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Kupuw

Apum ykoa GepunraH gaBpui YeknW 30HaNW Ba AaBpuid BynmaraH Yeknu 3oHanw
noteHumanmu Wrypm — JlnyBunn onepatopn y4yH Teckapu macananap H.M.Axvesep [1],
X.Xoxwraar, B.lonbgbepr [2], B.M.JlesutaH, A.B.CaBuH [3] nap TOMOHMZaH SXLUM
yprauunra. byTyH ykoa GepunraH gaBpuid €k Yeknu 3oHanmu noTeHumannm Ltypm -
llnyBunn onepatopu y4yH aca Teckapu macananap B.A.Mapuenko, W.B.Octposckuin [4],
A.P.Utc, B.6.MatBees [5], E.Tpy6osuy [6], 5.A.Ody6posuH [7], C.MN.Hosukos [8] Ba 6oLLKa
ONMMIIap TOMOHMAAH eTapnuya TYNMK TaaKUK KAUHIaH.

FApuM yKaa Teckapy macanaHu evuga JYerapasuid LWApTHU cnekTpan Gepunraxnap

opKanu Tonuw Xam Tanab KunuHagn. YyHku yerapasuit waptharn ctg o [dyOpoBuH —

TpyboBsuy andcpepeHuman TeHrnamanap cucteMacuaa xam KaTHallaaw.

B.M.JleButaH [9] TOMOHWMZAH Yekcwu3 3oHamm noteHuuannu LWrypm — Jlwysunn
OnepaTopnapuHUHE anpyum CUHAIAPKU YpraHusra.

Maskyp MarucTpnuk gucceprauuscuga SapuM ykaa OGepunraH Yekcu3 30Hanm
noteHumannu LWtypm — JinyBunn yerapasuit Macanacu y4yH verapaBuid LLAPTHU crekTpan
BepunraHnap opkanu wudoganamaguraH ¢opmyna xamga [ybposuH - Tpybosuy
ouddepeHUmMan TeHrnamanap cuctemacyt kentupud ynkapunrad. by nwpaa kapanaguraH
YeKCW3 30Hanu MoTeHUManra MoC KenyBYM nakyHanap qakar YekCcusnukaa Kyroknawaam,
SbHW NakyHanap COHW 4ekcusta Oynub WMXTUEPUM YerapanaHraH WHTepsanga (akar

YyeknuTa nakyHa 6ynagw.



1-§. CnekTpaarn nakyHanap COHM YekcuaTta bynraH xonga

TeCKapu macarna

1. Yeknu 3oHanm LWTypm-JTnyBunn onepatopu y4yH OnuHraH ywoby

N

a, ()= 3[4, +u, -250], (1.1)

k=1

1 N 2 2 2
qN(t)—;qut):z[awk — 287 ()] (1.2)
nanap opmynanapu, uekcus 3oHanu LUTypm — JluyBunn onepaTtopu y4yH Teckapw
MacananapHu ypraHuLl UMKOHUHK Bepaau.
Ywby
O=A, <A, <u <.<A <up <. (1.3)

COHNap KeTMa — KETNMM Y4YH Kyinaaru waptnap 6axapuncuH:

S (u,-A)=2a, <o, (1.4)

S, (u, —1,)=a, <o, (15)

k=1

Ywby (- ,0), (4,,4,). k =1, WHTEpPBANNapHu nakyHanap aeb ataiimma.

Soe(A . u ) k=10
VXTIV COHNAp Ba &, = =1, k = 1,00 UXTUEPUIA MLLIOpanap 6YNcuH,

N OpKamu WXTMEPUA HaTypan COHHW Oenrvnammus, q (x) OpKanmuM 3ca,

(A, tt)ves (A, ) TAKYHANap Ba n, =1{& ,o,}, k=1,N CHeKTpan napameTpnap
Bynmya bup KumaTnm TyaunaguraH N - 30HanW noTeHumMandm benrmnanmms.

Nemma 1.1. Arap (1.4), (1.5) wapTnap baxapwunca, y xonga ywwey

a0, (0|<a,, xeR’ (1.27)
‘q;q(x)‘< 2a,’ +4a, +2a,, xeR' (1.27)
‘q’h"(x)‘< 2a”+4a,, xeR' (1.3")

baxonaiunap ypuHnu bynaam.



UcboT: Assano (1.1') Ba (1.3") TeHrcmsnuknapHn ucbot Kunamua. ByHUHr yuyH (1.1),
(1.2) n3nap c¢opmynanapugaH (b.M.JflesutaH [9]) conpanaHamus. &, (1) e [4,, x,]

BynraHu yuyH

\%aﬂsikgw—ﬁd+§wk—auﬂ=

k=1

ST M- AT (- ) =Y (- A) <Y (4, - 4,) =2, (1.6)

Bynagun. Xyoam WyHaai

2
)<

N
a7 < 2ja) 0]+ 23 (uf -2
k=1

N
<2a’ + 4 u, (u, - 4,)<2a, +4a

k=1

(1.7)

2"

OHgn aca, (1.17) Ba (1.3°) maH (1.2°) Hu kenTupub uymkapamms.ABBano Kymuaaru

BaxonaluHu kentTupund Ynkapamms:

la, (0] = [ ay (Ddt + g}, (0)] < (2a,” + 4a,)|x|+ |y, (0)] (1.4°)

1-x0n. x > 0 6yncuH. Y xonaa ywoy

(e (a () +a, (t)) =—-e "-(a,(t)+a, (1) +e (ay(t)+q, ) =
=e (g (t)—q, (1)

alHUATHN [x; ) OpanuKaa uHTerpannacak, (1.4°) ra acoca

—e (A () + a, (X)) = [e " (ay (t) - q, (1) dt (1.5)

Kenmnb Ymkaay, YyHKM
‘e*‘(q’N (1) + a, () |<e ' ((2a, +4a,)lt| +]a 0)]+a,) > 0, (t—> o).

(1.57) ra GuHOaH ywwby
ap (x)=-q, (x)—e" - [e "' (ay (t) - q, (D)dt (1.6

anHuAaT ypuHnu 6ynagn. byHra kypa



+4a, +a )dt = 2a12 +4a, + 2a, .

‘q;q (x)‘< a,+e"-fe’ - (2a,

JNlemma 1.1 ucobornangm.

Apuen Teopemacura kypa {ay (0} (byHKUMANap Tynnamu xap bup YerapanaHra

kecMafia npeAkomnakT Tynnam 6ynagn. [lemak, Oy TynnampaH WyHAain q, (x) KucMui

KETMa — KETNNK aXpaTul MyMKUHKN, 6yHna

_)
dy (x) a(x), (k> @) xela,b] (1.8)

%
ypuHnv Bynagu. [a, b] Kecma UXTUEPUN.

Nlemma 1.1 ra acocaH xap 6up NUMUTHU PYHKLMS g (x) YYYH

a(x)| < a
TEHTCU3MNK YPUHAK.
Kynugaru
-y, ()Y =2y, (-0 <x<w®), k=12,. (1.9)
—y"+a(x)y = Ay, (-» < x <o), (1.10)

TeHrnamanapHu Kkypub unkamus. by epgarn q(x) yHkums (1.8) gaH onuHau.

(1.9) Ba (1.10) TeHrnamanapra mMoc kenysuu Benn — Tutumapw  yHKUMSNApUHML
MOC paBuLLaa m, (z), m, (z) Ba m'(z), m (z) opkanu benrunanmms.

Nemma 1.2. z HUHT tOKOPY (MACTKKM) ApUM TEKUCMIMKOA ETaAMraH KuaMaTnapm yuyH

lim m, (z) =m"(z), lm m_(z)=m (z).

k— oo

WUc6oT. BUpUHYM TEHTNNKHI MCOOTNANMU3 (MKKMHYMCH LLyHra YXLWall Tapaaa ncbot

KunuHaaw). (1.9) TeHrnamaHuHr ywoéy

(0,004)=1  [9,(0,2)=0
16/(0,2)=0" i(p; (0,1)=1

bownaHhny WapTNapHM KaHOATNaHTUPYBYA EUUMIapUHN 6, (x, A1), ¢, (x,A) OpKanu
benrmnanmma.Ywoy

v, (x,2) =6, (x,2) + m (2)g, (x,2)



(ByHKUMS opkanu (1.9) TeHrmamanapHuWHr +o ra MOC KenyBun Benn eynumnapuHu
benrmnanmua.
z HUHT Xap Bup TaiMHnaHraH kKuumartuaa
— -
0,(x,z) 6(x,z), gok(x,z) o(X,2), (k> ), xela;b]
- —
YpuHiu. by epaa [a, b] UXTUEPUIA KecMa.
Benn — TutumapLy yHKUMSCUHWHT Ba Beln euuMuHUH acumntoTukanapugaH ([9],

2-600) 0 < ¢ < arg z < = — & coxafa ywoy
m, (z)| sa ﬂy/;(x,z)rdx
0
(yHKUMANap k ra HucHaTtaH Tekuc YerapanaHraHnurn kenub nkagun.LLyHWHT yayH z HUHF
TaWWHNaHraH Kuimatuga bonblaHo-Beneplutpace Teopemacura acocaH {N . KUCMWiA
KeTMa — KETMMK Tonmnme,
m, (z) > m (z) (m— o)

Ba
© N 2
Hy/ (x,z)‘ dx < oo
0

6ynagu, sbHU

v (x,2)=0(x,2)+m (2)p (X, 2)
(yHkuma  (1.10) TeHrmamaHWHr + o ra MoC kenyeun Benn euumun 6ynagum.q(x)
yerapanaHraHnurit YuyH y “(x, z) Benn euynmun aroHa 6ynagu, sbHM Bein — Tutumapl
(yHKUMACM m*(z) srona Oynagw, Oowkaya kurmb antraHga {m, (z)} KeTMa -
KETMWKHUHI NAMWUTUK HyKTanmapu ycTMa — yCT Tywagw, ynap dakat m*(z) faH ubopart

bynagu. lemak, N, KUCMUIA KETMA — KETMMKHWUHI TaHMaHWLLK LWapT aMac akaH. Jlemma

m

1.2 ncbotnaHgw.
OHom (1.4) Ba (1.5) wWapTnapra Kywumya pasuwaa Kyiaar
1
Y <, (1.11)

k=1 j“k



LapT xam baxapunagm geb xucobnanmms.

Mwuconnap. (1.3), (1.4), (1.5), (1.11) wapTnapHK KaHoaTnaHTMpaaura
A, u, KETMa-KeTnuKrnapra Muconnap Kentupamus:

1
[/In:n2+—4
1 J " n=-12
, 2
[,un:n .

~
Il

=)

+

, a>0,0<e<1, n=12,..

) a+e
M, =n" + ;
n
1
(ﬂ:n +
" n'+ 2¢
3. ,0<e<1, n=12,
2
=
n +¢
( 1
A =n +
! n‘+ 2a
4 ,, a>0 n=1,2
) 1
=0
n + a

1-MuconHm kypub umkamms, seHmn (1.3), (1.4), (1.5), (1.11) wapTnapHu GaxapunnLLHK
KypcaTamua:

1) ln<lun<ﬂ“n+1’
1 2

n®+—< n2+—<(n+1)2+—,
4 4 4
n n (n+1)

2 2 2

n +-—<n +2n+1+

n

1
(n+1)""
2 2 2 2 2 1 .
H,=Nn +—<n +2<n +2n<n +2n+1+—-=4_ ,,
n (n+1)
o0 o0 1 )
2) Z(lun_j’n)zz_4<oo’

n=1 n=1 N

* . 2 2 1 1 2 “ 1 © 2 )
3) Su(u,-2)=Y (" + =) ==Y (+—)=Y =+ —<m;
n=1 n=1 n n n=1 N n

n=1 n n=1 n

7



[lemak, toKkopuaaru LWapTnapHUHr xammacu baxapunap aKkaH.
(1.11) waptgaH ywoby

o0

_ F -
mes—=t, 2

k=1 /lk k=1 ik /lk

YeKcU3 KynanTmarnap SKMHMaLlyBYn 3KaHNUI1 kennb Ynkaan. XakukaTtaH Xxam

S A2 Sk—A -2

ﬁ\fk_z—liC[(1+—§k_ﬂbk_z)=emn(1+ k ):ekzlm(1+ o
A

k k=1 k

* - A, -1 * - A -1z 1
Zln(1+§k—k)~zék—k~cz—, ‘Z‘SM
k=1

Ba OXMPIY KaTop SIKWHMALLYBYM BYnraHu yyyH ywoy

©

-7

S
L

k
YeKCK3 KynanTma Xam sKkuHnaLyB4yu 6ynaam.

Kyiinparn GenrvnalunapHi kKMputmo onamms:

0(2) = ] T f(2) = 2] lk_z-”;_z .
Yeknu 30Hanu noTeHuuannap Hasapudacmaa Kyﬂlﬂ,ﬂ,anﬂ Kyﬂxa,ﬂ,ﬂap KUpuTunraH sgm
([9], 8-606, 1-§):
RN (Z) = Z(Z _/11)(2 - :ul)( z _AN )(Z - ,UN),

Po(2)=(z-¢)(z2-¢,).(z2-¢)

o A= Ry (&)
Q0 (1) =Py (2)-3 o =1,
SPL(E) (2-¢))

S, (2) = (Z; +(?)N A 0 PR WS}

e (0,01, " ela, 1] k=12,., N,

0 k

Kynmparu



P, (2)S,(2)-Q.(z) = R, (2)

N
aHUSITHUHT MKKana TOMOHWHN XaM [] 4> ra byncak,

k=1

g, (2)h, (2) -k, (2) = f (2) (1.12)
kenunb unkaau. by epaa

N O-j'\[_ fN(§J)
ky(2)=9,(2)2 -
J':lg'N (gj)(z_é:j)

(1.11) WwapTtaaH KOMNMEKC TEKUCNMKAArM UXTUEPUI KOMNAKT TYnnamaa
- -
g,(z2) g(z), f,(z) f(z), (N> o)
- -

YPUHAW 6YnuLImn kenunb Ynkaom.

{h, (2)} YHKUMANAp Tynnamu xap OMp KOMNaKT Tynnamaa YerapanaHraHnmrmHi

KypCaTULW MaKcaauaa assano, {r. '} COHMAPHUHI YerapanaHraHArHA - Kypcatamia .

") coH
- y" = 1Y, —00 <0
[— y"+0q, (x)y y (-0 < x £ 0) (113)
ly'(0) =0
eKu
- y" = 1Y, 0 < 00
[— y"+0q, (x)y y ( X < o) (114)

Ly'(0) =0
MacarnaHuHr Xoc Kuumatn Oynuwm busra mabnym ([9], 8-600). q (x) Tekuc
yerapananraHnurn ydayH (1.13) Ba (1.14) macananapHwHr ChekTprapu KyuaaH Tekuc
yerapanaraH. lemak, {z\" '} ,(z (" e (— ;0]) COHNap yerapasnaHraH sKkaH.

9



Yuwby

= A, +‘z‘
ﬂ’k

baxonawnapgad Ba (1.11) waptoad {h(z)} @YHKUUANAPHUHT Xap Oup KOMNaKT
TyNnamaa TeKWUC YerapanaHraHnmra kenub umkaam.

{f, (2, {9, (2)},{h,(2)} DYHKUMANAPHMHI YerapanaHraHnurugaH sa (1.12)

amHmaTad  {k, (z)}  QyHKUMANapHWHr  Xxap Oup  KOMnakT  Tynnamga - Tekuc
yerapanaHraHnurit kenub ynkaau.

LLYHWHT yayH WwyHaan { N } KMCMUIA KeTMa — KeTnuK Tonunaauky, GyHaa

im hy, (z) = h(z), lim k, (z) = k(2)

k — o k — o

bynaau. (1.12) aitHnatga nuMuTra yTcak,

g(z)h(z) - k*(z) = f(z) (1.15)

anHuaT kennb yukaon. (1.15) oa z = &, pecak,

k(£)=0.+- f(&), o, =21 (1.16)

xocun 6ynaau.
Ueknn 30Hanu noteHuuannapHu Bein - Tutumapll (oyHKUMANIApU YY4yH ONUHraH

Tacsupra kypa

ky, (2) fy, (2)
m;(Z)Z : + i k )
9, (1) g, (2)

Ky, (2) fy, (2)

m_(z) = —i ,
9, (2) g, (2)

bynaau. by TeHrnuknapaa nemma 1.1 ra acocnauub, nMMKTTa yTcak,

10



k(z) +i\/f(2)

m+(Z)= ’
g(z) g(z)
m(z) = K2 T (1.17)
9(z) 9(z)
kennb umkaan. Ywoy
1t 1 ]
(A)=1lm —[—1Im{— : - —rdx
=0 7 (m (x+iy)-m (x+1iy)]

n(A) = lim lflm%(i'm+(x+iy)+m(X+iy)]%dx’
oy |2 mi(x+dy)-m o (x+1y)|

¢ (A) = im ijv—lm - -
=0 1 Im (x+iy)-m (x+1iy)]

[(m (x+iy)-m (x+iy) |
dx

copmynanapra (1.17) napuu kyncak, (1.10) nMMUTUK MacanaHuHr cnektpan matpuua —

YHKLMSCHK Y4yH Kyinparm

(1 9(4) 1 E
dg(i):lZﬂ . Jf@)
da
{0, AeE
(1 k@ ¢
d”(ﬂ)zlzn +f)
di
LO, AeE
10
dg(ﬂ)zlzﬂ + ()
da
{0, A e E
dé (1)

copmynanapHn onamu3.by epgaru  +  umwopanap

>0 WapT épaamuaa

aHvKnaHagw.
Teopema 1.1.1 (1.1), (1.2), (1.11) wapTnap 6axapuncuH. Y xonaa
im h, (z)=nh(z), lm k, (z)=k(z). (1.18)

N —

Ucbot. Kyimaaru
- y'+a(x)y =y, 0<x<o (1.19)

11



y(0) =0 (1.20)

MacanaHuHr p (A1) cnekTpan yHKUMACK Y4yH Yoy

A

1
p.(A)=1im —[- Im{ m"(u +iv)}du

voso T

copmyna ypuHnu ([10], 2-606, 5-§). (1.21) dopmynara (1.17) HK Kyicak Ba

AeE=(00,2)UU (k. 4.,)

k=1

neb oncak,
dp+(/1):i'\/f(i) (122)
da z  g(2) '

kenmb uukagu. (1.19)+(1.20) yverapaBuin mMacana OMCKPET chekTpra xam ara Gynuwm

MYMKUH. [UCKPET CnexkTp g (z) (yHKUMS ungusnapuaaH ampumnapu 6unaH yctma — ycT

Tywaau, sbH Y {¢, } | coHnap opacuaa 6ynaou. Yoy

o= T(E) ++/- T(&,) (123
9'(&,)

pe, +0) = p (5, - 0) = res m*(2)} =

TEHrMWK  ypuHnu  Bynagu. (1.22) Ba (1.23) (popmynanapra Kypa, nMMUTUK
noTeHumannapHuHr Gapyacu yyyH p (1) cnektpan ¢yHkuus 6utta Bynagn. o, (4)
OpKanu NOTEHUMan AroHa aHWKMaHraHaurn yYyH TUMUTUK noTeHumannap 6up — Gupw
bunan yctma — yer Tywapu. [lemak, x > 0 6ynraHga g (x) aHuK butta notexumanra
WHTUNagW. Xypau wy Tap3ga x < 0 OynraH xonga xam wy dukp TyRpunum
Kypcatunagun. byHgaH Tawkapu MMMUTUK NOTeHUMan yerapanaHrad 6ynagw. [lemak, yHra
(hakaT OuTTa cnekTpan matpuua — QyHKUMS Moc kenagu. byHgaH aca (1.18)
NIMMUTRIaPHUHT MaBxyq bynuwm kennb ynkaan. Teopema 1.1.1 ucbotnanam.

(1.1) Ba (1.2) (hopmynanapga N — oo Aa nMMKTIA yTcak,

q(t)=2[ﬂ’k +,uk _zgk(t)]i (124)

2 1 * 2 2 2
q (t)—EQ"(t)=Z[ﬂk+uk - 262 (0)] (1.25)

12



usnap dopmynanapu kenub umkaon. by epma & (t), k = 1,00 nap q(x +t)

noTeHumanra MocC KeslyB4l CnexkTpasn napameTpriapamp.
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2-§. [ly6posuH — Tpybosuy, auddepeHunan TeHrnamanap cMCTeMacuHm

KenTupno YmkapuL

AsBarno 6u3 ywoby
—y"+q(x + t)y = 1y, (-0 < x<0) teR (2.1)
y(0)=0 (2.1)
MacanaHuHr Benn — TutumapLu oyHKUMSICMHN Xucobnanmma. by epaa q(x) 1-§ aa ty3mb
ONVMHTaH YeKCc3 30HanmM NoTeHumMan. q(x) YerapanaHraHnmri yuyH ywoy
- y"+a(x)y = 4y, ®© <x<0 (2.2)
y(0) =0 (2.2")
MacanaHuHr Benn — Tutumapll yHKUMsCKH sroHa 6ynagun. o (x, 1) Ba ¢(x, A) OpKanw
(2.2) TeHrnamaHuHr
(60(0,2) =1 (0(0,4) = 0 23)
10'(0,4) =0 le'(0,4) =1
bowwnanhuy WapTnapH1 KaHOATNaHTUPYBYM e4UMMapUHN, u(x, A) Ba v(x,A) OpKamu aca
(2.1) TeHrnamaHuHr
[u(0,2) =1 (V(0,4) =0
u'(0,2) = 0 voy-1 Y
boLwnanhuy WwapTnapH1 KaHOATNaHTUPYBYM e4nMIapuHK Benrmnanmms.

O(x +t, 1) Ba @(x+1t,1) dyHkumsnap (2.1) TeHrNamaHuHr eunmnapu Gynuwm

paBLaH. lemak, ynap U (X, 1) Ba V(X, 1) opkanu 4ynsuknu ndopanaHaau:
O(x+t,A)=Au(x,A)+ Av(x,1), (2.5)
(X +1t,A)=Bu(x,2)+B,v(x,1). (2.6)
(2.5) Ba (2.6) TeHrnuknapga x = 0 Aecak,
A =6(t 1), (2.7)
B, =¢p(t, A1) (2.8)
kennb ynkaau. (2.5) Ba (2.6) TeHrnuknapgaH x 6ynnya xocuna onmb x = 0 fecak,
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A, =0'(t, 1), (2.9)

B, =¢'(t, 1) (2.10)

kennb ynkaan. (2.7) — (2.10) ndpoganapHu (2.5) Ba (2.6) TeHrnamanapra Kymmo, ywoy
O(X+t,A)=u(x,2)0(t, 1)+ v(x,A)0'(t, 1) (2.11)
p(X+t,A)=u(x,A) o(t,A)+Vv(X,t) @' (t, 1) (2.12)

aHuaTnapra ara 6ynamu3.bynapaaH aca
v (X+t, ) =0(x+t,A)+m (AD)p(x+1,1)=
—u(x, D)o, A)+m (M)t 1)]+
+V(GA) X [0 (1 A) + m T (A)p'(t,A)]e L, (0;) (2.13)
kenub umkaou. Beitn — TutumapLL pyHKLMACK SroHa BynraHnmri yuyH

0'(t,A)+m (1)e(t, 1)

m*(4,t) = - (2.14)
O(t,A)+m (A)e(t,1)
copmyna ypuHnu ynaaw.
OnguHrv naparpaaa m* (1) Y4YyH OnMHraH ywoy
NEi
m (1) = k(;t)+i (1) (2.15)
g(4) g(4)
opmynanu (2.14) ra Kyncak, Kynmgaru
2)0' (1, ) + k(M) o' (t, A1) + i/ F (L)' (1, A
m+(ﬂ,t):9( )0 (1, A) + k(A)p' (1, 1) + i/ F(1)p'(t, 1) (2.46)

g(A)o(t, )+ k(D) (t,A) +i+/ fF(A)p(t, 1)
opmyna xocun 6ynagn.by TeHrmukga MaxpaxHu MppauuoHanivkgaH KyTkapcak Ba

ONAWHMX Naparpadaa onuHraH ywoy
g(A)h(2) -k (1) = f(4) (2.17)

aNHUATHU Xpucobra oncak,

k(4,t) i A T (1)

g(4.1) g(4.1)

m'(2) =

(2.18)

kenub unkaau. by epaa

g(A,t) = g(A)O7(t, 1) + 2k (A)O(t, V) (t, 2) + h(A)p (t, 1), (2.19)
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K(A,1)=9g(2)0(t,2)0'(t,2) + k(A)[0'(t, A)A(t, 1) + O(t, )" (t,2)]+
+h(A)g(t,2)g'(t, 1). (2.20)
Bynapra Kywumya Kunmb, ywby
h(A,t) = g(2)07 (t,2) + 2k(2)0'(t, 2)p' (1, A1) + h(A)e" (t, 1) (2.21)
(OYHKUMAHN KnpuTamms. Y xonpa (2.19), (2.20), (2.21) TeHrnuknapHu Gutta matpuLasuii
TEHIMWK KYPUHWLLIMAA €31 MYMKVUH Bynaau:

g(A,t) k(A1)
[k(z,t) h(ﬂ,,t)]

0(t, 1) o(t,1)
(e'u,z) go'(t,ﬂ,)]x

g(1) k(1) o, A1) 06'(t,1)
X[ku) h(z)lx[mni) ¢'<t,z)J' @2
(2.22) TeHrnukga [OeTepMMHaHTNapra yTcak Ba  maTpuuanap - KynamTMacWHWHI
[ETEePMUHAHTL, JeTepMUHAHTNIAP KynaTMacura TeHr BynuwinHu xamaa ywoby
O(t, )" (t,A) — ¢ (t,2)0'(t,1) =1 (2.23)
anHUATHU xucobra oncak,
g(A,t)h(A,t) = k> (1,t) = g(1)h(1) -k (1) (2.24)
kennb ynkaon. (2.17) Ba (2.24) ra kypa
g (A, )h(2, 1) =k’ (4,1) = f(2) (2.25)
Bynaau.
Nemma 2.1. g (4,t), h(2,t), k(4,t) yHKUMSNAP Y4yH yLwiby

1 094t
Gt = L. 29D (2.26)
2 ot
1 8°g(A,t
h(i,t)z;-%+(1—Q(t»g(i,t) (2.27)

avHUATNap ypuHnu.
Ucbot. (2.19) paH t Bymmya xocuna oncak Ba (2.20) HM xucobra oncak, (2.26)
napxon kenub ynkagu. (2.19) nau

0%g(A,1)

oo g(1)07+g(1)06" +

1
2
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+k(2)-[0"0 +260'0'+0p "]+ h(A)p +h(A)epp " (2.28)
kenunb unkaau. by epaa
0"=1[aq(t) - 119, ¢"=1[q(t) - ile (2.29)
OKaHINUITMHN xmco6ra oncak,

1 0°g(a

;= h(4, ) +[a(t) - 1]g(4.1) (2.30)
2 ot

xocun 6ynaau. llemma 2.1 ucbornangm.

Nemma 2.2. Arap 1 € E Gynca,
signg (A,t) = signh (A4,t) =signg (4A) = signh (1) (2.31)
TEHrNUKNap ypuxnu ynagw.

Ucbor. (2.25) ra kypa
g(A,t)h(A,t)= f (1) + Kk (A,1). (2.32)

ieE Bynranm yuyH f (4) > 0 6ynagun. byHgaH g (4,t)h(A,t) > 0 kenub umkaaw,
SbHM
signg (A,t) = signh (A4,t)
TEHINUK ypuHnu. by epga t = 0 fecak,
signg (A) = signh (A1)
kennb ynkaau. (2.19) TeHrnmkka kypa

9(A)g(2.1) = [g(2)0(t, 1) + k(D)o (1, 2)] + f(2)p"(t, 1)

0

6ynagun. byHga aca, 2 € E OynraHn yuyH g (1) g (4A,t) > 0, SbHM
signg (A,t) = signg (1)
kennb uikagwn. llemma 2.2 ucbotnaHam.
Hatuxa. g (4,t) dyHkums xap 6up [4,, #, ] NaKkyHaga kamuga Gutta unausra

ara.

Nemma 2.3. g (2.t) yHKUMAHWHT (4 ra HucbaTaH) Hapya unausnapu Xakukui.
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NUc6oT. 2, « C /R coHyuyH 9 (4,.,t) = 0 6yncun aeb dhapas KUnanmnuk.

Kynugaru
f
m* (1) = k(i)”\/ (1)
g(4) 9(4)
f (4
m (1) = k(i)_i\/ (1)
g(4) g(4)
ngpogara Kypa

g (A ' (1.4) = g(A)0(LA) + k(D)p(t,2) + i/ f (A)g(t,2)
gy (LA) = g(A)O(tA) + k(D) (t,2) - i/ f () (t.2)
6ynagu. bynapHu Gup — bupura Kynantupcak,
g Ay (LA (t,A)=g(A)g(t 2)
bynagu. by epna 4 = 2, fecakBa g(4) = O HUM Xucobra oncak,
v (LA (t,2,)=0
kenub uikagn. [emak,
y (t,24,)=0 ém v (t,4,)=0
bynagu. AiTannuk y * (t, 1,) = 0 6yncuH. Y xonga ywoy

(- y"+a(x+t)y = Ay,

-0 < X<0 (2.33)

| y(0)=0
Yerapasuii Macana yuyH y(x) =y " (x +t,4,) = 0 (DyHKUMA 1 = A, XOC KuiAmaTra Moc
KenyBun XoC (oyHKums Gynagum. (2.33) komnnekc Xoc Kuimatra ara Gynmacnuri 6usHu

3NAANATra KeNnTupaau, YyHKn 2, « R*. JleMma 2.3 ncbotnanam.
(219) - (2.21) TeHrnuknapra MyBO(UK g(4,t), k(A,t), h(a,t)
(yHKUMANap 4 ra HucbataH OyTyH yHkumanap 6ynagn. Pywe TeopemacuaaH

tornanannb, g (4.t) dyHkuma xap 6up [4, . #, 1 nakyHapa dakat 6utTagaH ungusra
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ara OYNUWKHY KypcaTuw MyMKWUH. g (A,t) HWUHI ungusnapuim & (t) € [4,, «, 1 opkanu

Benrmnanmus. Ywoy

g(4.t) =T] s{-2 (2.34)

k=1 k
émnma ypuHnu 6ynuwmHn Jlnyeunn TeopemacupaH domnpanaHud Kypcatuil MyMKMH.
ByHuHr yyyH (2.19) TeHrnuk Ba OupuHYM naparpachgar g (A) ydyH €3unraH Yekcus
KynauTMaHu uwnatub (2.34) TEHIMMK Yan TOMOHUHUHT YHr TOMOHra HUChaTy YerapanaHra
ronomMopd  pyHKUMS  OynuwmMHM - KypcaTtuw  kudos. OHau  [lybposuH -  Tpybosuy

onddepeHuman TeHrnamanap cuctemMacuHn kentupund unkapamus. (2.34) ra kypa

g0, t) e o £ () = &(1) o3
ot A=< (1) ij L /1k :
k#j

6ynaan. (2.25) Tenrnukaa 4 = < (t) pecak,
—k (&), 1) = (&,(1),

k(& (1), t) =0 (t)\/— F(&,(1)) (2.36)
kenunb unkaau. by epaa
o (t) = signk (&, (t) t). (2.37)

(2.26) Tenrnukga 4 = & ;(t) pecak,

og (A,t)
S 2k (&(1), 1) (2.38)

kenmb unkaau. (2.38) ra (2.36) Hu Kyiicak,

gkfj (t) ﬁ é:k (t) - gkj (t)
/1j k-1 A

k=#j

= 20 (t)y- F(&,(1)  (2.39)

k

6ynagu. byHra kypa
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Bynagw.

g (1) =

E[ fk(t)—gj(t)
k=1 A

k= j

k

20
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Il BOB. AApum yKaa 6epunraH YeKCU3 30HanNu NOTeHUUaNK

LTypm-JinyBunn onepaTopu y4yH Teckapu macana.

1-§. Apum yKaa Gepunrad yekcus 3oHanu noteHuymannu Wrypm - Jinysunn
MacanacCUHMWHI YerapBum WapPTUHU cnekTpan bepunraHnap opKanu

ncoaanaliu

Apum YKkaa GepunraH Kynmaaru
Hy =-y"+q(x)y =4y, 0<x<w (3.1)
y(0)cos a + y'(0)sin ¢ =0, € (0,7) (3.2)

LLTypm — Jlnysunn yerapaeuin macanacuHm kKypub dnkamus. by epga q (x) kodaduUmeHT

1-§ Aa KMpUTUNraH Yekcns 3oHanm noteHuyuan. €, (x, 1) Ba ¢, (x,4) opkanm (3.1)

TEeHrMamMaHUHr KyIZVIﬂ,aFM 60LIJJ'IaHf]I/1‘-I LWapTnapHy KaHoaTnaHTUpyB4 e4nmMiiapuHn

benrmnanmms:
0, (0,4)-cos a, 8 (0,1) =sin a,
9, (0,A)=~sin a, ¢ (0,4)=cos a .
(3.1)+(3.2) macanaHuHr Benn — TutumapLu yHKUMACH m , (1) Kyiaugaru
0, (x,A)+m_(A)¢g, (x,A)e L,(0,0),Im 2 =0 (3.3)
MyHocabaTdaH Oup KMAMATNW aHWKnaHagu, YyHKM ¢ (x) JerapanaHraH yHkuums 1-§

HUHI HAaTWXXaapura Kypa

O(x,A)+m" (A)p(x,4) e L,(0,0), ImA=0 (3.4)
k(A A F (A
m’ (1) = ( )+i ( ). (3.5)
g(4) g(4)
(3.4) myHocabaTtura ywoy
0(x,A)=0_,(x,4)cos a —¢_(x,1)sin « (3.6)

p(X,A)=0_,(x,A)sin a +¢_ (x,1)cos a (3.7)
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npoaanapHu Kysmus:
0, (x,A)cos a +m" (A)sin a]+
+¢, (x,A)-sih @ +m (1)cos ale L,(0,»). (3.8)
(3.8) myHocabaTaaH

m (4) - —sin ¢+ m (A)cos « (3.9)

cos @ + m (A)sin «

Bynuwwm kenub ynkagu. (3.9) dopmynara (3,5) ncoganu Kynmo

—g(A)sin a + k(A)cos a + i,/ f(A)cos a
g(A)cos a + k(A)sin a +i4/f(A)sin a

m, () = (3,10)

ByNuLWIKMHK TONamm3.

(3,10) TeHrnmMkaa MaxpaxHu UppaLnoHanmkaaH KyTkapcak Ba ywoy
g(A)h(2) -k (2) = f(2)
aHnaTK xpcobra oncak,

[-gsin a + k cos a+i\/7cos a]lgcos a + Kk sin a—i\/?sin a]

(gcos o + ksin a)’ + fsin’a

m, (4) = (3.11)

AbHU

—ig(/l)sin 2a + k(A)cos 2a + h(A)sin a cos a +i+/f(A)
m, (1) = —2 (3.12)

(gcos o + ksin a)’+ fsin>A):g

Kenud ynkaow.
Bein - Tutymapw (YHKUMACUHUHT (3.12) KypuHULLMra acocnaHraH xongja

Kynugari yHKUNSNapHU Kuputib onamms:
A(2) =h(A)sin “a + g(A)cos * a + 2k(A)sin a cos «, (3.13)
C(A)=nh(A)sin acos @ — g(A)sin acos a + k(A)cos “a —sin “a) .(3.14)
Arap bynapra Kywumya Kunmb ywoy
B(1)=nh(A)cos “a + g(A)sin “a — 2k(A)sih « cos «, (3.15)

QYHKUMAHN kuputcak, (3.13), (3.14), (3.15) TeHrnuknapHu OMTTa MaTpUL@BUN TEHTIUK

KypUHULWMAA €3UL MyMKUH Bynaau:
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A C cos « sin @ \(g(A) k(A))fcos a —sinh a 316
(C B]-_[—sm a  COoS a}[k(ﬂ)tﬂi)}(sm a CoS « J' (' )

(3.16) TeHrnukaa geTepMmUHaHTNapra ytcak, ywoy
A(A)B(A)-C* (1) = f(A) (3.17)

anNHWAT Kennd Ynkau.

Kuputran 6enrunawwnapaar cyHr (3.12) Kyumaarn KypUHULLHK onaau:

C(/1)+i1/f(/1). (3.18)

A(4) A(2)

m,(4) =

(3.18) ra acocaH (3.1)+(3.2) MacanaHuHr y3nyKkcu3 CnekTpu

Eess = Rl\{(_oo 'O)U U (ﬂvk’,uk)} (319)
Tynnamaa nbopar bynagu.
&,,n=012,.
opkarn

) g(A)A(A) = (g(A)cos a + k(A)sin a)’ + f(A)sih *«

DYHKUMSHUHT unauanapuHn benrunainmms. Ywoy

0
Texrmukgad 4 € E BynraHpa g(A)A4(4) > 0 6ynuwm kennub umkaaun, YyHKu

0
A e E,, OynraHga s(4)>o0 Oynuwm Gusra mabnym. g(A) YHKUMA CEKTPHUHT

Bynaknapuga y3 uwopacuHu caknaraHnurn Ba bup 6ynakgaH 6owka 6ynakka yTraHga
MLLIOpPaCWHW Kapama — KapluMcura ysraptupuil cababnu 4 (1) QyHKuMs nakyHanapaa
kamuga OutTagaH wngmsra ora Oynuwm kenub uukagu. Arap (3.13) udogapaH
(honaanaxmo, ywoby

f.(1)=h(A)sin “a, f,(1)=g(2)cos “a + 2k(A)sih acos a
(yHKUMSAMapHU KupuTCak Ba Pyle TeopemacuHu Kynnacak, 4(4) (yHkums xap 6up

nakyHaga gpakat buttagaH unauara ara 6ynuwm kennb ynkaou, SbHu
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&, € (0 ,0], & e[4,,u,ln=12,.
MyHocabatnap ypuHnu 6ynaau.

Tabpud —1. 4 (1) = 0 TEHrNamaHwHr ungusnapw 6ynrad ywby & ,n=01,2,..
CoHnapra Ba ywby o, =signC (& ), n=0,1,2,... wuwopnapra (3.1)+(3.2) yerapasuu
MacanaHuHr CnekTpan napameTpnapu gennag.

Tabpup - 2. ¢, o,, n=01,2,.. cnektpan mnapametpiapra Ba
Agr A, p,,n =12, Y3NYKCU3 CNEKTPHUHI YeTku Hykranapura (3.1)+(3.2) yerapasui
MacanaHuHr cnektpan 6epunrannapu gennnaau.

(3.1)%(3.2) YerapaBuin MacanaHuHr cnekTpan GepunraHnapuHy TONULW Macanacura
Tyhpu Mmacana peaunagn. AkcuHdYa, cnektpan OepunraHnap 6yianva  (3.1)+(3.2)
Macanagarm q(x) KO3(P(UUMEHTHN Ba ctg « HW TOMULI Macanacura Teckapu macana
e

Teopema 2.1.1 Kyinmaary TEHrnMKNap ypuHnm

AR RACTON (3.20)

tga=—
ML T
q(t) = 2ctg 2a+2§0(t)—i(lk +ou, - 28, (1), (3.21)
By epaa
f(i):lﬁ lk_i.”kﬂ_ﬂ, (3.21)
© -1
A() = (2 - T = (3:2)

Ba ¢, (1) k=021,2,. Nnap ywby
—y s+ g(x+t)y = Ay, 0< X< o (3.23)
y(0)cos a + y'(0)sin a =0 (3.24)
MacanaHuHr crnekTpan napametprapuamnp. (t — Xakunkuin napameTp).
Ucbor. (3.1)+(3.2) macananuHr (3.18) Benn-TutumapLu doyHKLMACK YuyH

acUMNTOTMK  cpopMyna onmb, yHM KNaccuk acuMnTOTUK popMyna bunaH

conuwTupamms. Ly makcagaa Kyiuagar acumnToTukanapHn kentupuo
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YMKapamms.

5) 1 te -4 1t e -r .
- - 1+ 20, Plow, (325
0 aoe o s g, LT =20 4~ (3.25)

k

k(4) g(l)i o+~ F(5))

h(2) h(2)mg'(£,)(A - &,)

1
=0(—), 2] w0 . (3.26)
2

Bynapra kypa
C(A) B h(A)sin @ cos a — g(A)sin a cos a + k(A4)(cos “a - sin 20:) B
A(1) h(ﬂ)sin2a+g(/1)cosza+2k(/1)sin a COS a
. k(1) 2 .2 g(4)
sin @ cos a — (cos “"a —sin “a) - -sin 2«
= h(4) 2h(4) :ctga-rO(iW, ‘l‘—)oo'
) 9(4) k(4) . =1)
sin " a + cos " a + 2 Sin « cosS «
h(4) h(4)
(3.27)
(3.27) TeHrnukka acocnaHmb % (yHKUmara  Murtar-llecpconep TeopemacuHm
A4
Kynnacak, ywoy
C((4 ” C
€A gasy (€0) (3.28)
A(1) -0 AJ(E )4 = ¢))

TEHrNWK xocun 6ynaau. Kyivngaru
A(L)B(1)-C?* (1) = f(A)
alHuATAa 4 = ¢, OeCakBa o, = signC (&, ) SKaHWHK xucobra oncak,

C(&,)=o0,+- F(£,) (3.29)

Kennb ynkagw.

A1) 6yTyH q)yHKLllVlﬂ }73|/|H|/|Hr HOMMapn ¢, ,n=0,1,2,.. Ba dCUMNTOTUKACKH
), |/1| —

opkanu bup KniimaTtnn aHuknaHagwm:

t g -
AL) =sin *a (2 - D] T (3.30)

k

Kynannuk y4yH
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.5 2
A(A) = (4 - £)]]

k=1 Kk

YHKUMSIHN KMpUTUG onamus.

(3.31)

(3.29), (3.30), (3.31) naH cbonpananud, (3.28) TEHIMMKHM KyAngarn KypuHULWLa €3u

MYMKWH:
c(a 1 * o, F(EL) 1
=ctg o + . +0(—) |/1|—>oo
A(A) Asin“a T A/(E) =2
NERCS) .
3H,E|,I/I oCa yLu6y d)yHKuMHHMHF aCMMNTOTUKACUHN ypraHamma.

1

2 A=A, = A

2
1/f(ﬂt)\/lk_ll A, /1k 2 \/*ik—/l )

A(2) & - a-e \inE -4 £ -4

5)]_[

k

A \/ﬁ 11_‘5}[1&}
A =&, |k S, — 4 S, — 4

_ \/; \/ﬁ 1+2§k_/1k_luk+(§k_ik)(§k_luk)J=

a-e e A&, (2-¢)°
Ji J { 1 1 }
- exp Y In(1-—(, +u, —25)+0(5) ¢ =
A=<, k=1 A -4

R '%[1——§(/1 + 2§)+O(in=
TR Y S-S VI
y)
:Lll'i'é:_o"'g(iz)} 4[1_i£ (ﬂ'k"":uk_zé:k)"'of_z)}:
2 A A7) | 244 \ 1

1
- 2 yl 2 0 :
Ji 21\/_{ §+Z( P ék)}+=[fﬁ}
[emak, ywwby
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f(/l): ! { 2&, +Z(/1 +u, —2& )}+O(
A N ux/— R !

acumMnToTUK chopmyna Haxapunagu. Ywoy

C(/l)Jri V(1)

A(Z2)  sin “aA (4)

1, >« (333)
Ji )

m (1) =

a

copmynara (3.32) Ba (3.33) ru nchoganapHu Kynmb, Kynmaarm acuMnToTukara ara 6ynamma:
i 1
+
\/Zsin a  Asih ‘a

i ® 1
=28+ T (At u, - 28+ O (), Al> .
uﬁsinza{ 2 # } =2 H

k=1

7oy TU) (3.34

v Al(E))

M s

m, (A)=ctg o +

OHOM aca, m (1) GyHKUMSA yayH BoLlKa ycyn GunaH acuMnToTUK (hopmyna onamua.
AsBaro yLby

(- y"+q(x)y = Ay,
¥ (0)=0

0<x <

MacanaHuHr m(4) BeAn-Tutumapll GYHKUMACUHUHT  acCUMNTOTUKACWMHW  KenTupnd

unkapamua. B.A.MapyeHkonuHr [11] vwmga Wrypm-Tiysunn TeHrnamacuHuHT Kynmaaru
eynMmnap mMasxya 6ynuwmn KypcaTunraH:

X
yi(x,4)=exp ji\/;x+J'01(t,/1)dtleL2(O,oo), Im 4 #0
0

y,(x, 1) = exp {[— i\/;x + jaz(t,/l)dtw}e L, (-~ ,0) , Im A #0
| 0 J

By epoarm o, (r, ) Y4YH ¢(x)e c'10,0) 6ynranga ywoy

c,(0,1)=

1 1
¢ (0) + O (—), Al > (3.36)
2iA = 1 ‘ ‘

acuMNTOTHKa YpuHnu Gynaaw.
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LLUTypM-TTnyBMnn TeHrnaMacuHuHT yIwby ¢ (0,1) =0, ¢'(0,2) =1, 6(0,1) =1,
6'(0,2) =0 BownaHhuy WapTnapH1 KAHOATNAHTUPYBYN ¢ (x, 2) Ba 6 (x, A) E€4YUMIIAPHM

vy (x,4) Ba y, (x,A) equmiap opkanu nugogananmma:

0(x, 1) = * - o,0.4) Y, (X, 2) -
204 +0,(0.4) +5,(0,1)
iNa+0,(0,2)

C2ivA 4 0,(0,4)—0,(0,4) V(0 A)
p(x,4)= - Y, (X, 4) -
2i2 1 0,(0,4) + 5,(0,2)

1
Sy, (x, 1) .

C2iVA 4 0,(0,4) - 5,(0,2)
bynapra kypa

1+ mA)ivi - o,(0,2)
+
2iv24 + 0,(0.2) -~ 5,(0,2)

v (X, A) = @ (X, A) + m(A)0 (X, 4) = y,(x, 1) -

(3.37)

“1+mA)iNa + 0,(0,2)
+y,(x,4)-

2ivA + ,(0,4) - 5,(0,2)
6ynagw.
yi(x,4)e Ly (0,0), w(x,A)e Ly(0,0), y5(x,4)¢& L,(0,0),0m A #0)
Bynranu yuyH (3.36) garv oxmpru xag Honra annaHuwn 3apyp. byHra kypa ywby

m(d) = : (3.38)

iNA +o,(0,2)
TEHITUK YpuHM 6ynaan. o, (0,4)  (yHKumsHUHr (3.36) acumnToTacura BuHoaH
1 1 1
m(L) = = -

. 1 i A
iNA +
2iN A

1 1
~q(0) + O(—) l-=—q0)+0(—=

=1 27
: 1 1(0) 0(1 ]} i 1 (0) 0(1)
= + —gq + = - + - q + —).
m//lL 22 AN NA 2ia2 = ;2

(3.39) acumnToTMKaHK yLLOY

2 f (3.39)

cos @ — m(A)sin «

mey () =

a .
sn a + m(A)cos a
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TEHIMUKKa Kynno, Kyinaaru

i 1 1 cig«a
ma(/l):ctgochT-_2 —;-_2 +
A sin "« sm. a M o (3.40)
s (q(0) - 2¢tg "a) ——+ O ()
2sin "« ANA T A
dhopmynaHu kenTupub Ynkapamms.
HuxosT, (3.34) 6unax (3.40) Hu Takkocnacak (3.20) Ba ywoy
q(0) = 2ctg “a + 2&, - i (A, + p, — 2&,) (3.41)

TEHIMUK kennb uukagu. Arap OM3 q(x) MOTEHUMan YpHUOA q(x +t) NOTEHLMAnHM

kapanguraH 6yncak (3.41) TeHrnuk (3.21) KypuHuwHWM onagn.  Teopema 2.1.1

ncoboTnaHam.
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2-§. Apum yKaa 6epunraH yekcu3 3oHanu noteHuymannu LTypm -
IlnyBunn yerapaBuil macanacu y4yH

OyoposuH - TpyboBuUL cucTemacu

(3.1)+(3.2) macana yuyH [ybposuH — Tpybosuy auddepeHuman TeHrnamanap
cUCTEMACWUHW  KeNTUPMO  umkapamu3. BYHWHr  yyyH  KyWmgarn — anHuaTnapaaH

onganaHamms;

[9(/1 1) k(4, t)]

0(A,1) @(A,t)
k(4,t) h(4,1) ]X

0'(A.1) ¢'(4,1)

[(z) k(l)J[ﬁ(l,t) (p(/i,t)JT

k(1) h@A))le'(1,t) ¢'(4,1)
A1) CW1) Cos « sin «
(C(ﬂ) B(E)J_[—sin o  COS a]x

X[g(ﬂ) k(ﬂ)}x[cosa sin aJT' 4.2)

k(1) h(4) —sin ¢ COsS &

Arap 613 q(x) ypHuga q(x + t) HW oncak, (4.2) TeHrnuK ywoby
A(1,t) C(4,1) CoS « sin o
[C(A,t) B(/l,t)]_[—sin a  COS a]
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T

X[g(ﬂu,t) k(ﬂ,t)JX(COSa sin a} (4.3)

k(A,t) h(4,t) —sin ¢ cosS

KYPUHULLHK onaaun. (4.2) paH

g(1) k(4) CoS a sin « !
[k(/l) h(/”L)J_(—sin o cosaJ "
><(A(ﬂu) C(J)JX( cos « sin aJ (4.4)
C(41) B(4) —sih ¢ COS «

Kenunbd ynkagu.

(4.4) Hu (4.1) ra KysmMu3 Ba xocun 6ynraH ugpogaxm (4.3) ra Kysamu3s, HaTuxaga

A(A,t) C(A,1) A(1) C(A) ]
[ ]:G-( J-G (4.5)
C(4,t) B(A4,1) C(1) B(A)

kennb unkaaon. by epoa
cos « sin « 0 ¢ cos ¢ - sin «
G = X X =
—-sin @ CO0S « 0" o sin « cos «

(cosa sin a} (aCOS(Z'Fq)Sin(Z —esina+(pcosaJ
X

—-sin @ COS « g'cos a + @'sin ¢ —0'sin a + ¢p'COS

cos ¢ sin «a 0, o,
= X =
—sin a COS « o', o',

0,cos a + 6 sin a ®,C08 a+ ¢ sin a
:( } (4.6)

-6 sina+0'cosa —¢@ sina+ e cosSa
o (24 a o

(4.6) ndpopanu (4.5) TEHrNMKKA KySMKU3, YHI TOMOHZArM KynantMaHn xucobnacak Ba

MOC 3MeMeHTNapHn bup — Gupura TeHrnacak, Kyiuaarv ainHusTnap kenub ynkaou:

A(2,t) = A(A)(O,cos a + 0, sin a)’ +2C (1) 0, cos a + 6, sin a)-
(@, cos a +¢' sin a)+B(A)p, cos a+¢' sina), (4.7)
C(A,t)= A(A) O, cos a +0' sin a)(—0,sin a+6' cos a)+
+C ()¢, cos a +¢' sin a)(—0,sin a+0' cos a)+
+C(A)6,cos a+6', sin a)—¢, S a+¢', cos a)+
+ B(A)(4, Cos @ +¢', s a)(—4g, s a+¢, cos @) (4.8)
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B(A,t) = A(A)(—0,sin a +0' cos a)’ +
+2C(A)(~¢,sin a +¢' cos a)(—-0,sin a+0' cos a)+
+ B(A)(~¢, SN a +¢' cos a)’. (4.9)
(4.7) Ba (4.8) (hopmynanapra acocaH ywwoy

1 8A(A,1)
2 at

= A(A)O,cos a +0' sin a)( @' cos a+ (q(t)—A)0, sin a)+

+C(A)0' cos a+(q(t)—2)0, sin a)(p, cos a +¢' sin a)+
+C(A)0, cos a+0°' sin a)g' cos a+(q(t)-A)g, sin a)+
+B(A)(¢, cos a +¢', sin a)(p', cos a+ (q(t) - 1)g, sin a) =
=C(A,t) + (q(t) = 2 +1)sin a[A(A,t)cos @ — C(A,t)sin «]. (4.10)
TeHrnuknap ypuHnu. (4.10) anHnaTHY Kynnaan KypuHuga €3unb onamus:

AA(A,1)
ot

=2C(A,0)cos “a + (A —q(t)sin “al+

+ A(A,t)(q(t) = 2 +1)sin 2« . (4.11)

OHay aca (4.11) anHnaThaH Ba ywoy

A(A,t) = —sin 2a(go(t)—;t)fo[ M, (4.12)
A

A(A,1)B(A,t)—C*(A,t) = f () (4.13)

aHusTnapgaH  gonganaHnd [dybposuH — Tpybosuy auddepeHuman TeHrnamanap

cucTemMacuHn kentupub Ynkapamus. (4.12) ra GuHoaH

DL gntge o 2050 (4.14)
ot A=£y (1) k=1 k
oA (At ) () 2 g () =& (t
(4,1) i a~(§o(t)—§n(t))~§ ()'H & (1) f:(),
ot A=E, (1) 4, k=1 Ay
n=12,.. (4.15)
(4.13) TeHrnukpa 2 = & _(t) Aecak,
C(& () t)=0 (t)/- F(& (1), n =01.2,. (4.16)
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kennb unkamn. (4.11) amHmatga 4 = & (t) pedmus Ba (4.15), (4.16) TeHrnuknapHm

xucobra onamma:

— 2[ctg ° - ~f
1) = [ctg "a + r§: (t) = a(t)]o, (1) (&, (1) | (4.17)
S () =&, (1)

k=1 A

k

— 22 [ctg ‘o + £ (1) - q(D]o, (1))~ T (&, (1))
* t)y — & (t '
(&, (1) =&, () - T1 Tt U

k=1 K
k=n

HOE 1,2, . (4.18)

(4.17), (4.18) cuctemara [dybposuH — TpyboBul OucbdpepeHLman TeHrnamanap

cucTemacuy aenmnaap.
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