2UAHILLY VU2 FRSARFSNPLLELD WHILEBTTRUAD SEABHUSPN
H3BECTHSA AKALEMHH HAYK APMAHCKOR CCI

Ul juwbjlym XXXI1, Xe 4, 1979 Mexatigg

A. A. EHITMBAPHH, A. M. MEPTYHH

HEKOTOPHIE IMTAOCKHE CMELIAHHBIE 3AZAUH
AAH TMPAMOYTOABHHUKOB C TPEILMHAMH
H CO IUTAMIAMH

B sacrosytein pabore paccMaTpHBaceTCR  pasHOBECHE  YNPYrOro  npaMo-
YTOABHIKA, ACHANIEro HA ABYX MECTKHX ONOpax, KOFAa MEMAY MATEPHAAOM
NPAMOYTOABHIK) H ONOPAMH HMEET MECTO: a) K¥AOHOBCKOE Tpeuie, 6) mecr
xoe cuensenite, #) raaaxmi konraxt. [locaeannit cayusit rparryerca xar nep
BiH OCHOBHAR B3184a AAN NPAMOYTOALNEKA, OCARGACHMOrO TPEMA padpesaMiy
PACTIOAGIKEHHBIMN BAOAL Akuiy cismerpint. Bue sons xobrakra no  nceny
KOHTYPY NpAMOyroAvisxa sagans sanpamenns. B cayvanx a) n n) sntasasne
I0TCH BOAMONHOCTH OTPHINA OT ONOp.

3aaaua peiwaerca npn nomoms GUrapMORINECKOH (yHKUHK Jpn [1] =
PELIEHMA CHHTYARPHBYX MHTerpasbunx ypanwewni [2].

KoutarTane 331a44 148 NpAMOYTOABHON 0DADCTH PACCMATPHBAAMCH MHOs
rivy astopasn | 1—3]. B padorax [6—11], [13—16] meccaenosan monpoc
JOHBl KOWTaKTa, JajadaM JPAMOYTOADHHKA © PadpedaMil MOCBHIIEHLl CTATHH
[12—13] u ap.

1. ycts ynpyréan npaMoyroAbHHE, JanHMamoii obiacTh — X
0=y =, scsknr Ba ABYX mecTEHX onopax paoas amaui ¥ = 0 no yuacrkan
c = [x| =4d (gur. 1). B cuay cuMMerpuir paccMaTpHBaeM NPABYI0 TOAOBH-
HY 0GAACTH NPH CAEAYVINIHX FPEHHYHBIY YCAOBHAX:

(e )= f) =L+ F 7, coskx

=
<l B=0 (0 x<T7)
3 (% §)="up (% 9)=0 N (L1}
w0, g)==51(0, g)=0 .
e Ly fxi 0y =d, (=, 0} =0 .r’:'?[c, d} (1.2)
vix, 0) = g(x) x= e, d]
a) ylx, 0) =p3(x, 0)
= H) wulix, 0)=t(x) x€[cid} (L.3)

Dur, 1. 8} say(xy 0) =0

Veaonme [ 1.3a) saanetcs o3y H3 BOIMOMHBX BAPHAHTOR YHETA CADH-
Horo (manueckoro npogecca tpensa. Heobxoawso msern n uhay, 910 1M2-34
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; auwii npi ¢ = 0 (onopumt caumarorca) Ty, (0, 0) = 0, ogna--
(0, 0. Caeavpareabto, npit yuete Tpenna ua yeaosua (1.3a)

._J{E:mmh eaysaii ¢ =),

T pelleHpe. nepBuH OCHORHOR 3agaun AAaH npﬂﬁﬂyrDWHHHa B

{y}?zd:rﬂ_l_dtyﬁ__ }-:-1 ]:ALHCH ky _|_ Bi\n-ﬁh ky + ﬁy{cr\‘;”ﬁh jfy-:—
B = £

+ D uah ky}j cos fx |- v [,4 ch Bex -+ D3 sh#ix) cos Sy (1.4)

II'

H

&m
o RO
fi

BEAT HERIBECTHBIE (FYHRUHH

=% x—-—J-ﬂ xL_T[GIdJ
il )= S Qusinke = oo ] 3
! ) - -5. N .-6-. ‘ nr ﬂ x.-é-[ﬂr ‘I] .
%l 0) = =4 o "{F{x} x&le,d]

ETROPHAA | PAHHIHDIM yesopuam (L1), (1.2), ¢ yserom (1.3) aas ko-
tron pasaomenna (1.4) noayzaenm:

ey S -l L :
=t —F =g ELE iy

AR = Vil + M2y — XNy — Oucthibl

EB = Qu— Yy,  kshkhD) = Xy— Yichikh (1.6}
FAP = — 2, MP, HshpnDP = 2,

Yi, Zy onpeseanwres us GeckOHEUHBIX cHMCTem

: 11 At — r...., {—'l}F Py Q
Gl + M) — Y= ——'= piee wier T am

(-1 o B
M) + XV = — E’: j o {kif%:}‘i__ﬁ B Qucthiah o

Pl dfew (—1)'p0 o G (—1)°pQ,
Mﬂ};“ h PE___.I (5* + &) (=1 % —%] — h :.‘}"ja pt a2

[ISRRRR = o shikh 4 kh, M Bum — o7 sh Gir b B
shkh =1+ kheth kb (1.8)
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Vaopaersopan yeaosmo U(x, 0) = g(x), nocae Hexkoropwix npeobpazo-
cgansi ¢ yuerom (1.6} noayaaes

Ev,— ¥ [2F—(1 —-.;Q*_m,,]&f-=£g (x), (e<x<d) (1.9)
=1
.THAe
Qe 4V &L
sh kh = wo (B - &)

B cavuae naruuna xynononckora tpemisa (1.3a) ua (1.9) ¢ yuerom {1.5)
noAYYaeM CHHIYAApHOE HHTEFPAARHAOE YPABHEHNE © HApOM Komu

Ry= XilNe— Y M+ {1,1'[}}

3
— (1 —vy=lu)+ _f_ z (v) dv

t 3

N T =cs O S 4 5

T —u
Baecs sBedeHbl 0DO3HAHEHHA

F(arc cosu)

a—cosx, w=gcosy, #=cosd, [=rcosg, s(u) = —
' 1—u®
i ; — {1.12)
Clu) = i Eg' {arccosu) + 2 ¥ Risin (karecosu)
T =1

Caeays [2], ypanuenne ( 1.11) npeacranum n axae

gyl = — gl —9) Cila)—

- BY (1.13
Y i{v) (v —u) - iy

_}’[u} |L Clo) dv
ol
i §
TO ECTL NPHBEJEM X HHTCTPAABHOMY YpaBHENHIO @pmrnﬂ.h?—ta BTOPOra pOfd
STHOCHTEARHD HEHAEECTION 'IT-'(”}-
3;1ec|:

:| (1.14)
SR, o 3
Pl smr..J 3 o {u) du = —;5!- gin =0

!
a

s vexonua cTATHMECKOTD paBHOBECHA NPAMOYIGADHHEL HAXOIHM, HTO
fi= f*’ sin = (1.13)

Pewenne ypannenns (1.11), npeacrasrennce » mitae (1.13), crogureR &
SeckoHeuHol ceTeMe orHocHTeanmo Iy

n * insh .
hﬂiE Rpﬂﬂk-ihh—m—ﬂ—-“'k-!-g& (1.16}
T:'P_] =

rie
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B
g ,,__,+1{u}u du+

- f.é}?iiin_ (— 1y ( 5 1) gh-2i1 I gt |

LT

.E»“') : § gy B
--i.-k 2 _:.L( i__i._‘[ )T_y_ij.ﬁp._z;_u[a;'juk_:"du]

o) = 2V (uh e R s i i i I

sin =l P’

) :E{I—ﬂ}wx {ﬁ-—m}’ﬁ(-— m 2—6,3 —— ’)* m= 0

*:I — R (R — ) (i:) plp-—n fp—n+1] ( )

ik
) :
w, __Qk—l Myt & E*a (=111 k.—.'—l)ﬁ{a_—?iutﬂk_y
3 Ty | i .!Q—l

Mksinﬁﬁ:ﬂuﬁp<_kl 1'_ﬂr .l.r __‘E‘ _'5';)

o

g,= -—%EG () cos (karc cos u) du

g’ (arccosu) ‘21’{:1} f Eg'varccosv)du
Vi—at JY (@) (v —u)) 1=

D TOAY U (1.17) uenoapzoBanbr 3HANEHMN HHTETPAAOR [ 14]

'-'._.-_ g U=l = =1
fe—a)” =3 4 cie—a) Tt (b—0c)  clgpr—
xr—g

B=—a)"t' " Blp—1, v}F(Q—v-—p. £ B i‘“)- la< e < by

D—u

R

et o) (w—) dx=o"d" T B, V) F'(— by 5 —)
) i

Hprcoeaunas = 6ecxn'{eu|-tmx cucreman (1.7), (1.16) ypasnenusn

& Lo 1}”1+92r P—*?——‘— ai
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CMOAYHASM NOAUYIO, IAMEHYTYIO CHCOTEMY ZAA CIPEAEALHITA HEHIBECTHRIY

X.l:u ?.iu EI:- Fkt Qa'.'

'.|.l

Mopuyay aan '1|anpmucmiﬁ MOHIHO HPHBECTH R BHAY © ABHG BHAEASHHON
GcofeHHDCTRID

2 i) = ) (118)

(a—a) " (u— 7)’

e

PR :
y(u) = P 2 ey = C (ul s 2C (u) [2—a— {3 —3)] (1.19)
#J Yo (v—u) sin = '

Cayuait xonTaxTa 0e3 TpEHHA TIOAYHAETCH H3 BHIIENpIUOEICHEOND PElies
i noncrasoskoit p = 0. OasoBpeMenno, ECAW NOACTABHTE g(x) = U, 1o no-
AVMMM pEUICHHE 3Aa4H O PAcTAHGEHHN NPAMOYTOADHIK € pasMepaMil
(27, 211), ocAabALHHOTO OIHMM BHYTPEMHIN M ABYME HapVIKHBIMH pazpesami,
EACTIONOMEHHBINT CHMMETRHYHO HA OAHOH M3 OCel TIPAMOYrOALHHEA {pur. 2).

2. B cayuae, xorja Memay onopamm i HPAMOYFOABHHKOM — HMEET  MECTO
NOAHOE CUCTIABHHE, TO CCTH BHINOAHAETCA YEAOBHE (1.36), sagasa cRoLATCA K
OMPEAEALHIIO KOMILALKCHOMO  KOHTAKTHOTO HaTpRAEHHA Fluy = glu)+
L fple) w3 cHETYARPHOrS HHTEFpaAbRore YPABHEHHA, KOTOPOE HMELT BHA

B
i

3 (=i} dnr
(1 —'l']I'P{II:l - _E_l!;_{_".}.d_z — Flua)— iCu), {1{”{?‘} (2.1)
L i et
rae
i {) (are cos u)
bly= —F—7—=
Al t 8 ' ViTe
T () = T, (are -::nsqu}
— L hame
l Ty = =) —
i Y. S
Mrar: 2.

_ 5 1 | £
- — —_ % TR S I RS =
i (1"} =7 {ﬂ'g dl} -+ hfl {Xﬁ' <5h kh ENJ‘) i 2}/1; (Mk sh &h

vee M 401 ST 0 o e -
=== (] 2 TTroh e |{f —a .2-2 [{
= - Y }cas " (2.2)

= i fé‘-r[a*'“ 4 4)(x sh Bix — meth Bemch fex) — (1—v)ch Fex]
k=l s



ﬁ{ﬁﬂnm& (2.1), nosetuo u. 1, npeacrasaaerca s sige [2]
P(u)ss (1= [T () —iC(w)—

3 : -
_ 22(0) (1T —iC)do | 5,5 3
) . Zlo) (7 — u) sl B

f{ﬂ]: (2—w) 'm_”{n -—u}_-j'é*"' ra = 1—_1n1 i3

]
_“';:T J Pu) du (2.4)

HE ('3:3:':_, apaAOrHupo 1, CEOAHTCR K GECKOHESMBIM CHOTEMEM OT-
Er w Q. Hs (22) suano, uro npu c<<x=<<d<Ix mosduymeirst
CHCTEM MMEIOT BKCHOHCHUMAADHBN NOpAloxk YOMSAHHA, CACAO-
cTeMbl Gy 1yT KpasinnoaHe peryaspan [I].

IO ptt‘}-‘.\ﬂpuocn: CHETEM Hap}’maETEH_HpH d = JI; TaK KakK >e=
Hgpakrep oCoOEHHOCTEH HANPHMEHHI.

yuae ¢ = 0, p =0, g{x) = 0 noayuaercs pemenne 32a49H KOHTAKTA
AKOBBIX NPAMOYIOABHMKOD, palee paccmarpennoil # padore [10].
AYE a_é"_ﬂ: =M.p= fl NOAYHARTEN DEICHIE IAJaMil PACTHMEHNA IpaMo-
& C BAYTPEHHHM CHMMETPHUYHHIM  PAa3speuoM, OpHBeieHHOoe B pafo-

ﬁammcteu Hanpxmmuu a:t,,r 6 3aBHCHMOCTH OT JAWHLI 30HSL KOH-
IpHf HEKOTOPLIX  COOTHOIMEHMAX TEOMETPHUCCKHX it (PM3MUECKHX mapa-
qﬂpﬂ‘lﬂ}'mﬂbHHH&, npHYeM DFDHCHMOCTD Kﬂa‘pqﬂ{lﬂl_ﬂ-&ﬂ'fa D,CD'&EHHDC‘TI[
COTHE MPEMOYTOADHRRA NPH MOCTOAHNOM KOMDPHUUHENTE TPEHHA 1 TAO-
‘S_IEMDEEEHHJ} pACTIpEAEASHHOH HATPY3RH nNpHBeACHo a1 Tafa. [

Tadauan I
=03 =05 e=D0s =15

=~ 4 | 05+ 053125 = | 05825= | 039375 | 06250 =
i)
() 093298 | o.o7i7e | 094189 | 08932 0.8621
2(3) 0.97027 | 0.98632 | 1.07931 | 1.15343 | 117431
73 0.98249 | 0.9s783 | o.92042 | o.8e71z | 0.34810

7 () 0.96761 | 0.99382 | 1.11739 | 1.95193 | 1484

s
aba, 2 NOKa3aia 3aBHCHMOCTE KOBQPHIHEHTa OCODEHHOCTH OT KO3{-
TpeHMA, ‘a B Tala. J—or TAOIEATRH TPHAOHEHNH BHEITHEN Has
L OTCYTCTRHH TOEHHA,
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Tatanupa 2

w08, ey ke, T =T
-

5 d 0.5= ‘ 0.53195= | 0.5625= | 0.59%75% | 0.6250+
3 v i) 0. 05986 0.04242 | - 0.00293 | —0.077516 | —0.16787
7 {3) (42049 0.55662 {67913 0.76174 (0.84471

01 7 () 0.05858 0.04131 | —0.00364 | —0.07703 | —0.15912
3 (3 0.41913 0. 54840 0. 66591 0. 74262 0.83163
Gig 7 {2) 0.038497 | 0.041302 | —0.003177 | —0.075657 | —0.14297
. 5 {4) 041661 D 54702 0.64726 0.73974 0, 52803

Tatsupe F
v =0.% p=0 A =05, e =0.5%

I \ 0.5 0.53125 = | 0.5625= | 0.39375= | 0.6250=

= v () 0.24791 | 0.23402 o.19748 | 0.13727 | —0.0785
w4 7 (%) 0.25692 0.28918 0, 40638 0.53617 0.81946
5 7 (#) 0.97279 0, 95080 0,93730 0 R8TIT ,82398
v i3) 0.95270 0. 49313 1079155 | 1.178278 | 1.428629

l']ll'..'TH?FT MEXAHHEH
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T, I BWEBRLOBY, WL [ ryRsaaihy
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PROBLEM OF A RECTANGLE WITH CUTS
NG ON TWO RIGID SUPPORTS

A. A. ENGIBARIAN, A. M. MKERTCHIAN

Summary

e pmﬁlem on equilibrium of a rectangle, resting on two
s, is considered, Three cases of contact between the re-
support are discussed: 1) Coulombian friction, 2) rigid
} frictionless contact, The latter case is interpreted as a major
or the rectangle with three cuts along the line of symmetry.
s solved dy biharmonic function and through solutions of
gral equations.

- numerical example is given.
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