb unkaou. by epoa
g(A4,t) = g(1)@*(t, 1) + 2k(1)O(t, )p(t, 1) + h(D) @’ (t, 1), (2.19)
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k(A1) =g()a(t, 16 (t, 1) + k(A) P t, ) A, ) + 6(t, ) (t, 1) +
+h()g(t, 1)g'(t, ). (2.20)
Bynapra kywumya kunnb, ywoy
h(,t) = g(1)0” (t, A) + 2k(1)E' (t, 1) @' (t, 1) + h(A)e? (t, 1) (2.21)
(OYHKUMSHK kuputamud. Y xonga (2.19), (2.20), (2.21) TeHrnuknapHu 6utta maTpulasui

TEHITMK KYPUHMLWIKMGA €3N MYMKUH BYnaan:

g(At) k(D) (6tA) ot 2)
(k(m hu,t)J‘(H'(t,z) w'(t,z)jx

g(4) k()) (et 6'(t1)
X X , : (2.22)
k(2) h(2)) (¢t 2) ¢'(t,4)
(2.22) TeHrnukga [LOeTepMWHaHTNApra yTcak Ba MaTtpuuanap - KynamTMacUHWHT
OETEPMUHAHTU, JETEPMUHAHTNIAP KyNalTMacura TeHr GynuiunHmn xamaa ywoy
o(t, A)4'(t, 1) - (t, 1)6'(t, 1) =1 (2.23)
aNHWSATHK Xncobra oncak,

g(1,t)h(1,t) —k*(4,1) = g(A)h(2) - k* (1) (2.24)
kennb unkaou. (2.17) Ba (2.24) ra kypa

g(A,t)h(1,1) -k*(1,t) = T (1) (2.25)
Bynaau.
Nemma 2.1. g(4,1), h(4,1), k(A,t) dyHKUMsINap yuyH ywoby
k(1) = % - aggtl’t), 2.26)
h(A,t) = % - % +(1-q)g(At) 2.27)

anHUATNap YpUHK.
UcboT. (2.19) pan t Gyinua xocuna oncak Ba (2.20) HU xucobra oncak, (2.26)

napxon kenub ynkagu. (2.19) nau
1 0°g(4,1)

> Tl g(1)8°+g(1)00" +
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+Kk(A)- I?"go + 26" g0'+9go":+ h(1)e"*+h(1)pe" (2.28)
kenmb unkaou. by epaa

0" =[a() = 110, ¢"=[a(®)— Ao 229)
IKAHIMUTNHN XMCO6ra OJiCakK,
L 52%&?’” _h(AY+[A-AgAY)  (230)

xocun 6ynaau. llemma 2.1 ucbotnanam.

Nemma 2.2. Arap 4 € I% bynca,
signg(4,t) =signh(4,t) =signg(1) =signh(1)  (2.31)

TEHINMKNAp YpuHnu 6ynagw.

Ucbor. (2.25) ra kypa
g(A,0)h(1,1) = f (1) +k*(A,1). (2.32)

AeE 6ynrann yuyn T (A) >0 6ynagn. Bynpan g(z,t)h(z,t) > O kennb unkaam,
STBHY
signg(A4,t) = signh(4,t)
TEHrnmMK YpuHnn. By eppa t = 0 pecak,
signg(A) = signh(A)
kennb unkaaw. (2.19) TeHrnukka Kypa

g(A)g(4t) = ot A) + k(D) 1) *+ f (1)@’ (t, 4)

6ynaav. byxpa aca, A € IOE 6ynranu yuyH 9(4)g(A,t) >0 abuu
signg(4,t) = signg(4)
kennb ynkagn. Jllemma 2.2 uc6otnaHam.
Hatwxka. g(z,t) cynkums xap 6up [, , 24, ] nakynana kamuga 6utTa unansra

ara.

Nemma 2.3. 9(4,t) dyHKunaHKHT (71 ra HucBaTaH) Gapya Unauanapy Xakukuil.
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WUcboT. A, € C/R* con yuyn 9(4y,t) = 0 6yncun aeb dhapas kunaitnuk.

Kynnagaru
XA )
g(d)  9(d)
- KA T
g(d)  9(A)
ngpogara kypa

gy (t.2) = 9(A)A(, 1) + k(e 2) +iy F (De(t, 2)
gy (t,4) =g()O(t, 1) + k(Dop(t, 1) -1y T ()e(t, 1)
6ynaau. bynapHu bup — bupura kynanTtupcak,
9* (A" Ay (t,4)=9(D)g(t,2)
6ynaaw. By eppa 1 = 1, pecakBa g(7) # O Hu xucobra oncak,
(L Ay (8,4,) =0
kenud ukagun. [emak,
v (t,4,)=0 é&mn w (t,4,)=0
6ynaan. Aitannuk ' (t, 4,) = 0 6yncuH. Y xonaa ywoby

{— y ' +q(x+t)y =y,
y(0)=0

yerapasui macana yuyH Y(X) =" (X+1t,4,) # 0 pyHKuma 1 = Ji, XOC KuAMaTra Moc

—0<Xx<0 (2.33)

KenyBun Xoc (oyHKUmMA Bynagm. (2.33) KomMnneke xoc Kuumatra ara 6ynmacnur 6usHmu

MAONSTTa KENTUPaaK, YyHkM A, ¢ R*. Jlemma 2.3 uc6otnavam.
(2.19) - (2.21) TeHrnuknapra MyBO(UK g(1,t), k(4,1), h(1,1)

(MYHKUMANap 1 ra HucbataH OyTyH yHkumsanap Oynagu. Pywe TeopemacupaH

thoitpanannd, 9(A,t) dyukums xap 6up [y, L4, ] nakynana dakat 6utragan unawara
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ara 6ynuwmHm kypcatiw MymknH. 9 (A,t) wunr unguanapuan E(t) € [/31< : ,uk] opKanu

benrunainmus. Ywby
&GM—-4
g(4,t) = H ) (2.34)
énunmMa ypuHnu 6ymuwmnueu JinyBunn TeopemacugaH goiganannd kypcaTuil MyMKUMH.
ByHUHT yuyH (2.19) TeHrnuk Ba GupuHum naparpadpparn 9(A) yuyn ésunran yekcus

KynanTMaHu nwnatnb (2.34) TEHIIMK 4an TOMOHWHUHT YHI TOMOHTa HUChaTu YerapanaHra
ronomMopd yHKUMA OyIMWKMHK  Kypcatuw kudos. OHam [ybposuH - Tpybosuy

o depeHuman TeHrnamanap cuctemMacuHu kentupnb Ymkapamus. (2.34) ra kypa

a,t 0'; (t) = o (t) —o;(t)
WD Lo =PI

6ynam. (2.25) Tenrnnkpa A = &;(t) peca,
—k* (&), 0) = T(£,1),
k(&;®),1)=0;1)— F(; 1) (2.36)

kenmb unkaou. by epaa

o (t) = signk(¢; (1),1). (2.37)
(2.26) TEHrNMKOa A= é:j (t) fecak,
ag(4.t)
ot =5 () ~ Zk(é:j (t),t) (2.38)

kennb ynkaom. (2.38) ra (2.36) Hu Kyncak,

fki O 14 (t)fkj Y 20,0-TEO) 29

)
b

bynagu. byHra kypa
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21.0,0)- T (& ®)

-t n . 1=12... (2.40)
Hf (t)-&; (1)

k=1 A

k+# j

95 kj (t)

6ynaau.
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Il BOB. Apum yKaa 6epunraH YeKcu3 30Hanu NOTeHUManm

lTypm-JInyBunn onepaTtopu yyyH Teckapu macana.

1-§. flpum yKaa 6epunraH Yekcu3 3oHanu noteHumannu Wrypm - JinyBunn
MacanacWHWUHI YerapBui LWApPTUHKU CNeKTpan 6epunraHnap op Kanu

ncdopanal

Apum ykaa bepunrad Kyaugaru
Hy = -y"+g(X)y =4y, 0<Xx<w (3.1)
y(0)cosa+ y'(0)sina =0, € (0, 7) (3.2)
LLirypm — NnyBunn yerapasuit MacanacuHu kypub unkamus. by epga q(X) koapuumeHt

1-§ fa kupuTUnTraH Yekcus sonanm noteHuman. &, (X, 4) sa @, (x,4) opkamm (3.1)

TEHrMaMaHuHT Kyiinaary 6oLunaqfuy WwapTnapHu KaHoATNaHTUPYBYM €4MMapUHM

benrunanmma:
6_(0,1)—-cosea, 8,(0,4) =sine,
¢,(0,1)=-sinea, ¢, (0,4)=cosc .
(3.1)+(3.2) macananuHr Benn — Tutumapw dyHkumsicn m, (A1) Kyimparu
6. (x,2)+m_ (e, (X, 4) e L,(0,0),ImA =0 (3.3)
MyHocabaTgaH Gup KuiMaTiv aHuknaHaan, YyHku g(x) derapanarad yHkuums 1-§

HWHI HaTUXanapura kypa

O(x, 2) +m* (D)p(x, ) € L,(0,%), ImA=0 (3.4)

ey~ KA T

g(d)  9(d)

(3.5)

(3.4) myHocabartura ywoy
O(x,A) =6, (x,A)cosa—¢_ (x,A)sina (3.6)
p(X,A)=6_(X,)sina+¢,_(x,A)cosc (37)
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nhoganapHn KysaMus:
6, (x,A)[cosa+m"(4)sina] +
+ @, (x, A)[-sina+m"(1)cosa] € L, (0,). (3.8)
(3.8) MmyHocabataaH

—sSina+m"(4)cosa

m (A)=
<) cosa+m*(A)sina

Bynuwm kennb ynkaau. (3.9) dopmynara (3,5) udogaHu Kyinnb

—g(A)sina+k(A)cosa +i4 f (1) cosa

M. (4)= g(1)cosa +k(A)sina+iy f(1)sina

(3,10)

BYNMLWMHK Tonamms.

(3,10) TEHrNMKOA MaxpaxHW MppaLMOHanIuKaaH KyTkapcak Ba ywwby
g(Ah(2) -k*(2) = f(4)
anHMsATM Xmcobra oncak,

[-gsina+kcosa +iy/ f cosa][gcosa +ksina —iy/ f sing]

m (A) =
«4) (gcosa +ksina)? + f sin’ «

(3.11)

AbHU

—;g(/l)sin 2c +K(A)cos2a + h(A)sinacosa +1i4/ T (1)
(3.12)

m_(4) =
-4 (gcosa +ksina)® + fsin®1):g

kenuo Ynkaau.
Bein - Tutymapw QyHKUMACUHUHT (3.12) KypUHMLWMra acocnaHraH Xosngja

Kynmaarm OyHKUMSNapHn Kuputub onamms:
A(Z) = h(A)sin® o+ g(1) cos® o + 2k (A)sina cos a, (3.13)
C(A) =h(A)sinacosa —g(A)sinacosa +k(A)(cos® o —sin’ &) . (3.14)
Arap Bynapra Kywumya kunnb ywoy
B(1) = h(1)cos’ o + g(A)sin® « — 2k(A)sin e cos«, (3.15)

(YHKUMSHKM knpuTcak, (3.13), (3.14), (3.15) TeHrnuknapHu Gutta MaTpuuaBuil TEHIUK

KYPUHWLWIMAA €3ULL MyMKUH Bynaau:
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A C cosa sSina \(g(1) k(1) cosa -sina
=l . . . (3.16)
C B —sina cosa \ k(4) h(1) \sinae cosa
(3.16) TeHrnMKOa AeTepMUHaHTRapra yTcak, ywoy
AA)B(A)-C*(A) = (1) (3.17)

anHWAT Kennb YmKaau.

Kuputran 6enrunawnapgaH cyHr (3.12) kyumgarn KypuHULLHK onagu:

m (1)= A T (3.18)
“ A(L) AL

(3.18) ra acocaH (3.1)+(3.2) macanaHuHr y3nykcu3 cnekTpu
=R'\ {(—oo U U (Ao 14 } (3.19)

TynnamgaH nbopar bynagw.
5!’1’ n= 0,1,2,...

:if;nm g(A)AQ) =(g(2)cosa +k(A)sina)® + f (1)sin’

(YHKUMSHWHT unguanapuHm 6enrunanmms. Ywoy

0
tenrmukpan A € Eoe  6ynranpa g(A)A(A) >0 6ynmwn kenub unkagm, dyHku

0
A€ E, 6ymranga £(1)>0 6ymmwm 6usra mavnym. (1) dyHKUMS CEKTPHUHT

Bynaknapuga y3 uopacuHu caknaraHnuri Ba 6up 6ynakoaH 6owka Gynakka yrraHga
MLLOpacUHU Kapama — KapLuucura yaraptupui cababnm A(A) dyHkumMs nakyHanapga
Kammga OuttagaH ungusra ara Oynuwmn kermb uukagu. Arap (3.13) wdonapaH
tonganaHmo, ywoy

f (1) =h(1)sin® «, f,(1)=g(1)cos’ o + 2k(A)sinaxcosa
(DYHKUMSANapHU Kuputcak Ba Pywe TeopemacuHu kynnacak, A(A) ¢yHkuma xap bup

nakyHaga pakat buttagaH unguara ara 6ynuwmn kenub umkaau, SbHu
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& e(-00], & €[4, 1,1,n=12,...
MyHocabaTnap ypuHnu 6ynaam.

Tabpud —1. A(4) =0 TeHrnamanuHr ungusnapu 6ynrad ywby £, n=0,1,2,...
coHnapra Ba ywéy o, =signC(¢&,), n=0.12,... nwopnapra (3.1)+(3.2) Yerapasuit
MacanaHuHr cnekTpan napameTprnapu aeivnaau.

Tabpup - 2. &, O

, N=012,... cnektpan napameTpnapra Ba
Aor Ay 1y, N=212,... Y3MYKCU3 CMNEKTPHUHT YeTKU HyKranapura (3.1)+(3.2) yerapasuid
MacanaHuHr cnektpan 6epunraHnapy geivnagw.

(3.1)+(3.2) yerapaBui MacanaHuHr crekTpan 6epunraHnapuHu ToNUW Macanacura
TYpu wmacana pewunaan. AkcuHua, cnektpan OepunraHnap 6yiunya (3.1)+(3.2)
macanagarn q(X) koadduumeHTHn Ba Ctg6 HUM Tonuw Macanacura Teckapu macana
aennagn.

Teopema 2.1.1 Kynvgarv TEHrvKnap ypuHm

ctga = i - ()f“) (3.20)
(1) = 2ctg’e + 25, (1) —i(zk + a1, ~ 24,(0), (3.21)
By epaa
A A -4
f(A) _;tkzl /1k PR (3.21)
»E -
A =G-&) 1 32)
k=1 k
Ba & (t),k=0.12,... nap ywoy
—y"+q(x+t)y =1y, O<X<oo (3.23)
y(0O)cosa + y'(0)sina =0 (3.24)

MacanaHuHr cnekTpan napameTpnapuamnp. (t—xakumkuinapametp).
Ucbor. (3.1)+(3.2) macananuHr (3.18) Benn-TutumapLu yHKLMACH YHyH
acumnToTuK  chopmyna onub, yHW Knaccuk acumnToTuk popmyna GunaH

conuwTpamms. Ly makcaagaa Kyimaary acuMnToTMKanapHu kentupno
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YMKapamua.

gL _ 1 ce-A_ 1 S — T —> ©
R e SHas22- 0C). e, (325

K(4) _9(A)§- o= F(6) 2(%), A, (3.26)

h(2)  h(2)ia9'(§)(4 - &)
bynapra kypa
C(2) _h(A)sinacosa —g(2)sinacosa +k(1)(cos’ @ —sin’a)
A(A) h(A)sin? & + g(1)cos® & + 2k (1) sin ez cos o -
smaCOSa—hgﬁg(cosza—sinza)—m-sinm 1
= o) (2) :ctga+0(/1j, W—)oo.
SII’] a+7COS 2——2sinxCcoScx
h(4) h(/"t)

(3.27)

(3.27) TeHrnMkka acocnaHmob % (QyHKumsara Mutrar-llecpdpnep Teopemacuuu

Kynnacak, yoy

c) © C(E)
A 9 N2 5.29)

TEHrNuK xocun bynaau. Kyinnaaru
A(1)B(1)—C2(1) = f(A)

alHMaToa A =& [ecakBa o, =signC(&,) 9KaHUHU Xxucobra oncak,

C(é:n) =03\~ f(gn) (329)

kenunb ymkagn.
A(Z) BYTYH (OYHKLMS Y3MHWHT HOMapu &, ,n =0,1,2,...8a aCUMMTOTMKACH

A1)
h(4)
opKanu bup KuMaTnv aHUKnaHaau:

:sin2a+2(%), 14— oo

AL) =sin a(4 - 50)]2[%—_i (3.30)

k

Kynannmk yuyH
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A =G [ (3.31)

DYHKUMSHM KpUTMG onamma.
(3.29), (3.30), (3.31) maH honganaHmo, (3.28) TEHIMMKHU KyAUaarn KypUHULWAA €3uLL

MYMKWUH:

CA) _ o s o fE) o1 )
M_C " Jsin? azll A(£.) 2(/12)' 4] - (3.32)

T

OHaw aca ywby o) (hYHKLMSHUHT aCUMNTOTUKACUHN YpraHamm3:

> A — A p — A

\/f(;t)_\/l_[ Ay Ay _ JA \/ﬁﬂ’k_ﬂ'.ﬂk_ﬂ’_

AD Gege Tt A

k

_ V2 = A =& ) He — 6 S |_
_/1_9&0\/11 H é:k_/l) (1 ka J

_ JA \/ﬁ 1+2§k_ﬁ’k_/uk+(§k_ﬂ’k)(§k_/uk)j:
A-E )

k18 —A Sy -

k=1 A_ka (ﬂ'_é&k ?
VA NN
T \/exp{k;ln(l——(/l + - ka)+2(?))}—
VA ~af 1 _
“a-g {_ﬂkzl(%””k 2@;2(?)}—

1 1 1
R gt m 22049 5 -

A
%o 1 R
1+ +O(/12j} {1_52(1 Tl — sz)‘kg(lz)}_

2

1 :,
S 2§k)+7+0(fj}
1

1
—\/E_Z/lﬁ{_zgo"'kz_i(;tk+/Uk_2§k)}+2(12 lj.
[Oemak, ywoby
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JEy 11 2 1 3
A i 242 {‘ 2+ 2 A i —2@)}+Q[mj, A= (3.33)

acumnToTUK chopmyna Haxapunagu. Ywwby
ma(/i):c(/l)ﬂ . sz(/i)
A(1) sin“aA (1)

topmynara (3.32) a (3.33) ru udboganapHm Kyunb, kynmagaru acumnroTukara ara 6ynamus

1 gon-TE) o34

N _
Jasinta  Asinfaiz A(E)

25430 v -2} 0D, e

m, (1) =ctga +

i
21 Asin’ o

AHan aca, m_ (A) PyHKLMS yayH GoLuka yeyn Bunax acumnToTK hopMmyna onamms,

AsBarno ywoy

{— '+ q(x)y =y, 0
<X<0oo

y'(0)=0
MacanaHuHr m(A) Beun-Tutumapll YHKUMSCUHWUHT aCUMATOTUKACUMHKU  KenTupub

unkapamu3. B.A.MapyeHkoHuHr [11] nwuga Wrypm-TinyBunn TeHrnaMmacuMHUHr Kyuuaarm

eunmnap Maexyg bynuwmn KypcatunraH:

X
y1(x,A) = exp{i\/zx + _[0'1 (t, /I)dt} € L,(0,) , ImA=#0
0

Y, (X%, 4) = exp{— iV AX+ xjaz (t,/i)dt} gL,(-0,0), ImA#0

By epgarm o (¢, 4) yyH q(x) € CI[O, o) bynraHga ywoy
1
2i A

acuMnToThKa YpuHIv Bynaam.

AOD=—=q0+0C).  |[low  (330)
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LLirypm-TnyBunn TeHrnamacuHmHr ywéy ¢(0,1) =0, ¢'(0,24)=1, 6(0,1) =1,
6'(0, A1) = 0 bownaHhmny WwaptnapH KaHoaTNaHTUPYBUM ¢ (x, A) Ba @(x, A1) e4mmMnapHu
y1(x, 1) Ba y5(x,A) eqmmnap opkanu ucogananmms:
ivA —0,(0,4)
2iN2 +6,(0,2) + 5,(0, 1)

B i A +0,(0,1) _
2iA +0,(0,1) — 5,(0, 1)

O(x,4) =

) yl(xl/l) -

Y, (X, 4) ,

1
2iV2 +06,(0,) +5,(0,1)

1
22 +6,(0,2)-0,(0,1) Va(%.4).

(X, 1) =

yl(X’Z) -

Bynapra kypa

1+ m(A) (V2 - 0,(0, 2,

w(X,4) = p(x,2) + m()O(X, 1) = Y, (X, 1) - 2i +0,(0,4) -, (0, /1)

(3.37)
~1+m(A) (VA + 0,(0,2)
+ yz (X’l) .
2ivA +0,(0,4) — 0,(0,2)
Bynaau.
y1(x,4) € Ly (0,0), w(x,A)€Ly(0,), yo(x,4)&L,(0,0),(ImA =0)
Bynranu yuyH (3.36) Aaru oxmpry xam Homnra annanuium 3apyp. byHra kypa ywoy
m(1) = 1 (3.38)

iN A +01(0,2)
TEHIMUK ypuHm bynagn. o1(0,4)  yHKUmMaHUHT (3.36) acumnroTacura buHoaH

m(2) = 1 _ | ! _

1 iNA 1
g 0n+ocy WA Z 1
WA zf 1O+ 20) 2 102 M_ (3.39)

i

1
— g(0)+ O — -q(0) + O(—).
J{* 1O (M_} RN R

(3.39) acumnToTMKaHK yLLBY

cosa —m(A)sinox

m,(A)=
@ sina + m(A)cosa
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TEHIIIMKKa Kyinno, Kynmgaru

[ 1 1 ctga
m, (1) =clga + ——- .
(A)=ctg JA sinfa A4 sina

1 _ 2| >0 (3.40)
0) — 2ct —
* sin’a (a(0) - 2ctg°er) - \/_+ O(—2 )
(hopmynaHu KenTupnb Ynkapamms.
HuxosT, (3.34) bunaH (3.40) Hu Takkocnacak (3.20) a ywoy
q(0) = 2ctg’cr + 24, =2 (A + = 28,) (3.41)
k=1

TEHINMK kenub umkaon. Arap 6m3 q(x) nmoTeHuman ypHmga g(x +t) noTeHumanHu

KapanguradH 6yncak (3.41) TteHrnuk (3.21) KypuHWwHM onagu. Teopema 2.1.1

ncooTnaHam.
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2-§. fpum ykaa 6epunraH yekcus 3oHanu noteHyuannu Lrypm -

IlnyBunn yerapaBuit Macanacu y4yH

Oy6poBuH — TpyboBul cuctemacu

(3.1)+(3.2) macana y4yH [ybposuH — Tpybosuy auddepeHuman TeHrnamanap

cucteMacuHn  kentupub  umkapammus.  ByHUHr  ydyH  Kyiiuparu

honganaHamus:

g(At) k(ALY (041 (A1)
(ku,t) h(z,t)J‘(e'm,t) <o'u,t)jx

(9D k(@) O(A,1) ¢(ﬂ,t)]T
k(1) h()\@'(A1) @'(A1)) "

A1) C(1) cosa Sina
(C(;L) B(/I)j ( Sing cosa]

g(4) k(A) cosa Sina
X X .
k(1) h(1)) \-sina cosa
Arap 613 g(X) ypHuga (X + t) Hu oncak, (4.2) TeHrnmK ywoy

A(1,t) C(A41)) (cosa  sina
(C(}t,t) B(ﬂ,,t)]_(—sina COSCZJX
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(4.1)



(9D k@D (cosa sinaJT 43)
k(2,t) h(A4,t)) |=sina cosa '

KYPUHULWIHW onagwu. (4.2) aaH

g(4) k(1)) (cosa sina)
k(1) h(ﬂ)j_ _sina COSaJ *

y A1) C(1) y Cosa Sina 4.4)
C(1) B()) \-sina cosa '

Kenuo Ynkaau.
(4.4) Hu (4.1) ra Kyammu3 Ba xocun bynraH udgoganm (4.3) ra Kysamus, HaTuxaza

A1) C(ﬂ,,t)j_G' A1) C(’DJ-GT 45)
c(at) B(At)) — (c() B() '

kennb unkaou. by epga
Cosa Sina 0 o cosa -—Sina
G: . X X . =
—Sina  COS« 0 ¢ Sind  COS«
cosa Sina fcosa +pSina —@sina + pCoSa
X
—Sina  CoS« fd'cosa + @'sina —@'sina + ¢'cosa

cosa Sina 6, o,
= X =
—sina cosa) \6', ¢,

(Ha cosa+0. sina ¢, cosa+ ¢, sina J

: : (4.6)
-0, sina+86, cosa —¢,Sina+ ¢, CosSa

(4.6) dbopaHm (4.5) TEHrNMKKA KysIMU3, YHT TOMOHZArM KynanTMaHm xucobnacak Ba

MOC dnemMeHTnapHu Bup — bupura TeHrnacak, Kyamgaru anHusTnap kenub umkaau:

A(A,t) = A1), cosa + 0, sina)? + 2C(A)(6, cosa + 6, sina) -
(p, cosa+¢' sina) +B(1)(p, cosa+¢', sina)?, (4.7)
C(A,t)=AA)@, cosa+6  sina)(—0, sina+6', cosa) +
+C(A)(¢, cosa+¢', sina)(-6,sina+6', cosa) +
+C(4)(6,cosa+6',sina)(—4,sina+¢' cosa) +
+B(A)(¢, cosa+¢', sina)(—¢, sina+¢', cosa), (4.8)
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B(A,t) = A(A)(-0,sina+8', cosa)® +
+2C(A)(-¢,sina+¢', cosa)(—6, sina+6', cosa) +
+B(A)(~¢,sina + ¢', cosa)®. (4.9)
(4.7) Ba (4.8) popmynanapra acocaH yLwoby

1 ALY
2 ot

+C(A)(@', cosa+(q(t)— 1), sina)(¢, cosa +¢', Sina) +

+C(A4)(@,cosa+6', sina)(¢', cosa+(q(t) —A)g, sina) +

+B(1)(g,cosa+¢' sina)(4', cosa+(q(t) — )@, sina) =
=C(A,0)+(q(t) - A +Dsina[A(A,t)cosa — C(A,t)sina].  (4.10)

= A(1)(@,cosa+6' sinax)(@', cosa + (q(t) — 4)6, sine) +

TEHrNMKNap ypuHnu. (4.10) aHMaTHY Kynngary KypuHuwaa €3unb onamus:

ALY _ 5c(4,0)cos? @ + (4 - q(D))sin a] +
+ A(4,1)(q(t) — A +1)sin 2« . (4.11)
OHaw aca (4.11) aHuaThaH Ba ywwby
A(A,1) =—sin® a(&,(t) - ;L)H o (2 A (4.12)
A(1,1)B(A,1) —=C*(A,t) = T (1) (4.13)

anHusTnapgaH donganannb [dybposuH — Tpybosuy anddepeHunan TeHrnamanap

cucTemMacuHu kentupnb umkapamus. (4.12) ra buHoaH

OA(A,1) ~ & () - & (1) cfo(t)
p lzgo(t)_ sina - &, (t)H ) (4.14)
oA(4,1) Cain? ~ ) 5 &)-S.@1)
|y sin®a - (&, (1) — &, (1) ) H ) :
n=12,.... (4.15)

(4.13) Tenrnukga 1 = o, (t) mecak,
C(&, (), t)=0,()/-T( @), n=012,... (4.16)
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kenub unkagn. (4.11) ainHustaa 1 = o, (t) peitmua Ba (4.15), (4.16) TeHrnuknapHu

xmcobra onamma:

- Z[Ctg a+ 'fo (t) —a®)]o, (t)\/ f (& (1))
S-S (1)
k=1 Ay

- 24,[ctg’a + &, (1) - a(t)lo, ()= T (£, (1)

(HOEINAO)E H S (t)/l &, (1)

So(t) = (4.17)

Sn() =

~12,... (4.18)

k;tn

(4.17), (4.18) cuctemara [lybposuH — Tpybosuy, anddepeHumnan TeHrnamanap
cuctemacun geimnagu.
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