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A A BABAOAH, A, M. MEPTUAH

PEIIEHHWE MAOCKOH CMELIAHHOM 3A AAUK
AN TIPAMOYTOABHMHKA

PEI.IJHETCR MADCKaH ROHTAKTHANA 3asava TEODPHH YOPYTOCTH AAH MPFAMO=
YPOAbNHKE, KOTAZ NPAMOYTOABHHK CRHMESTCH 10 ABYM NPOTHBONOADHK-
HbM Krasn EE"::TKH.‘-TH WTaMllaMi, & Ha OCTaAAbHBIX ABYX “ﬂ,EﬁCTHl{IDT 3a-
Aanume Harpysxs. Ha ozunoit cvopome wramn pacnoromen uentpassuo,
4 AEZ INTAMNA, TPHAOMEHHDIX K APYroil cTOpOHE, PACMOAOMEHM MO KpPasM
NPAMOYTOABRHKA CHMMETPHUHO.

Jasaua pewaerca npH nomoim (PYyHKEUMH HanpAXenkii Jpu MeTosoM,
HCToAb3OBaHEbIM B paboTax [1 4],

PaccmoTpenst Takite nexoTopmie cmemanmbie 33 gaum TEOPHH yHpy-
TOCTH AAR MPAMOYTOABHONH oDadcTH o ODecroHeunol noaochl o pazapesamu.

1. Pacemotpum naockyio 3agawy  aam npamoyroastiuka EBCH, Ha
Kpomke (g = ) wramn npuaomen = UEHTPE, a #a Apyrod (g=0) — apa
WITAMNA  OAMHAKOHOH AAMHLI TIDHAOMEHB K kpasw (gur. la). Tlo BCEMY
KOHTYPY BHE INTAMOON 33jfaHNH HODMaAbEbIE HanpAsenns. KacaTeAsbmbie
HANPAKEHHA Ha TpamWue orcytersyor. [lpegnoraraerca, w€to BREWHHE
HATPY3kH, NDUAOMEHHDIE KAK K WITAMNAM, TAK M K y4acTKaM rpaHH b
NPAMOYIOABHHKA, CHMMETDHUHEI OTHOCHTEABHD OCH 0.

s

Dur. 1,

B chay cummerpin magauy Gyaem pemarth ToABKO AAm obaacTi
ABCO, yaosrersopsa npn atom VCAOBHAM

g (X, @) | = (0, g) =0

sylx, 0) = filx) (0= x< a); Wx B =fi(x) (e<x<=)

(1.1}
v(x, O =filx) (@< x< =) vix, b)=f(x) (D="ia<e)
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slx, )= flg) = %-F D! aicos fuy

B |

Hanpasenus 4 nepeMeileHHs ONpeseAfOTcA uepea BHrapMoHHY9E-
CKYI0 (IYHKOHIO JpH Mo POPMYAaM

. )y " il » o'
¥ — ¥ Ty == ] A — -
dy“ i axa. ) r.?xf{:;
Mt ciilh :
Eae e y—— i = —— gL 1:3
Ot g & i 2o (1.2)
o ] ‘t.l
Eu— @dx — -d-—- Feay = fa
1w e F.
J oy x

rae E, v— moayan lOnra u koadgpuuwent [lyaccona cooTBeTcTREHHO,
ey, [or 8y — MOCTOAHHLIE HHTETPHPOBAHHA.
Ecan gynxuwio nanpaxenni Jpu wmem w suas [1--3]

C k(b —g)shky |coskx +

kb ch ky

[chk{&_ i

Y
+§1m | + kyshk(b—y) ] cos ke —

hur ch B (F — =
sh fer

j t fe{n— x)sh ?kr}cns'ﬂm

g ks _
S (1.3)
me,= =0, To, ucnoassys (1.2), HeTpYAHO NPOBEPHTH, UTO YCADBUA
I |r =u(0, y) =0 yAoBAETBOPAIOTCA TOAAECTBEHHO.
Y aomrernopas occranmummca rpaunumbim yeaomuam (1.1), aaa onpe-
ACAEHHA HEH3PECTHLIX Kﬂﬂﬂ]Q]HEHEHTﬂB Z TOAYUHM EEEK{J}IEHEIYN CHCTEMY
AATEDPaRYECKHY VRABHEHH

o
= E aﬂx \a’ﬂ E"w d 1 ‘
o] =1
4Pﬁi'{—1}P P 2 kil o
. 4 ald = — blam=(—1 (1.4
b2 3P nE r.:_"-:,ip:‘l'ﬁi}: o= ) Gra (1.4)
L -
P GBE o omn g ER

}.:'..':'nk Sh: ﬁﬁ:
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-

a2 Xiw Y. Oyaem onpesersTh M3 CHCTEMBI MapHBIX TPUNOHOMETPHUECKHX
VPaBHEHHH

= 5]

2 [(1+ M) X — N, Yilcoskx = — 2e 1+ i)
k=1
— E N1 Zip. (x) (e<<x<T)
bE
e E ? g s
Xo+ 3k Xycoskx = 5 10 (0<x<e) (1.5)

k=1

S+ M) Yie— Nodli] cosks = 26— £ (x) + 55 Zi (=) (0<x<a)
k=1 t

k=]

Yo+ E k7Y cos ke = %fg (%) {dx <l w)

Eowl

rAe BReJgeHBl o00zHAYSHHA

kb
M. = .;,,L5+ % Ni= == hH (1 + kbeth kb)
B ] P oS A i
i {X} = _-1:‘_-_“ L.’h EJ:' ¥ 31’” LII "_r[" x} == E{"— I) .'SI'I: x| P k—
' shem | sh B b
E v o
Ho=Z8r XH=ble—va)+ Y a=—3+X—Yb (16

Cuauran nmpasple 4acTH NapHBEIX YPaPAEHHH UIBECTHHIMM M MOAL3YACH
PELICHHEM TAKOTO POAd NAPHbIX TPHIOHOMETpHucckux ypanmennii (4], aas
Xr m ¥y noayuum GeckoneuHble cHETEMbI YpanHeHHH

Xo= DXt 3 B2V, 4 3 iz, 4 1)

.u—: =1 =1

(1.7)
'5,".'1["1}7 5_1 bH'IXP | E -:.' X .,r:rJ
B =1

IMpu svom menssectube woapdmunentnt X, w Y, onpejeasorcs ua cae-
AyiomeH cucTeMel AMHeHHbix ypasmennii [2, 3):

Xy — 4c!1n(5in%>=_ Fo (0) - T[Fﬂ{ﬂ}gtg_; b —

__JF [H]Etg%dﬂ %E [NY. — M%) H_ﬂ':tjl_

=1
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. oo vl
+%Er[ lL {‘ﬂ [H:(cosc) K-{cose)]
.
E 1 ¢ 6 Gt
d
n+4qh@m3):EJmQ—3&ﬂwur5ﬁa
E _]'—.-g‘F. {ﬂjtg___dﬂ | _Z lNX M Yﬂ] -Z,ul:t‘.'ﬂsd'l _|"
2 . P
Rz _
4"‘,:!‘ 1 L[H:{cosd) | K;{tusd}]
pe=1

KosgdmunwenTnl ApH HEHIBECTHBEX H cpoho gupie yAeHn GECHROHEUHDIX CH-
CTEM GONPEASAHIOTCA 1O (DOpMyAaM

k .
Y A
el = -—{ﬂix“’ {z}—’ﬁx{“} (1.8)

J 0
14 = 26,9, (cosc) + %Sﬂ{ﬁ} z; (cos f) etg i dfl —
]

[t f
- —;—j F, (8) zi (cos B) ctg 73 dfi

'] . ﬂ
w=wmwmﬂ+§jhmm¢mwm3ﬁ—
o
o

" _H F, (9) g {cnsﬂ]tg—z-—dﬂ

saech gyuxuun Fi(8) (1 =1—4) nmeior ura

x : X
5 91T ¥ fulx)e —Q-d.r T 9 V3 = f2 (x) cos 3 dx
Ly == ————— o = = —_————
19 = j } cos x — cos Y =) T } cosh —cosx
L]
il {l.g}
by . .
L) _ 0 fi(x)sin =—d
o 2Y3 e f3(x) sin S il 913 5. fa (x)sin 595
2 i ot 1 cosh —cosx ¥ = } cos x — cos b
i

Li]
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B gopmyaax (1.8) spesens ofosnavenus
| : ] . fi
- J‘-ﬁ‘] = j.h (cosl)z, (cos B) ety s di, 5P — [ic (cosB) y, (cosb) tg édﬂ‘
ay [ f
o= J L: (cos ) zi (cost) etg 5 df

i

d

K = |\ L: (cos §) y, (cos ﬁjtg—;— dl (1.10)

VT = 5. (x) sin %a’x

_L.' E _ e
5020) f V eosh —cosx
i

b, I:x}r.n'a—--—dt
L{Losﬂj—ﬂif?‘_j 2
e

o5 ¥ — cosl

2. (x) onpeaeanerca no (opmyae (1.6).
2. Myurumn L:(cosh), g, (cosb), z, (cosfl) pacemorpenm B paGorax
[3, 4], rae npusesensi ux unTerparbHbe NPEACTABACHHA B acUMITOTHuUE-

CKHE DasAOMEHHA, & TakAe 3IHAUEHHA WuTerparon [i, K,
Henocpeacrrennolt nposepkoii werpyauo yOERAMThCA, WTO YHKLMK

L:(cos b) momuo npescrasuTe ¥ Buae

Li(cosb) = 511—_- {(1 —%7) ¥Y: (cos0) +-EV:(cos 0)) (2.1)

®yaruun Yi(cosh), Vi(cos¥), a Takme cnnsamnwle c numn 2 {cosli)
AETAALHO pacemorpennt 8 paBore [2]. Menoansys pesyavrarm [2], us
(2.1} Aerko nOAYYMTD ACHMITOTHYECKOE PASAOEEHWE (YHKUHA L:(cos )
JAAa GoAbmux 5"

Efz=10Y Woon
L: (cos ) = —"’_:__’ (1) 1; ( )J (2.2)

2

Hurerpan K7 i mmvucamem amanormuno 12, 3]
j'.f. (g (Ddx  kalx) Le (x) + By, () [H: (x) + Ke(x)]
SR 2] I ) ] i
o2
WHR (x)z, (x) | 5K: (D) g, ()]

rae
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3 ]

27

—\ fish B BRNE

E{Cu:ﬁ By—=

L

— Bz — xjchix | ——=——
Ri(cost) = Y:(eost)jshiz,  Kifcos)=Z:(cosO)shin (23)
WAH
B chixeos X e

5 2 V2
o v Y e L.
T {eoss) mshir | Vcos x — cosh
il

. fr o
i gh ixsin —dx

B e it 2

= S T ST T AR
mshin )V cosx — cost
i

[MogcTapAsA axHad4eHssd  HHTErpaion f,m. K“' g (1.7), noavayace
ACHUMITOTHYECKHMH pasaomenuamu gyaxuuit (2.3), a Tarske peayAbTatamu
pabor [1 3] anm moayaeil kosdmumentos npu uenspectnmx Xi, YV Z,
cucten (1.4) u (1.7), noayanm casaywomue oUeHKM:

=5

UIH‘E]HM[ _22 ]ﬂq3:|<‘:_;..

r-l—l

o= o

E | alll]s ‘5‘ Bt l, Ml (i =1, 2) wmeor nopasok O(.f-: "'). Mpn
=1 pre=l

0 |

OUEHKE CYMM E [ aff], E [BS2] (=1, 2) ucxoaus ua Toro, uTo
p=1

aucaa N, n M {L?] npH GOABIINK SHAYCHAAX WHAEKCA CTPEMATCHA K HYAMW,
3 b

rar M, = D(pr ) u V= G(pe -

E;(:AH NPHHATD TENCph, HTO I-}?1 TO TOAVHAM, y1o, HaAuHHaA C

HEKOTOPOTO 3Hauehua k& = &y, cyMma mogyaell KOs(gUIHENTOn NpPH HEH3-
BECTHBIX CTAHET MEHBUIE eAWHWNLL. JTo 3Haunt [5], 4TO COROKYMHOCTSH
fieckoHEYRHX cHoTeM aarebpawseckux ypassesad (1.4) u (1.7) rpaan-

sOAHE peryiiipia.

Harnagmpan ofibiunnte yeAOBMA Ha rpanuunste dynxuun [3], aerxo

- s P
nodKadaTh, 94TO CHODOAHDIC SACHD CHOTEMbBL T pmemT NopaAsOK G(JL ).

b




Peliigile na0ckoit cuettannol aaas am TORMOVIOAMIIKA g

Hocae OMPEACACHHA HEHIRECTHRIX Kosdduuuenton Xi, Vi, Z ua
ccuerem (L4) u (L1.7), manpamenus u nepememenus EHYTPH
Hka Gysem ompeseants no qopuyaam (1.2), rae $(x, y)
e (1.3). Ognaxo, sexotophe paaw, BXOAMNINE B BhIpdkenus
. ¥ nepememenni, wHa rpasuie ocHosuol oBAacTH CXOANTCR

MHAR CXOAMMOCTD 3THX paaces |2, 3], nmaeans npu srom xapak-
OCODEHHOCTH, MNOAYYHM VAoDHME AAA BLMHCAeHH fopMyAn aan
% HAOPAMEHUH W nepememesuil sue ofaactei KOHTaKTOnD

Ty (2, b) =

1
= i'—z"Faf“}"l"
2

Fi (8) do

V cos x — cosl
£ 3

4
fant
!
2
E
e N

L 2

a2 t o, (IH:(cos®) + K: (cosB)] . 6
-+ — — 1 pZ _ tor —fl =
4 & E{ K e P.] V eosx — cos P 3 2
leoal) te—s 0
Fi (9) 5 Gl At
i ::___aﬂ__ + E P [XpMF i YJ“NP] —_—— {3.1]"
; |} eosx — cos ¥ o) } cos x — cosl
{ﬂ'::‘--'f = C]
K, sin ‘—Eh 1
3y (x, 0) = — + —f(0)—
] . cos® cost 2 2
L]
VZ . x|t Boe
= SN =— —_————
2 2 . | cosf — cos x
S, [Aeos )+ Bteos®] . 60
— o z, — e ——— t — drﬂ—
b p?ﬁ;‘ .[ l“'ms b— cosx ¥ 2
R 2 Koos by ol
2 3 x oty —
¢ R@w = 7 e (eosl)ctg—
= = = Mol M ———————
] 'J]’ cosll — cosx ! E_l PIXN, . P], V cos U —cos x
i of

(d < x <)
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1

Kax swano w3 (3.1), sanpamenns umewT ocofeHHOCTh NOpfska — ©

rosdguimentann K, u R, ROTOphe Rmpa®anTca (OpPMyAaMu

2R, = 4¢, — F, (c) — Fy () — 3] [M, X, — Y N,] 2, (cos¢) +

Pl

Uy iE.-: M A—1)"Z,Li(cose)

p=1

2R, = dc,-— F, (d) — Fy(d)— 3| [M,Y, — X,N,]g, (cos ¢) +

=1

i o
b -
+— M Zuli(cos d)
=l
Boiuncana nepeMemieHHa B TOMKaX rpaHMunl of0AACTH BHE KOHTAKTOR,
NOAYHHM

rz, (cos) ctg% d
?[Xf,m NY,]J" il S EEA
pl

1 cosb — cos x

Ev(c, b)=)2 bm_ﬁ-

v Lz (cos ) utgi dll
'+— E (— 1y zj =

p=l

_|_

Vocosl — cosx

fi
F@ctg—dt ,[ﬁ;ctgfﬂ-u@‘

I costl —cos x JVcosf — cosx
© i

V2 sin Er + ¥ cosc —cos x
— 8¢, In = 7 (c < x=n)
2 gin —
|r'_'r sin 5

i dy (cos ﬁjtg%dﬂ
p [XpN,.—M,,}’,J]j TR
=1

Veosx —rcosh

X

Ev(x, 0) = V2 cos %

d [z (cosg) tg? dfi

g
= et ST
b E_ b 1 cos x-

S cos b
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11

-ﬂMQgﬁ gﬂ@q%ﬂ
Ilfcazx—cosﬂ i V{:ﬂé:—cosﬂJ_]_
b kS

V.?_c_ﬂs % + V cosx — oS5 o

-+ 8¢, In e 7 ! O<x <a)
2 cos —

i€ OnpeAeAfeTCH Mo popmyre (1.6).

Hoa.hayncb' MOAYVHEHHEIMH  Abime FOPMYAGME  AAS HODMRABHBIX Ha-
MPEREHNIH, BHISHCAMM CHABL W MOMEHTRI, NPHAOKEHHDIE K mTamman
l".

.l

P=9 J.““ {8 o =i — jfa (¥dx
i 1]

™

o
P= = J Ty {-x, 0) da = 2{':11': - J\jl l‘:x} ifx
il

.|.

‘ﬂ’y (x, m('-_-%_‘f' : )dx: E%E‘P:_]'Qﬁd{?r —d)—
b

M=

Ir'-b w2 il

I T ok sh B

,ch B Simeh By (m— d)— Pum 8

'Sh?g'.‘-

Ot —cthiu)shua |

T3 11+ M) v — NeXe .{___ﬂ‘_—_ﬂﬂ_._sfuf
k=1 I

4, [loabayace npusesennpm pemennen,
ACAYIOMIAX CMemaHHbIx 3asav.
a) [Noseranasa n pPewense

MOZHO NOAYYHTD peleHus

f:(x) = const, fi(x) = const
M PEIEHHE AAA moAOCH, uMewmei TONEPEUHbe BRIXOAAWNE ¥ any-
€ paspesu (dur. 16) u PacTATHRAOmelica B GeckoneYROCTH,

) Tloacramann u pemenye d =7, npege

Ah_HhIH nmepexosgom MOAYIIM
AAH KOHEYHOTrO HPHMDYFOAhH‘HKa £ OfHEM IIITaHTIBM, NpHAGKEeR-

(BERTPE 04HOrO HE cTopon npaMoyroabunka (pur, 2a). Ha OtTanb-
E_Eﬂ.'ﬂ.x FafaHbl HHIIPHH{EHHH.

Hpuningan s 4ech filx) =0, nox
 CHMMETPHYHBIMH BIXo
8] Tlpu ¢ =
YTOABEIKA

VUMM DEWERHE AN HPAMOYIOABNMKA
ARLHNE paspesamu (dur. 26).
0 w3 ofmero PEIEHHT ToAYdHM
COABYMA  CHMMETDPHULBIM ITanna
1aRM OAHOR 13 cTopon (dur. 3a).

PELICHKE 3udaqn aas
MH ., DACHOACKSHIBIME
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Cayuait f.{x) =0 coorsercTeyeT 3ajaue JAf NPAMOYFOABHHEA C
OAHMM HHYTDERHMM UEHTPAALHO PacnoAomenusiv paspesom (gur. 36).

L
::Zr
o |
-
3
{==]

;
D: 0 ﬁ {: — !

o) B
e, 2, Cir, 3.

r) Ecam d =0 n fu(x) =0, noayuum pemenne AAn 23aj34, COOT-
perereyowei (pur. 4a), u ecam ewe [, (x) = const, To —aAs 3agaun
(pur. 46). OrMeTHsm, WTo STOT XKe peayabTaT Gua noiywen s pabore [3)

a) Ecam ¢ 0 u fi{x) =0, ;noayausm CHMMETDPHYHYIO 3aJauy AAA
NPAMOYTOABEHER © ueTmpbma wmramname (dur. Sa). [logcramasn ewe
f2(x) = const, noAyuum pememde Zasn HOAOCH ¢ MEPUOANYECKHMH BHYT-

pennumn  paspeszamu (pur. 38). OTo pemenHe MOMHO NOAYUHTL TaKEe,
Hexoas w3 [2)

L E & - Er
B | B i =
e _—|_J___H, 4”—”_ I H_ |] I H“—h'
L lr n 4 B
1 By g} [}
Mgpr, 4. Dur. 5,
Tobanga 1
c | =2 | 9310 | 395140 | 7980 |159%/160
RI.-r,r 0,73378 | 0,16028 | 0.03929 [ 0.01963 [ O_00982
Tafauua 2
d | /160 - /80 | =40 | =10 29
R;-"q ‘ {00982 | 0,01962 ‘ 0.03921 | 0,1565% | 0, 73386

Pacemorpnm wncAennmii npusep gam caywaee 6% u 8" (pur. 26
# 36); npy pasupmx TAYOGHHAX BHEWHHX H BHYTPEHHMX pPA3PE308 BbIYMC-
AGHBL 3HAYEHHA wosppuUMenTd TpH ocobEeHHOCTH HaupakeHus 7, (¢, d) »

w o ¥ . d
(e, 0} no dQopmysam R = R, cos oy M E:= R.,sin— cooTeercTeeH-

ok
no, rae K, i K. onpegeasmorcs us (3.2).
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e =

‘Bo seex cayuanx coormomenne pasMepos: NpPAMOYIOALNHKA [PHHATO
v blz=12 a PABHOMEPHAA HOPMaAbHa#d Harpyssa g Jefictayer
bKO M0 kpomxam y =0 n y = 4,

Peayanratin permeacuui npuBesedn B Taba. 1 n 2,

Hucraryr Mexanunn .
Al pumncxoi COP Macryouan 27 X 1971

th, 2. FILRLOSUY, W, 7. UNPS250L
IFLLORHS TG ZUPIE ZULE WE W LRI RIrD

|.|.|f|1|u|.||nt1f
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eyl gl

SOLUTION OF A PLANE MIXED PROBLEM FOR
A RECTANGLE

A. A, BABLOYAN, A. M. MKRTCHIAN
Summary

A plane problem for 4 rectangle,

\ rigid punches, is solved. On one s
tre, and on the opposite side the tw
v at the edges. There

ctangle.
y solving dual serie
lem is reduced to dete

pressed on two opposite sides
ide the punch is applied at its
o punches are placed symmetri-
is no friction between the punches and the

s-equations with trigonometric kernels, the

rmining the unknown coefficients from quasi-

ite regular infinite systems of linear algebraic equations.

~In particular cases the solutions of some plane problems for a
tangular region with slits are also abtained.

A numerical example is presented,
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