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Abstract. The problem of the study is a stress-strain state of the elastic layer reinforced on the
surface with longitudinally and transversely arranged plates of finite width.

Boundary problems for such a block structure have not previously been studied analytically due
to the lack of the appropriate mathematical apparatus. In a number of works the object of study
are the cases of reinforcement with longitudinally and transversely directed cylindrical armature.
However, these problems have limited range of application: just as the building constructions,
while the problems studied in this paper have a much wider range of applications. In particular
in the study of underground structures’ strength, where for secure fastening longitudinally and
transversely extended supports are necessary. It is the study with the defectoscopy method of the
state of inaccessible lower support according to the characteristics of the upper support fields. It
is of interest to study the behavior of such a block structure with different locations of armatures
and their different mechanical characteristics. The question of the wave fields excited in such
constructions also has not been studied yet. The study of such problems has been made possible
thanks to the development by the authors of the solution method for integral equations’ systems
with meromorphic symbol.

The paper presents various settings of boundary problems for block structures representing
linearly deformable layer having longitudinally and transversely located surface reinforcing elements
modeled by heterogeneous plates in the form of different sized strips with different mechanical
properties.

Keywords: localization, stress-strain state, factorization, topology, boundary-value problems,
differential equations, exterior forms

PaccmarpuBaercst 3amada 06 wucciieioBa- 3U C OTCYTCTBUEM COOTBETCTBYIOIIETO MaTeMa~
HUAU HAIPS2KEHHO-Je(POPMUPOBAHHOIO COCTOs- TUYECKOTO ammapaTa. B psje pabor 06beKToM
HUS yIPYTOro CJI0d, apMUPOBAHHOTO II0 IIOBEPX- HNCCJICJOBAHUSA BBICTYIAIOT CJIydaW apMUpPOBa-
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paHee He UCCJIeJOBAJINCh aHAJNTUYECKHN B CBA- [a30H NIPUMEHEHHUs, JINIIb KaK CTPOUTEJIbHBIE
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KOHCTPYKIIUU, B TO BPEMs KaK HUCCJIE/lyeMble B
HaCTOsIIIell paboTe 3a0aY1 MMEET Topa3mao boJee
IMMUPOKHE BO3SMOXKHOCTU UCIIOJIB30BaHUA. B qacT-
HOCTH, [IPU UCCJIEJIOBAHUN IIPOYHOCTH ITO/[3EM-
HBIX COODPY?KEHUM, TJIe MPUXOJIUTCS, JIJIsi HAJIEHK-
HOCTU KPEILIEHUS, UCIIOJIH30BATDH MPOI0JIHHBIE
U TOIIepeYHbIE IIPOTSAXKEHHbBIE OIIOPbI, & TaKKe
[IPU U3YIEHUU METOMIOM Je(EKTOCKOINHI COCTO-
AHNA He,Z[OCTyHHOfI HI>KHe OIIOPHBI IO JJTaHHBIM
roJieit BepxHeit omopsl, [Ipeacrasiisitor wHTe-
pec uccJIeloBaHUs TOBEJCHUsT TaKoil OJIOUHO
CTPYKTYPBI IPH PA3JIMYHDBIX PACIIOJIOKEHUAX ap-
MaATyp U UX MEXaHUYIECKHUX XapaKTE€PUCTUKaAX.
He uccremoBan Takke BOIPOC O BOJTHOBBIX I10-
JISIX, BO30YKIAEMbBIX B MOJIOOHBIX KOHCTPYKIIU-
ax. VlceaenoBanue 3TUX 3329 CTAJI0 BO3MOXK-
HBIM OJtaromapsi pa3spabOTKe MeTO/a W perlre-
HU$I CHCTEM MHTErPAJIbLHBIX YPaBHEHUN C MepOo-
MopdubIM cuMmBosioM [3]. B paGore npuBogsiTest
pa3/IMIHbIE TIOCTAHOBKY I'PAHUYIHBIX 33184 JIJIsT
OJIOYHBIX CTPYKTYP, IPEJACTABJISAIONINX JITHEH-
HO J1edOpMUPYEMBIil CJI0i, UMEOINil ITOBEPX-
HOCTHBIE IIPOJIOJILHO-IIONIEPEYHO PACIIOIOKEH-
Hble apMHUDPYIOIIUE 3JIEMEHTDBI, MOJAEC/IUPYEMbIC
Pa3HOTUITHBIMY IJIACTUHAMHE B POPME ITOJIOC pa3-
HBIX PA3MEPOB U C PA3IUIHBIMUA MEXaHUICCKUMU
CBOHCTBAMMU.

1. Pacemorpum yupyruit cjoit Tosmuaet 2H
HA BEPXHIOI U HIUKHIOI IPAHUIBI KOTOPOT'O Jeii-
CTBYIOT TapMOHUYIECKNE BO BPEMEHU HOPMAJIb-
HbIE HaIIPAZKEHUA: g3p — Ha BEPXHIOIO I'DaHUILY
U g3g — Ha HIXKHIOIO I'panully. BeejieMm cucre-
My KOODJMHAT, IPUHAB OCU T1 U To JIEeXKAIllU-
MW B CPEJUHHON IJIOCKOCTHU CJIOsI Tapasljie/ib-
HO TPAHUIAM, & OChb XT3 — IEPIEHIUKYJISIPHO
9TOI IJIOCKOCTH. Tor/ia BEKTOP IepeMeleHni
u = {u1, uz,us} B CJI0E BBIPAIKAETCS COOTHOIIIE-
HueM [4]

’UJ3(.T1, z2, :‘C3) = EgnglU?)(al’ ag, 1'3),

F(ay, o) = // f(xhxg)ei<a1”1+“2x2>dm1dx2,
—

F(ai, o) = Faof(z1,22),
1-v)H
o5l = &7
p

(1)

o)

f($1,$2) _ // F(oq,ag)e_i<a1$1+a2z2>da1da2,

fla1,m2) = F3 ' F(a1, a2),

U(zs) = By(x3)Gsp + B_(23)G34,
Gap(ar, a2) = €53 F293p,
Gsa(a1, ag) = 53¢F2934,

By =+ky, ki =K; K],
AT = 4(72t2 — )\20102151),
A~ =4ty — N2o109t1_),

01
K2+ = AT [751 ($3) - /\252 (333)] s
_ o
Ky = A—i [’ysl_ (z3) — A2sq_ (xg)] ,
N ShO’jl’g N ChO'jl‘g
S] (Z)_ ChO’jfl7 C] (Z)_ ChO’jH’
_ chojrs _ shojxs
sj-(2) = sho;H’ ¢-(2) = sho;H’
tj:thO'jH, t]’,:CthO'jH,
2H2
0'2204%4—04%, o= ,
"
QQ
y=0'=, o3=0" -0
1—2v
0? =o% — 02, €= 55,

U(H) =Us(H), U(-H)+ Usa(—H),
By (H)G3p + B-(H)G3q = Usp(H),
B (—H)Gsp + B-(—H)G3q = Usa(—H).

B kadecTBe apMuUPYIOMINX 3JIEMEHTOB IIPUMEM
mwractuabl Kupxroda.

YunTbiBast O0JBIION HAOOP PA3INIHBIX Ba-
PUaHTOB KaK Ppa3MeE€pPOB U MEXaHU1IECKUX CBOICTB
ApPMUPYIOIINAX 3JIEMEHTOB, TaK U YCJIOBUM KOH-
TaKTa UX CO CJI0EM, OIPAHMIUMCSI B HACTOSIIIEH
paboTe ciiydaeM BepPTHUKAJJIbHBIX BO3IEHCTBUI
Ha apMUPYIOIIe 3JIEMEHTHI 1 KOHTAKTOM ILjIa~
cTuH co cjioeM 6e3 Tperust. O603HAYUM ILIACTH-
HBI UHJIEKCOM b Ha BepxHel rpaHuile u d- Ha
mmkHei. Ilycrs gByMepHbIe 06/1aCTH KOHTAKTA
apMUPYIOIINAX JIEMEHTOB Ha BEpXHE IpaHuIle
0003HAYEHBI Q;r, a Ha HyxkHeit — € . Ipumew,
9TO apMUPYIOIUE 3JIEMEHTHI HallpaBJIE€HbI BJOJIb
OCH T] Ha BepXHeil rpaHuIle CJIos U BIOJIb OCH
ro — Ha HIKHeil. Torja ypaBHeHMe ILJIACTUHBI
Kupxroda mpu yciaoBun KoHTakTa 6€3 TpeHnsd
UMeeT BU,

0* o? ot
07:17%87:1:3 Tx%) — €43p | U3b =

= e535(q3p — t3p),

64
Oxt

(
(2)
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(1—v2)12H*

€53p =
Byhd

(1—v)12H*

2
€43p = W Pp
P B2

M5t miacTHH Ha BepxHEl rpaHuIle CJI0sl UMeeM
0003HaYEHNsI ¢ UHIEKCOM b

Ry (01, 0x2)ugp + €536 (t3p — g3p) =

ot 0? o? ot
— (L 42 T T
(83:‘11 * O0x? O3 * oz 543> tart

+ es3p(t3p — g3) =0, (3)
Rb<—i0z1, —iOzz)Ugb = Rb(—ial, —iag)Ugb =

= [(O&% + Oz%)Q — 843] Ugb,

Usp, = Faugp, Gz = Fagsy,, T3, = Fatsy,
aQU3b 82U3b
M, =—-D = of)
b b1 ( 923 + v 927 > J3p(0),
Dy, Dy,
Dbl - m7 Db? ﬁu
83U3b 83U3b
E— 2 =
= fa(0),
usp = Fu(0), 28 f (00,)
sb = J1o(080), o= = fan(0h),
Eyh} -
Db = 67172, 5g1 = m
12(1-17) i

3nech My u QQp — msrubaromuit MOMEHT U Tiepe-
PE3BIBAOINAs CHJIA B CHCTEME KOODJIUHAT T'10L9;
hy 1 hy — TOMMWHBI IJIACTUH, W — YaCTOTA
Kojiebanus OJIOUHON CTPYKTYpPBI, pp — ILJIOT-
HOCTHb MaTepuaJia IJIacTulbl, Ky — Moy FOH-
ra MaTepuaJa IJIaCTUHbI, Y, — KO3 DUIneHT
[Tyaccona. 3yech npuHsATH 0603HaueHUst U3 [5.
Fy; = Fy(ay,a2) u Fy = Fi(aq) — aBymepubiii
7 OJHOMEPHBIN omepaTops! mpeodbpazopanus Py-
pbe COOTBETCTBEHHO. AHAJIOIMYIHBINA BUJ HMe-
0T I'PAHUYHBIE YCJIOBUS HA HUXKHEM OCHOBAHUU
ciost. [Ipumensist merojier pabor [6-8] k 6r104-
HOI CTPYKTYPE, COCTOSATIEN U3 CJI0S U IJIACTUH
Kupxroda, nexammx Ha BepxHel W HHUXKHEH
PPaAHUIAX CJIOsI, MOJydaeM (PYHKIMOHAJIbHBIE

YDaBHEHUs] TPAHUYIHOI 38/1a41, KOTOPBIE MOYKHO
peJICTaBUTh B BUje [5]

Rb(—ial, —iag)Ugb = ((Oz%+0¢%)2—€435) Ugb =

= — / wy + €536 F2(g3p + t3p), (4)

a0,
b=12,..., B,

W anajgorun4so JJId HU2KHET'O OCHOBaHM A

Ry(—iay, —iag)Usq = ((a3+0a3)* —e434)Usqg =

=— / wd + €53¢F2(g3a + t34), (5)
90,

d=12,..., By

Bueruss dpopma Jis mIacTUH HA BEPXHEM OC-
HOBaHUU UMEET BUJ,

Wp =
. Pusy, O%uzy, Ouszy,
= egpe’ TS — | T2 — i — a3+
83:% 895% 0xo
83’&317 82U3b
+iaSusy + 2——2 — 2ig——2 | dxy+
278 O0x30wy 2 Ox? !
32U3b 26u;;b

0u ) .
+ [ 3 —}—za?u;;b] dxs

(%‘i{’ i (91‘% N o0x1
(6)

L1t TpsSIMOJIMHETHON TPAHUITLI OHA TPUHIMAET
BBIpasKeHUE

Wp = ei(oz,:r) - [z’aleDb_l — QbDb_l—

ou
(2 2\ YU3b
(a5 +wmpay) s +

+ias [a3 + (2 — vp)ad] u;),b] dxi, (7)

Ha Hum>kHEM OCHOBAHWHN IIJTACTUHBI BHEITHUE
GbOPMBI 15 TIEPIIEHINKYJIAPHO PACIIOIOXKEHHOM
IUIACTUHBI OyIyT MUMETh B IPUHATON CHUCTEME
KOOpAUHAT BBhIpaKeHUe

3
[ 0uza
3
Oxy

2
(o) L 0“uzq —a2 Ousg
Ox? o

wq = e +
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. 3 5 Pugg o; d?usq d ) . 1 1
+ 107Uz + 7(‘%%8551 — 210 &U% To+ Fi (&)( — /{’Lagg_Db My, — Dy Qpr—
6Qb7‘
83’&30[ (92’&30[ 2 aU3d 3
—1q — ) d . ou
* ox3 e Ox2 2 0z Hiaplsa| 6Ty — () + 1pa?) 8;£r+
2

(8)

+iqoe— [a3,_ + (2 — vp)ad] u;z,br}ei"‘lxldxl—i-

JI1s IpAMOJIMHEHOI TPaHUIIBl OHA IPUHIMAET
: -1 -1
BbIparkeHue + / {zagng Myx — Dy " Qux—
15,975%
ou
2 2, OU3bA
- . _ _ — (ag— +wpaf) +
Wy = el<a’x>{— [zagMdDd - Q4D 1_ Ox)
- 2 2
2 9\ Ousq +iomg [5e + (2 — wp)of] u3b>\} X
— (a7 + v403)

81}1

« eZ(Oz1331—042270b)d1,1+

+ 10 [ Oz% + (2 Z) a%] u;),d} }dl’g. (9) + E53be*ia22_625 [ng(ah o1 )—

- st(oé1,0é21—)]> =0,

2. IlpuBeneM BbIparkeHust JJIsI IICEBIOIND-
depeHnnaIbHbIX YPaBHEHUI Ha IIPaBOil CTOPOHE Co = C2b — C1b-
IJIACTUHBI ¢ OOJIbIIeiH KOOp,H;HHaTOfI BTOpOﬁ ocH. Ha jsieBoMm 6epery ILJIACTUHDBI HCGBHOHHd?(be'
O6o3HaYNM HIPUHAJIJIEXKAIIIE 3TO cTOpoHe PEHINAJIbHbIE YDABHEHUS UMEIOT BUJT
IIJTACTUHBI BbIPAYKEHUsT WHJIEKCOM T°, a JIEBOIA,
C MeEHbIIEd KOOpJAUHATOH X2, — UHJIEKCOM 1
A. Ilycrs mnactmaa 3anmMaer objgactb (U Fi (&) <_

, -1 -1
/ {za21+Db Myy — Dy~ Qux—
(|z1] < 00, ep1 < 22 < ¢p2). Torma uveem

O

Ougp
- (O[%l+ + l/b()[%) 81‘2
-1 . -1 -1 A
Fy (51)<_ / {Za?l—Db My =Dy Qor— Ly [0, + (2 — 1)a?] Usbx}emmdx1+
8Qbr
, —1 -1
(B + o) e v/ {WQHDb My = Dy Qi
Oz} o,
+iao1- [a3_ + (2 — )] u;),br}eiamdxﬁr (a2, + Vba%)ag3br+
Z2
+ / {iOézl—Db_le)\ — D, ' Qua— +iaoi [0314 + (2 — wp)ad] U3b7«} X
o0 > ei(a’{w’{+a22+cb)dx'r+
(0% 4 a2)8U3b)\+ ' 1
2= ) + e53pe" 220 [ Gy (a1, 214 ) —
- 2 2
% ei(oql‘l—ocglfc)dl,l_{_
; F! — javgo 1 Dy P My — Dy Qua—
+ esgpe 02 (G, o1— ) — ! (§1)< / {za22+ b 0 b @0
- TSb(a17Oé21—)]> =0; (10) (o, + Vba%)ag%)\—i-
T2
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; ‘ (a2 —0n1-cq)
+10v094 [Ozg2+ +(2- Vb)aﬂ Ugb)\}emlmdxl—{— X e | dro+
+ £53ge 011 Caz [G3d(a11—7 @2)_
+ / {iOQQ.,.Db_leT — Db_lQbr_

—T: _ =0 12
o, 3d(0411 ,042)} ) ( )

aqur
81'2

- (0432+ + Vba%) +

Cd = Cd2 — Cd1;
+ 1o+ [Oz%2+ +(2 - Vb)a%] uBbr} X

« 6i(a§m’{+a22+cb)d$r 1 . 1 1
4 1t F (&)( — ioc2- Dy My — Dy Qar—
+ e535€ 220 [Glay (0v1, vy ) — 00,
Ousgr

=
x|

- T3b(0é17 0é22+)} =0. — (o@_ + uda%)

- 2 2 j
Byecy FT1 — obparmerit onepatop K ogmomep- T /12— [afy + (2 = va)o3] u3dr}emlwl)d$1+
HOMy npeobpaszoBannio Dypbe.
B nogpiaTerpagbHbxX (DyHKIUSAX ITPUHATO + / { ia1s- Dy May — D7 Qur—

. 1Y)
Q21— = 14/ (041)2 — VEb43, ? Oz
5)

— (ady_ 4 vga’ . +

ag— = —iy/(a1)? + \/Epa3, !

‘ + tao— [oz%z_ +(2- l/d)a%] U3d)\} X
ans = i\/(ay)” = \/eps,

. % ei(agxg—alz_cd)dx2+
g2t = i\/ (aq)” + /Ebas

+ e53ae 122 [Gaa(a1a—, a2)—
AnaylornvHble ypaBHEHHUST CTPOSITCS HA HUYKHEM
ocuoBanuu. HazoBem mpaBoit cToponoit njiacTun
Ha HUXKHEM OCHOBAHUU T€ CTOPOHBI, HA KOTO-
PBIX X1 HMeeT DoJiblllee 3HAYEHHE B 00JIACTH
Qq (2] < 00, car < 22 < cg2). C yueroM Ha seom 6epery mwactunbl ncesaoguddepes-
TOT'O, 9TO IIJIACTHUHBI OECKOHEYHO IIPpOCTUPAIOT- UaJIbHble YPABHEHUS UMEIOT BUJI
csl BJIOJIb OCU OT3, TiceBnoanddepeHnabHbIe
ypaBHEHUS NPUHUMAIOT BUJT

— T3q(a12—, a2)] ) = 0.

Fri(&)( - / {iallJdelMd)\—Dded)\—

Fil(&)( - / {ian—DC?lMdr—D;ler— 9
8er _ (

au3d1‘
oxj

Ouzgx

7_|_
3x{‘

2 2
oty + vg0s)

— (af)— +vaad)

+iony [afiy + (2 — vg)ad] u;:,dA}em?“da:g—i—

+ioni— [of,_ + (2 — vg)a3] ugdr}eml“)d:vl—i-

+ / {ia11+Dd_1Mdr — D' Qar—

+ / {ianDdlMd,\ — D;'Qar— ay
EIOIN Ouzgy

81‘1

- (0‘%1+ + vqas) +

Ouggn
)
Oz

— (af_ + vaad) ) )
+ia14 (o, + (2 — va)az) U3dr} X

. 2 2
+1011— [all— =+ (2 - Vd)Oé2:| ’U,3d/\}>< % €i(a2z2+a11+cd)d$2+
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+ £53q€" 1+ [Gag(ani, ag)—

— Tyg(on14,02)] ) =0; (13)

Frl(&)( - / {ia12+Dd1MdADdedA
OQax

Quzgx

(933{‘

- (0‘%2-4- + v403)

+ iOé12+ [04%2_,_ + (2 — Vd)ag] U3d,\}€ia2w2d$2+

+ / {ia12+Dd1Mdr - Dngdr_
gy
auSdr

8.%1

- (a%2+ + vga3)

. 2 2
+ 1104 [0612+ + (2 - Vd)CYQ] U3dr} X
> ei(a2$2+a12+cd)d$2+

+ e530€" 0 G124, an)—

— Taq(onz4, )] ) = 0.

3ech F1_1 — 0oOpaTHBII olepaTop K OJHOMED-
HoMy npeobpazoBanuio Pypbe.
B nogpiaTerpasibHbIX (QYHKIUSX TPUHITO

ari— = —iy/(2)? — \/Eaa3,

aja— = —iy/ (@2)? + V/Edu3,
aty = iv/ () = \/Eoa3,

Q1o+ =1 (a1)2 + /€d43-

JLna KarkJ10i U3 IJIACTUH, PACIIOJIOKEHHBIX Ha
BEpXHEN MM HUXKHEA I'PAHULE CJIOA JIOJIZKHBI
OBITH 3a/laHbI TPDAHUMYHBIE YCJIOBHS, 110 JIBA HA
KaxKJI0 IpaHulie.

Buecst 3T rpanudnble yc/IOBUS B IICEBJIO-
muddepeHnuabable YPABHEHUsT U PEIUB UX
OTHOCHUTEJILHO HE3aJaHHBIX JIBYX I'PAHUIHBIX
YCJIOBUIA, TIOJIyIUM TIOJIHBIH HAOOP I'PAHMIHBIX
ycaoBuil Ha Kaxkjoi rpanutie. [locse sroro mo-
JiydeHHble (DYHKIMU BHOCATCS B IIPABbIE YaCTU
dbyuximonanbabIx ypasuenuii (4), (5). Ux Hux

MOTYyT ObLITH IIpeCTaB/JICHbl PEIIEHNA AJId I1J1a-
CTUH B CJIEAYIOIIIEM BHUJIE:

Usy = — Ry ' (—iay, —iog) %

X / wy + €536 F2(g3p 4+ t3p) | 5

(2,913
b=1,2,...,By,
U3d = —R(;l(—ial, —iag)x

X / wq + €53¢F2(g30 + t34) | ,
90

d=1,2,...,By.

3. PaccMoTpuM 3TH COOTHOIIIEHHUST COBMECT-
HO C ypaBHEHUEM JIJIs YIPYLOro CJIod, KOTOpoe
JUId cllydad BEePTUKAJIbHBIX BO3JeicTBUil 1J1a-
CTHH Ha CJION nmeeT BUJ (2).

TloceHee MOXKHO TEPENUCATD CJIETYOITUM
obpazom:

B, (H)Gsp(a1, a2) + B_(H)Gs4(a1, ag) =

= —R, ' (—iaq, —iag) x

X / wy + €53p(Gap(r, o) — Tap(o, a2)) [+
o
By+1

+ Y Usy(H), b=1,2,...,B,
b=1

B, (—H)Gsp(aq,a2)+B_(—H)Gsq(a1,a0) =

= —R;l(—ial, —iag) X

X /Wd+553d(G3d(a17a2)_T3d(041a042)) +
00
Ba+1
+ Y Usa(—H), d=1,2,...,B,.
d=1

CobpaB B KaxKJIOM COOTHOIIIEHUN TO/I00HBIE HJTe-
HBI, IIOJIy9eHHbIE BbIPAXKEHUsI MOXKHO IIPeICTa-
BUTH B BHJIE

By,
Z [B+(H) + E53bRb_1(—ia1, —iag)] X
b=1
Bg
X ng(Oél, OéQ) -+ Z B_(H)ng(al, Ckg) =
d=1
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= —R; ' (—iay, —iag)x

Bb+1
X [/Wb_553bT3b(@17@2) + ) Usy(H),
0% b=1

b=1,2,...,B,,

Bg

Z [B,(—H) + 853dR;1(—’L'051, —iag)] X
d=1
By,

x (Gaa(on,a2) + > By (—H)Gap(on, az) =
b=1

= —R;l(—ialb, —iagp) X

X [/Wd_€53dT3d<alya2))
d

Qq

_l’_

Bg+1

+ Z USd(_H)7
d=1
d=1,2,..., By,

[B+(H) + E53bRb_1(—ial, —iag)] =
= Kip(aq, a2),

B_(H) = Kj24(a1,a2),

[B_(—H) + essaRy " (—ia, —iap)| =
= Koo, az),

Bi(—H) = Kap(aq, az),

— R;l(—ial, —iag) X

X [/wb—€53bT3b(041,042)
o,
By+1
+ Y Usp(H) = Fim(a1, 02),
b—1

+

- R;l(—ial, —iag) X

X [/wd—€53dT3d(a1,a2))
9

Qq
Bd+1

+ Z Usa(—H) = Fop (a1, a2),
d=1

_l’_

i// kip(z1 — &1, 2 — &2) X

b=1)
X g3p(&1, &2)dE1dEa+

By
+Z// ki2a(z1 — &1, 22 — §2) X

=17
x 934(&1,&2)d61dée = frm (1, 22),

|IL’1’ < o0, C(m—l)b < H) < Cmb, 1 < m < Bbv
By,
Z// katp(w1 — 1, w2 — §2) %
=17
b

X g3p(&1, &2)dE1dEa+

By
+Z// kooq(x1 — &1, 2 — &2) X

=1
X g34(&1,&2)dérdée = fon(x1,22),

|z2| <00, cro1p <71 <, 1< n< By
3aMeTuM, UYTO B IOJIYIEHHOW CHCTEME€ HHTE-
rpaJIbHBIX YPaBHECHUII BHEINArOHAJIbHBIC YJICHBI
UMEIOT $I7Ipa, CojfiepzKaIiue yObIBAIOINE SKCITO-
HEHTDBI, B OTJINYNN OT AUAarOHAJIbHBIX. HOSTOMy
JIJIsT TIOCTPOEHUS TPUOTNKEHHBIX PEITIeHTIT MOYXK-
HO IPUMEHUTH METOJ IIOCJIE/IOBATEbHBIX IIPU-
OJIMZKEeHWH, B3sB 38 HAYAJBHBIN OIEepaTop JAua-
rOHAJILHBIN. [IJ1s TIoJIydeHus pelleHus B 3TOM
cJiydae MOXKHO MPUMEHUTb METOJIbI, pas3pado-
TaHHbIE B |9

kmn(gjla x2) =

o0 o
1
:4772/ /Kmn(al,ozg)e(xla”x?a?)daldag,

—00 —O0

g3p(w1, 29) = Fy M1, 29)Gap(ar, az),
fis(x1,29) = P Fo (21, 20) Fis (a1, aa),

17 T1,T2 € Qm7
P, =
0, z1,22 & Q.

JlomycTuM, apMaTypa IpejcTaBiisier cooil mepe-
KPECTHO JIeKalllye MMoJIochl mmacTnd Kupxroda,
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PacIIoIOKEeHHbIC OJJMHAKOBO Ha BepXHed U HUXK- 4.

Heil Tpanue cjosd. Torga, CKaaibiBasi U BbIYU-
Tasl ypaBHEHUS, TIOJIYIUM CJIEIYIONLYIO CUCTEMY
WHTETpAJIbHBIX YDABHEHUN

fb:// (k1o (w1 — &1, 0 — E2)+

b=1"¢)
+ karp(x1 — &1, 22 — &2)] g3p (&1, E2)dE1dEar+

T i// [koza(z1 — &1, 2 — &2)+

=1
+ kroa(z1 — &1, 22 — &2)] g34(&1, &2)dE1dEs
= flm(SUla 562) + f2n(x17 .%‘2),

f:// [k1ip(z1 — &1, 20 — &2)—

b=17;
— ko (1 — &1, 2 — &2) ] g3p (&1, L2)dErdEa—

8 i

d:]. Qd

— kiga(z1 — &1, 2 — £2)] g3a (&1, &2)dérdéo =
= fim(71,22) — fon(21,72),

[21] €00,  Cm—ip S T2 < ey, 1 <M< By,

|z2| <00, cpro1p <71 < e, 1< n< By

31ech TperoaraeTcs, 9To B Caydae ODInuX
30H, IUIACTUHBI HAJIATAIOTCA JAPYT Ha apyra. B
pesyabTare MOJYy4YnId CUCTEMY YPaBHEHUI ¢ Me-
pomopdHoit MaTpurieit-cumBosioMm sapa. Vccie-
JOBaHMe IOJyYEHHBIX MHTErPAJIbHBIX ypaBHe-
HU ¢ MEpOMOP(HON MATPHUIEH-CUMBOJIOM MOXK-
HO [POU3BO/UTD, UCIIOJIB3Ysl MeTO PAbOTHI [3].
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