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B3MYIGIBNNN I>MIFNBDES o APPLIED MATHEMETICS ¢
TIPUKAAAHAST MATEMATHMKA

O PACHIEITAEHMIK BEKTOPA ITOTOKA AN
YPABHEHHWI MEAKOW BOABI
P EO‘{OPHHIBW*" H. DAKaHHIIBHAH

9 Kadespa MBHOPMATHKY 3 BLMECAWTEABHON MaTeMaTHEH
-
Kadieapa Maremarayeckoro ofecoedenns ZFBM

3

B pafore paccMaTRHBAIOTCH POCTPANCTICHIO-ONTOMEPERE Ypanmenss Meakoll Bostl Boeals TH

HEOBIMERHKH BERTOP NMOTORA, © HOMOULO EOIOPOro CTPoRTeS HeieEnwil norow. [lapamerpn
PECILENAGHHE TIOADDRANE ANl MOACALILE HEAHAEHHUX CRAADHLIX JARONOD COXPAECHHA W2
VCAQBHA ~ PABEOMEDHOR  OrpPaHHHeH. T npelAuRBHIOIe  PeIIeHAs  COOTERTCTRYIomed

HOAYAHCKPETHOH FXenL.
1. YPABHEHMA MEAKO BOADLL

CHeTend ypaBHeH_k[ﬁ MEAKOT BOABLI B IIPOCTPAHCTEEHHO-OATIOMEPIIONM CAYHde
HMeaT BUA

fQ+f’Eﬁ@f(); (1
o 23
el

L2 2 W
=7l r = 2 b 2
o [mJ (@y=| m” fgpt e

F J

3ABCL - YPOBEHL BOAE, ¥ =M/ - CKOPOCTHE TEYEeHHI, £ - YCKOpeHue

cBOBOATIOTO MAACHHEA, 1 - HUMIIVABC.
2. OBOBILUEHHBI BEKTOP TIOTOKA M AITIPOKCHMALMA [IPOCTPAHCTBEHHBLDL
TIEPEMEHHBIX .

MeTop, pacHenAeHds BeKIupa HoToKe Oia npearoixen B pabore [1], xax
ofofwenne m3BecTHOH cxembl Kypanra-Hsaaxcona-Preca Ans ypaBHeHHH rasoBoi
AMHAMAKE, CyTE 3TOIO IOAXO0AL COCTOHT B INPEACTABACHHHN BEKTOPA-IOTORA
paccvmaTpmBaemoro ypammemuz 3 smae:  F(Q)=F *(Q)-(—F Q). rae sxoBuman
\7a '(Q) HMEET HeoTPHLdTeAbHEe cobOCTBeHHbe 3HadeHus, a VF (Q) -
HETOAOIKHTEALIEe — cOGCTBEHHLIE — 3HaUeHHd. Aaiee, AAA  AUMPOKCHMALHH
G GF
OAHOCTOPOHHHE PasHOCTHBHE OTHOMIOHNS, ROTOPHE B PE3YABTATE OTMPEACATIOT
YHCASHHLIA MTOTOK!

ITPOCTRAHCTROHHLIE TPOHIBOAHELL OPHEMEHTIOTCH COUTBETCTBYIOLIHE

Hin = F+(Q; ]"" Fﬁ(Qm)- (3)

S
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SNl EEN]

CAeAys  LHOAXOAY, APEAMDKRHHOMY B [21.[3]. B ®acrosmeid paBote ans
YPEBHEIHE Meakoi BoAr (1), {2) Hpesiaraercs oBoBIEEIH BEKTOP-IOTOK:

4 ) A,
. Dy, ) = cov, l’J +epv, 2 (4)
1 N
TA® Vi,V - DAPAMEIPR! PACTIATACHHS, 2aBMeanre or A, A, coormercrmenmo:
4 . [y,
Ay =u—c, Jy =u+e,c=4{2gp, a ¢ - cropocts 2BYKA.

JameTrM, Yo B cayuae Vi, vy =1 0GOBIERAN BOKTOP-IIOTOK COBIHARST €
,F(Q) = (D{V.QJ, Kpome Toro, Bextop GJ(V,Q) OOCTPOEH TaK, YTO LepBRE AeH
YURITHBAET BRAAK TEPBOLO COOCTREHIOT0 YHCAE, 4 BTOPOH - BTOPOIG cOBCTESITIOrD
umeAa B (hopMupoBaHEH 0600IERE0T0 ToToRA. B oTAINMe oT (3) 4HCACHHLIT TTOTOK
€ MOMOIEIO (4) DIPEABATETCA CACAYIOIMHM 06pasom:

— + -
Hin= q’(“';—l ERY )+ '1’{"’ i @ ) (3

. & I s A
TAR Vi = (Vl[4‘1.'2"'2vl+l."2)‘

Jerro {IPOBCPHTE, YT YCAORHA COBMECTHMOCTH MMEFOT BEHA!

- " -
Vips Vipn =1 Vo Vi =1 (6)

SIcHO, W10 YoAOBHA (B) HEAGCTATOMHEL Ans OTIpeASASHUNA V_i] s2- TlooTOoMy
CABAYIOIUM LIATOM SIBASETCS BEIHOP MapaMeTPOR PacLemACHH:.
3. BEIEOP TIAPAMETPOB PACIIEITAEHMA B CAYVUAR MOABABHOTC YPABHEHMA.

B ravecrse MOASABHOIC YPaBHeHHsA PaccMOTPHM HeAMHeHHENT CRAAAPHBTER

2AKOH COXPAdHSHNR!

0

AN YIOUHEHHS  [apavieTpos POCIeTACHHT  AOCTATONHO — PACcCMOTRETE
TOAYAUCKPETHYIO CXeMY:

(8)

rae k- mar AnckpeTHIANME TO npocTpamcrsy, [ jetez = UHCACHHBIH IIOTOK,

ROTOPDIL 1O AIT8A0TY (3) OTIPEABAROTCR TIo hopMyae:

H ), = "’;»i;zf(V,; )'*’ V}—l!zf(VT‘J»' ()
YCAOBHST COBMECTHMOCTH HMEIOT BHA;
Vi Vo =1 (10}

Hereorsenno,  9rofel  napaverph ACILEIIACHHA — v© TOUHAAHCH — H3
P pacuy ¥



O PACHETEAEHHI BER TOPA TEOTORA AAT YPABHEIIH MEAKOH BOAB!

TpefioBaHMA  PABHOMEDPIOIT OrpaHHueHHOCTH I' »u I” wopv TPHOADKEHHOTO
peltenad (7), TOCTPOeHHOIO ¢ ITOMOITRIO TOAYAMCKPETHOIO YPAaBHEeHA (By-(10).

CUOT}]ETCTBYKJIL[(:‘E HocAeAOBAHHE HPGBOAMTCA AN 3aAdHH Komn <
C}"U.IEC'I‘EEHH.U"()l‘paHH‘-[EHﬂT:lMH HEUAABHEMEA AAHHLIMH € KOMIEKTIEIM HOCHT2AeM.
IO AQET BOIMOIKHOCTE OPAEMMMTBCA B (§) KOHEUHEM YHCAOM YPaBHCIHH u
paccMOTPeTL HavYaAbBHOS YCAOBHE!

V0 =FE |00 £k = const, Zk|VJ.°| <k, = const, (1)

a B RAYecTBC IPaHYHBX AAHADLIY BA3ATE HYAb.
HMnmeer mecTo CASAYIONIAT AeMMA.
ABEMMA 1. Beanm
, f(V DA

Vo = —Sigh—————————, 12)
i V.-V, {12
TO AL perredns (S)-(11) cIpaBeAssEL OUeIIKHE:

G LS (13

v, (14

2h
E
OrversM, 9T0  yeaosmwt (12)  HeANCTATOUHEL Arf  BHGOpa  HapaMeTposm
PACIEIAGHMA B CAydae CcHoTeM ypaspeHus. Aaa ofobmenms Merosd BEIGOPA
MapaveTPOB PACLISIASHHS B CAYHAC CHCOTeM YPABHEHHE yaolxee, uyroBi V-
BIARHCEAH OT MPUHIBOAHLIX FIOTOR:S f B ¥3A0BhiY TOYKAX, 4 HE B HPOVE}KWU‘IHEIX
MEFRAY YRAAMH, Kak 3TO NPOHCXOAMT B caydae (12). CAeAYIONpIC  AeMMEL
GLPEASATTIOT TAPAMETPS PACIIEIARHHT HMAITHD TakuM ofipason.
AEMMA 2. Eoam
Vil 20 v <0, (L3)

e

e AMT perredss (811} maeer MecTo ogenka (14} SCAI Kpome Toro BRIoAHAETCA

yoaorke!

"’ﬁx:ﬂfr Vo qu-t = J-fmf; ~V it

TO Eveer MecTo B ogersa (/)

BamerHs, UTO  ecan f J f, =20, Toraa (l2) MOMHO 32@MCONTH  Ha

v =\l +sign '\le’2, Gpo  TIPHOMASMO  AAR OBOBIUEHHA B CAYYEt CHOTEeMLL
T g 1. T Y

TloaToMy ocTaéres pacemoTpers caydai [ f1, = 0.
AEMMA 3. Ilyers f’(V])-f'(Vm)( 0. EBcan UApEMETPL PACUFEIASETA V| |,

FAOBASTBODATOT YPATHEHHIO,
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ki Jlm ’k;»wzlf:"u; v;-l.'2+V;\I€2:1= _
V_TH,’} :kj-';zx"‘g“(f;); V_:u.fz = kJ+ (25ign ,’-u-l):
TO HMEIOT MeCTO OLesrs (13)14)
4 BhiBOP TTAPAMETPOB PACLUEIIABELMA AAA YPABHEHMIT MEAKOM BOABL
TToAVAHCRPETHAA CHeMa AAT YPABHEHHA MEeAROH BOABI OMDEACATETCS Mo
dopmyaam (4}, (5}, (8). 3amermm, uro A, 4, OUPGACATIOT XAPAKTCPHCTHEKH
cucrenmnt (1), (2), rar aro aeraer f' B cayuae cravipHoro 3sxoma (F).Tak Kex
COTABCHD AeviMvaM 1-3 mapaveTprl pacTienseH s 3aBHCAT TOABKO OT aHavensd [
YBAOBEIX TOUKAX, TO B cayuae (4), (5), (8) MOMKHO OOPEASANTE HX X0 (hOpMYAaM:
o o sign{A (9,012,409, )4(Q;,,)> 0
Y T ke sign( A (O, 4,00, )AL, ) <0
QIPEABATETCH H3 PeeHus CHCTeMH YpaBHeHnH:
LIRER(oR EY RN RTINS R

et
12 PV =1,

Th® k.,

k2

v

i+

it ’—k;uz-d"fgn(i,(Q,“))-
AMTEPATYPA

[17 Steger J.L, Warming RJ. Flux splitting of the inviscid gas dynamic equations with
applications to finite difference methods, ) Comp. Phys. V. 40,1981,pp.263-293.

[2] Bocherishvili R., Elkanishvili N. O ffux splitting for ideal gas dynamic equations, Reports,
Enlarged Sessions of Seminar of Vekua Tnstitute of Applied Mathematics, Vol.13, No.3,
1897,

[3] Bochorishyili R., Llkanishvili N. Fiux splisting for gas dyeamic equations with Berdlo ype
equarions of state, CGMII, Short Communications, 1997,
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K BOIPOCY CXOAUIMOCTU METOAA CAABOH
AITTPOKCUMALIMU

3. Ferevkopx
Kadeapa MaTemarnieckoro obeciasenns SBM

B Gamax0SoM [POCTPANCTES PACCMATPHEAETCA adcTparThes sapada KOWW AAR oneperopHoro
VPABHSHUS IBOMCIIHOHECIO TRIA. ADKAHBASTCE CHOAMMULTE METOAL eABBOH AITRUK CHVALEE TP
DEBHOMEPIOH KYCOTHOH KOPPeKTHOCTH GARTOPHIORAHION 3408 .

B 6aHax0BOM mpOCTpamcTie B paccmorpuM afCTPAKTHY 3as84y Koru:
du

— = Au, rei@,]"], (n)
al
u(®)=u, (2)
3peck A - HeorpaHMYeHHEN AMHEHHLIT OLepatop TPH  KaaoM I'E[O_.T]

AOIYCK&OINHA  3aMEHYTOe pacimperse.  OBA4CT:  DIPEACASHIT D(A) BCOAY
maoTHa B B, U, - 3a)aHHDLIT SACMEHT H3 B.

[yers U, - MHOMECTBO IACMEHTOE i, H3 B, l_f, =B, Tak@Ex, 41O AAA
Kaspaoro 13 mmx sapada (1), (2) npr @ =/ OAHOIHEMHO PazpeNIHMa B Kiacce
rAAARHK pemleriil. TOraa MOJMKHO BESCTH AUHERHBIA OOEParop lepexoja S(;z,r,),
CTapsmdl B COOTBETCTRME RaXAOMY daenveHTy #, €1/, amauenme TIAgAROTO
pemenud sapayn (1), (2) B Toume f;:

ult,)= 80,0 ey, 028,56, 5T, (3)

Hy = u(’ 1)

OYHKUMIC BHAQ u(t): S(l,@}ua, 1, € B, Gyaenm HasppaTE OGOOMEHHEM PeIIeHHRe
aagaqm (1), (2).
OTTPEAEAEHHUE 1. 3agawa (1), (2) HasrisaeTcs ROPPEKIHOR B B, ecam:
1} OpEH KarAOM Hy € U, ¢yifecTRYeT SAHHCTBOHHOR TAGAKOE DELICHHE 3aAa%H (&)
2 U, =8.
2) oriepaTop mepexoAd S(IZ ,t‘] OBARNABT CASAVICUHME CBOECTEAMMU!

a) St ) =800, 80,0 ) 02 2 20, 5T,




Y,

12 3. Sercuxopi

&) (e, e )= M(T) 051 50, <7, B

8 SE)=1,

) omeparvp  § (rz,r,) CTHALFE Henpopmﬂéi! T 1,0, B IpeyroAbHHKEe
Ot =0, <7,
ONPEAEAEHHE 2. 3asava () (2) HaszuBaercs RyCOUYNG-KOPPERTHOH, ecAmr
CYIECTRYET KOHeWHOE PoICHOHHS HHTEPRAAR [0,7']: {To,]';l..[T”_,,T:,,], T, =0,
T, =T, raxve, yro Ha KeXaon H2 TOAHETEPEAAOR [’I}(,TM], k=0,.,n=-1 za18ua

(1), (2) kopperrma.

OMPEAEAEHHE 3. Koppexraax 3aaava (L), (Z) HazsBeeIcH pPaBHOMEPHO
KOPDORTHOF, ecAi

!S {t,.4, ]| w5 g”ln) (4)

Aad seex 1,0, 020 21, €T, me o - RoRCTRHTR, 3a8HCTINAS TOABKD o7 T,

© CemeficIBO  ONIEPATOPOT,  YAOBACTRODSIONIHE — YCAOBHEM  PABHOMEPHOR
ROPPeKTHOCTY, OUeBHAHO,00DCIYET HOAYTRYIIY Kaacca ().
OIPEAEAEHHE 4. Cemedfciac KyCodHO-HeIpepEBHLIX (Y HKHE f,(t} caabo
QIIPOKCHMHPYRT 0 | B HHTepBase [O,T i EyCOYHO-HCIPePLBEYIO GyYHKUEO [ (t),

U:@)- r@)e - s(r.1.,)

b4 h:‘a” >0 mpw v >0 m a0z 1,1, € [U,T].

A/ OIIEPATOPOR BBEARM ONPEASASITHE CAABOH aNIPOKCHMALIIH.
OMNPEAEAEHME 5 OrepaTop  (CoMANCTBO  OUeparopos) A cA860
ﬁn,"(bowcmwﬂpyef- 1ot B HHrepBase [U, 7'] omeparop A ma raacce ymrgd ¥V,
ecAH  QYHRLES  (COMOECTIO  @YHRIHE) v, (IJ = A_,u({ ) erado AIPOKCHEMHEDYET
PVHRLEIO v(r) = Au(t), Vu(t) el

TTyeTe omepaTop A IpescTasrM B BEAC



K BOMPOCY CAOARMOCTH METCAA CAABOH ATTIPORCHMALMH

2L ERE
2 v
A= 4 5
=1
B pasbeeiimen GyAeM DECCMATPIBATE OLepaTOp

A, = < N lni)d, (6)
—1

ROTOPLI €AGG0 aNIPOKCHVERYET oiepatop 4 Ha Kiacce QyHma

{u(( a) ”{‘)EﬁD(A.)» by ult)e €0, 73 B), E
' |

| Aiu(r) - KYCOUHO - HEMPCPEIBHEL 1O f, 7 % 1,2, 5B

Ve

s
ecAT  (DYHKLMK cx,({',r) oo sHAYeHMAMEA B N KYCOHHO-HONPEPREBHE L0 [,
PaBIIOMERHG TI0 I, 7 OUQEHFYeHEE] M VADE. GCBOPHIOT YCAOBHID

f LO)dE - 1 oy £ 0 (%)

paproMepHo 1o §, =1, p.

Boepem PasHOCTHYID CeTOUIyH 0DAGCTE |

@, :{r{ = j:r,jsﬂ,],..‘,nwl,n=[i],z' E{O,T]}.
’ 7

l(.

Kamault U3 0rpesron Il :] pasobnen ma p (Oe HMeAY M3MepPerdi)
PaBHBIX HaCTel, BBOAR (LPOMAIKYTONHLIE (ApOTHEE) MOMEHTE! BpeMers

=t i =12 g, =0l -1
P

al
”
Hapsaay ¢ sasadett {1}, (2) pavcroTpin 3aAaty:
h
e ~= A, .‘t:[@T] ("
& .
w, (@)=u,. @)

Tloa pemenmem aapxaum (1), (27 OyseMm DOHMMATL  (RYHKLEIO u,(t),

HOCTPORHIYIO cagayiomim obpasom [I]:

u, ()=5. (i, = (5,8, Vuy =T, @



14 3, Jereskopit

ETIHEN]

rae T(’r} - OIEPaTOP PeINeHHA, GITPEACABHHOIO B TIPOMERYLREe [r,,r 1 ] S .
DHEPE['[‘UP]:I PenIenssd, IOPOAASHHLIS OXePaTOPRaMI a"- A,- COOTBETCTREHHO.

(:HpaBﬂ,MI-!HL: CA@AYICIIIHE AeMMaE W TecpeMa:

AEMMA.  [iycrs S{r) AHACHANE OOepaTop, TarRoH, Y7o }S ”(t):iie”‘. Toraa

I[e'(s” )" Ze” # Yoe B macer vecro Heparescrao

"!{e'{s"} - 8" },a“ <e™ u‘_rii(? - I)¢I|| .
TEOPEMA. Ecaw sadada (1), (27) pasHOMEDHRO KyCTOYHO KOPPEKTAR, T0 pPelfeHHe
H, (.f) CHOAHTCH K obofuensrovy pememnmo 3aiawr (1), (2) B CHABHOH

OHEPATOPHOR TOTGAOIHH.
BrnmeymovAHYTEE ASMMA U TeopeMa ABASIOTCH, B OUPEeASAESHHOM CMEICAE,

ofobluennen COOTBETCTBYIOINX peayabtartos pador [2]--[3].

AMTEPATYPA

[1] fAmesxke H.H., Aderos Apofmmmy MMaror peileHHS MHOTOMEDHEX SaAdq
MaTeMATHYECKOH orrapca Hopocubupek, Hayka, 1967,

[2] Trotter H. Approximation of semi-groups of operators. Pacific J, Math, V.8
(1958), pp. 887-919.

[3] Porasa AoK., [IGAVAHCKPEOTHLIC CXOME A\ ONEPATOPHBLY AHGQEpaHIHaAs-
mbix ypasressai. Touaucn. Ma-so TTY, 1695
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b gasadgeeo
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SOME NEW MATHEMATICAL PROBLEMS OF T HE— nims
THEORY OF NONLINEAR ELASTICITY

y
amaz S. Vushakmadze
Computer Software Subfaculty
I the report on STAMM-94 (,ae [S ] we formulated some mathematical pmhlmn ol nonlinear solid mechanics
iezoilectricity and electric o ive creeping thenmo-dynamic elastic beams, plates and shallow shells
or finite deformations subjectec to elevtromagnetic [ialds are anisotropic and nen-homogenzons. Below
we centinug 1o addoce some new results which substantiace possibility of rescareh nd solving of the mathematical
problems. Here we study problems d with Jasticity and ity of Vekua shell theory

1. OX THE PROBLEM OF THERMORLASTICITY

Lat us consider for clearness a statical state of isotropic homogeneous media when on the
surfaces S the houndary conditions have the classical form:

* [u]z T hF U, = gf, 9=T-T,=g;, x&b".

In this case the correspending system of differential equations is split (see c.g. [1]) and
it's necessary lo add to the system of 5.5, 2.1 ([4]) the averaged equation with respect to the
funetion &(x,,x,,x, ).

Before construcling the unknown equation, we have (o remember the remark (|1}, p-74):
"thus, in a simple connected freely medivm, being {n conditions of a plane deformation or
generalized plane stress state, & stationary temperature ficld without thermal sources doesn't
provoke stresses o,,c,,0 ;. This result in case of plane deformation for the first time was
established by [2]".

Below, basing on some conclusions of 5.2 [4] and Green Junctions, we construct 2-
dimensional Helmholz's differential equation with small pavameter, the presence of which
proves, that in case of an elostic plate even withou! thermal sources in £, there may avise
important redistributions of a temperature, that denore io quontitative changes of a right hand
site  af an equilibritn equation (1.1} (here and below the formulae of this type and some
notions are taken by [4]).

Thos, we consider Poisson equation, corresponding to the function & = .P(ut,uz,:us):
=, (1)

From thiz equation immediately follows:

B h-z ! o9
g+ - Kz, e)—=dr, 2
25 Sei 2 5 :[ ¢ )013 @

9, x,0 7,

'J
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k(z,f)—‘t(-h,m)(;,“t), t>z,

In its turn, the last equation gives:

kz,2) =Kz, 7).

(4

1 we change the integrating order in the last member, from (4) follows:
5 1 S I
F(x,.x,)= > (e7 + 2. }_W j{h — A8 (e, xput) = Flry 00
h
Using the parametrical represeniation of integrals with weight h* —¢* from 5.2 (see
(2.16) |4]), we shall have:

1+290° — B 1 | R
#‘9 - = ’:.:fa *E(g'l +ge:)’-'i’l[";;?’]s )

where 9 is averaged value in the integral sense of 3 = S(x‘ ,ch,z),
. ! 1 st
R (‘9=J’)=‘E[(] - T)P;m + ypdrfl tJ‘A‘g(*lﬂxz’t)dr
Lo d
It's easy to show, that exact nonlocal representation type (5) is true also for the deflection
averaged by Reissner:
. 3  La\ar
4 :4—#-_[(!: - ).g\x:,xz,t)dt.

The above considered procedure finally gives such an exact nonlocal representation for

»

A " = —If: L PP RS p,(x. ).

I L+2y
3 2

Here
E A &’
g (x‘ :xz): jﬂ,,,(!‘)-g:{xi“xz,?)di‘. _[."m(t)df =1 !p;,(t)d{ =0.
~hk = -h
P (r) are polynemials of m order, 7, is an averaged function of fourth component of the right
hand side of initial three-dimensional system. For the remainder term R the following estimation
holds
| « 4 l
&, (9 pm)ﬂm] < ch !J@33-9\|1= )
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Here o> (independent of k and & ) is constant.

REMARK 1. The cases, when the density of thermal flux is given or it is lacking on the 5%, are
investigated analogously by scheme af .3 [4] as the problem of construction of averaged with
respect to 9 is sante.

REMARK 2. The dhmamical case is investigated here and befow immediately if we apply the
method of 5.5, 3.2. [4]

4. ON HOMOGENEITY OF VEKUA THEORY OF PLATES AND SHALLOW SHE1 1§

The methad of reducibility of the initial probla:ﬁ 1o the investigation of the operational
equation of the comparatively simple structure is given in the paper on the example of one class
of Vekua differential equations. In recent times the domain of application of Vekua theory of
elastic plates and shells has been expanded.

Let ©, be a three-dimencional domain, corresponding o an isotropic non-homagenzous,
with respect to thickness elastic of plates or shells. Then, if we denote by symbol L(Bl,é‘.l)
Vekua's differential operator, and by 7 the parameler-measure of mon-homogeneity and
anisotropy, also, if we denote by symbol Mf(ﬁ, ,FJE) the disturbance operator, then the problem
of the elasticity theory of shells and plates can be written in the form (WA < oo ) :

(L(apa:)’??M.(ﬁl 8, Ml 2 ) = 0, (xl’x!) e, (6)

Relow depending on the context we shall also assume that the averaged by Vekua
conditions given on § = dDx ]v h,h[ are included in the formula (0).

As we have already mentioned in the monograph [3] on the basis of the asymplotic
method, the solution of the initial problem is reduced to the suecessive solution of maore simple
problems, In our opinion, the methad stated in [3] requires the further justification to prove the
correctness of the mentoned process.

The way. stated below, dilfers from the methodology of the works of the kind [3]. Instead

of asympiotic representation or Fourier-Legendre incomplete series, we use the expression
= =
u= yz wg (6 )P B+ (-1 )2, (e N /iy (N
k=0 k=0

Below we consider the case when » =1, (see [6]). Evidently, when y =0, we may
apply well-known asympiotic procedure (see ¢.g. [31) to an operator-equation {6).

1f we denote 77 = o , then (6) taking into account (7), by method of Galerkin-Vekua we

have:

2.
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L(BJ 20 }“D ‘; r‘-M(al ,E}z)uj =0

. - '
2,.2. Ju, —ﬁM[ir‘:—u,_, +;?u”‘] =0 (=12.)

The following theorem holds true.
THEOREM L. Zet the number of equations in system (8) be finite (n < °O)< Then finding the
solution (if' (6) are BVP)or general solution (if (6) are system of PDE) closed in the inversion of
the operator L n- times and the application aperator hM to the solution ¢ of an equation

Lip = 1, where ' are known functions jormulated by recursive processes.
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& SNFAaSS
OB OAHOM BAPHAHTE OBPATHOM 3AAAYM AAA
KBA3VAMHEMHOTO YPABHEHHMA C
AEVICTBUTEABHBIMU XAPAKTUCTHMKAMM
M. Memrerrapmi
Kadeapa MaremaTIreckoro obecnedenns 3BM

Peccvarprneercst  obpartmas  Jasava  Koum  AA% MHNePOOAMYECRONO  KBasHAWECHHOTD
AWGKPEPEHUMAALHON)  YPABHOERE  STOPOTO  HOPEAKA ¢ DapaloAMNECKHM  BUPONAEHTACM.
ADEAILBACTEN TEOPEMA © €YILECTBOBAHIN PEITEHNA SOANYH

B IAOCKOCTH IEpPeMeHHEX X, ) PaCCMOTPHM KBa3MAMHEHHOe ypABHEHHe
BTOPOID LHOPHAKS
2 2, , 2 2 _
(g —x"huy, ~ 2w, —xu, +(u; ~y Nk, = .
- 3 2 2 SO (L
—(—yu) = xuuy H3xTyu, —xu ) xt,

VYpasruenve (1) runepfosdieckora THITA BCIOAY, 38 HCAKGeHUeM MHOMKeCTEa
TOUSK, Ya¢ COPABEAAMBO COOTHOWeHMe v -~y # 0. TIpH BHIOAHEEHH 3TOTG
PBEEHCTEA  YpaBHeHWe 1apaboAMTIeCK  BRPOMKAGETCS. CooTeeTCTBYIONHE
XAPAKTCPHCTHYCCKHE HHBAPHANTE 3aANI0TCH CABAVIONHMM 00DasoM:

J'm + xy = const,

W D22 const, @
g
(1 = xy = const,
PEY L const, @
g+x

3aech p=u,, § =i, - masecTHEe ofoavatedss MomKe

B oramume oT AMsEeflb. ypasnemmir, kex mapectno [1],[2], cewveftera
KAPAKTEPUCTHHOCKHN AMHEMN 3apaHee He GIPEASARHE, TOCKOABKY OHNH 3&BUCSIT OT
SHAYCHHSA TeDBHX [IPOHSBOAHELK MCKOMOTO PelIeHns . CASAORETEARHO, MEOMKECTEO
Tlﬂp:iGU;".I{‘-]EC]{.OFG BLIPOFACHHA 3dpdHee He OOPEACAICTCE H 34BHCHT OT HCKOMOLO,
PelieHHs ¥, B YACTHOCTH OT TOBEARHWA [TPOHIBOAHBLL PellieHnA [I0 TepeMeHHbIM
x,y. Iosromy cemelcTRa xapakTepHCTHISCKHEX KPHBEX MOJKHO TPEACTARHTE B
BHAE OAHOMAPEAMETPHYECKHY CEeMOHCTE, TOABKO HYIKHO HOTPeGOBATL, YTOGLI BAOAL

HHX He OHAHM HapYIIeHL! COOTHOIIeHHS (2) u (3) COOTBeTCTBRHHO,
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AOTIYETHM, ABa& OAHONAPAMETPHUECKNX CeMeWCTRA TAOCKAX KpPHBEHN
fllff)"},ﬁ.&.\ﬁ'}[hl COOTHOIICH HAME
r =y (x,c), (4
y=@,(x,ch 5
TAC (0, ¢ - BQAAHHEE, ABAXAB HeNpepesHo aupdepeHiypyeMsle GyHKOED [0
TEPEMEHHOMY  x AN AODOIC SHEUEHHS ACHCTEHTGARHOTO Napamerpa ¢. Byaem
CUHTATE, YTO RKAAAL KPHBAA ceMelicTea (4) mepecexaer npavyo ¥ =0 H Ao6yia
KpHBYi0 cemericrna (5). Ilpurom moapasyvesaem, HUTO KAk OATD, Tak W BIOpoe
CEMEHCTEO He HMeloT ocobwx touex. Yepes D, 0603HaUMM TY YACTE TAOCKOCTH,
KOTOPYIO  IOAHOCTBIC — HOKPBBEET  3djpaHHOe  YpaBHeHHem (4]  ceMelcrBo
XAPAKTEPHCTHYECKHX KDPHBELY, KO[AG TAPaMeTp ¢ Hellpepoisno mpoberaerT Bee
AeliCTRHTABHEIS SHAHYEHHA. AHasorMumo, uepea [, o0603HauumM Ty 4acTns

OAOCKOCTH, KOTOPYK) IOAHOCTBA) MOKDRIBAIOT XAPARTEPUCTI IECKHE  AHHHMW,

3ajaHHEE ypapdeHueM (5), a 4epes D - ux nepeceuesne [ = D;r]}')2 .

Iyere I= DO{}J=0}.

PaccMoTpanM CASAYIONIHY BopHAHT OBPATHON 3aARMH:
HallTH HaUaABHSIE 3IHAUSHES DEryAsSpioro penleHHs # ypasHenma (1) T o cro
TPOKIBOAHOR 110 HATPABACIIHIO FOPMAaAM vV, BCAM CeMeHCTBE MAOCKHX KPHBLIX,
FGAAHHELY  YPABHEHHSIMH  (4), SRAMIOTCH  XAPaKTePHCTHHEeCKHMME, COOTBETCT-
BYICIAMH  MHBAPHAHTaM (2), a ceMefcrzo (5) ABAZETCS XapaKTePHCTHYeCKHM,
COOTBETCTEYHOIMM HHBApHATTaM (3).

Fr-

TEOPEMA Eeamr @ (x,c,) — o] () 20,Ye 0, €R', roma cymgecrayer pemesie
sdgaun (1), (2), (5), mpmrons @YEKIA V. OILPCABATCTCH OAHOIHAYHO, 4 T - €
TOYHOCTED HOCTORHEOH CAATSeAOH.

Aorazare/scrso. TIyeTh XpHBas CeMeicTsa (4), COOTBETCTBYIOWAT TapaMeTpy
", nepecexaer apaMyIo 3 =0 B TOMKe X @ (x,r") =0. Hs sroro ypasmenws
pelilenreM lapamerpa ¢ =c(X,) AOCTHIAETCH TIPRACTABASHHS CemMeicTBa 4 e
HOMOIBIG (BYHKLHE ) = ¢ (x5 %,), KOTOpas OPEEIMAeT HyAeBoe 3HAYEHHe TpH

x= . Ecam cemefficrBe (4) cOCTBeTCTBYeT HHBapHaHTam {2), TO BLIIOAHNETCH



(95 QAHOM BAPHAHTS OFFATEOH JAAA I AAS KBASHAPFEFFOIO YPABHEHIA o '2-)//r /

4113522
. AHAACTHTHO, BACAE BHIHEIIYI0

e, {250, - __}'7("@ @ (=) + @ (%)

s gl (x,5)) +x

COOTHOMICHHS

5 dgn (¥ BELCTACEN R ACED
ceMeicTEa XapakTepUCTHK (3) wWMeem:  —— A
dx g(xam, () — %

EcaM B MOCABAHEX DABEHCTBAX TOHKY [»,0) OyaemM CUMTaTR TPOMSBOARHOH He

uatepsane [, TOrA@ AETKC OUPOAGASICM  HOHABECTHEIE  (DVHLME om v
BerecTrenno, 7 ONPEACASETCS € TOUHOCTHAY —[POHIBOABHOHM MOCTORHHOH
HHTeIpHpoBagHA. Teopena AOKd3aHd.
[u]

Korse cemeficrsa (4) i (5) He HMeIOT 0BIIHX HATPaBACHEN HH B DAHOE TOHRE,
T.e. RoOTAa vypasnenne (1) cTporo rHIepSOAMYeCKOrO THIIA, TOTAd peledne
OOPATHON 32AaYH He IpepcTaBager Goasnmmoi tpyanocre. Ecaw ypasHeHHEe Ha
HEK(J'I‘UPUI\( MHOMEeCTRC TOUCK TldFdﬁUAH‘Ut‘.CKH BHIPOFRAACTCA, TOLAG  KAPTHHA
AHEMETPANBHO MRHSAETCH. AAT WANMOCTPALHMH OPHBOAMM CAyual, KoTaa ceMeficTBa

XAPARTEPHOTHHECK UK KpuBbx (4), (3) umeior ofilpe oruGaloNnre ¥ 3aAAHE I BHAS

{ @ "
xr—n;ol(_j-_,c)fv:—a!kll*y_lhé , —b=<y=a—b, (6)
o 112
x=@,,(p.cy=cta ;E , ~b<y<a-b, ax>b=0, c=const.(})

-5 TPOXOART OAHA XaPaKTCPHCTHYeCKAS

B RaRADH TORe HpsiMOH ¥y
wpmeas cenveficTaa (6) B IAAAKO [POAOAKAETCA € TOH JKe TOUKH BIOAHE
ompeaescHHON KpHBoR cemedicrsa (7). CaeaoBaresbno, 0Ba XapaKTePHCTHYGCKHX
HATPABAGHMS B TOUKAX 1ol MpAMoil cosmapaor. TMostoMy, Upivas y =a -~ &
HBASIOTCA AHMHHeHR MapaboAmuccRoTo BepomAeHuS AMd yparuemus (1), Taroxe,
y=—b aABAgeTcss AuHuell NapafoAMueckoro;  BHPOMASHHH, TAK KAk BCe
XAPAKTCPUCTHKE  o0ouX  CceMeficTE  KacqioTed  mpasmolt B HecKOHeUHOCTH.
COOTHOMISHHAA OTHOCHTEARHO 7' H ¥ HMEIT BHA
T2 (a-F) -

R T At & '

OTKYAA HAXOAHM 3HAYCHHS ITHX (hyHKIMH.

A
V(s +1
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OAHOMEPIIAS 3AAAYUA AN HEAVWHEWHOI ﬁﬁj 0945
CHUCTEMEI TMMOILLIEHKO
B. Oapimapaa

Kacheapa ke pHeTHRR

APKZIuBASTST  cylecTaonaune  aGoSIennore  penlesus QAHOMEPHOR  3AMIHE AMS CHCTEME
THMOIIEHHD

Cnueannmit 8 padorex [1],[2] meroa mossoaser mz cxerems (1L75)R(1.79),
npuarerdEmoil B [3], DOAVUHTE OAHOMEDHLIE BapHaHT HeAMHEHHEON  CHCTeMb!

THMOLIEHKD.

Crarrieckyio AeUpMAIIHIO TAACTHHKA LIPH OTCYTCTBUH TOPH30HTAALHO

HATPY3KY MOJKHO OTHCATE CABAYIOIEH crereMolf ypasuennit [3]:

N'=0,
o'+ (Nw')’ +g=0, @
M -0=0,

ae

I N BTt e P g
‘Nfl—uz[”‘*z(“]}‘ =By Ty b

apmsent i, W, ¥ - HCRoMbIe, & ¢ - 3daaHHAs PYHKLHH 07 apryMenta X 6[0,1]. Ehmn
k} -uaReCTHIIC TOACKHTEARIEE HOCIOARHEE, D= ER® / 12(1 - VZ). D<v<05.
[TycTe 30ARHIT CARAYIOIHE KPACBHC YCACBAI
w0 =u)=0, w(0y=w(l)=0, FO)=¥()=0. @
Mz (1), (2) moayaeTcs . CAMOCTOATEARHAN 3@Adda  OTHOCHTEABHG W,
CABAYIOIIEIO BHAG [4]:

@)= 0, @)
w(0y=w(l}=10, (4)
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0955

Tae

1
D(vy= [; +, Jov? dx)vu yx I+,

. Eh _ Eh Y SeEy)
ko, M= Y an = e
20+ vy 20-+7) s

rlxv)=alyev -

L) [ma(l h)jv(g)ma df+chmjv(§)pha(] f)d@'}
sha

OcTarpHEe HCRoMEIe GyHRUEE ¥ w ¥ nexoaxoll 3aaaum (1)-(2) moryr Gwrn

HaHASHEl ¢ ITOMOIIBIO QOPMYA:

R ! 1 i
= fowide - = [w(&)ag,
2] 25

—.s?wxju(gf)l,ha(l G)dé{|

\fz

OGobmenHsn peleEneM 3asaun (3).(4) Ha30BEM DY HKLEIO

0
W H/;(U,]) sl Wg((),]'), KOTOPEsT YAOBAGTBOPSCT PaBEHCTEY

o
(@w).0)=0, Yo W ODAI 0.
TEOPEMA. Thers q € L,(0,1). Toraa cynfecrayer perfierie
o , '
w e 0D AT (0.1 saaaus (3)(4).
lpréamrernroe pemenmre W, 3giauf (3)(4) MoxeT GBITE HAFASHO METOAOM

Byomopa-{eieprasa.  COBORVITEOCTE — NPHOAIDREHHBIX — pemedmd W,  caafo



—~
OAFIOMESHAT BANATA AT HEAFHEHHCOH CHCTEVBI THMOWEHKO

JAM3594L0N
o . ¢ SIIFTIHEN]
ROMIAKTHA E WQ( [IRSTl 2 (0.1). Kaxcasni crafeni mpesea W, ects cHobHIeHEOS

pedrerme 3aaadit (3 (4

AAST AOKAJEATEABCTEA TEOPEME CTPOMTCH [UCASAOBATEADIIOCTD 1IPUHAMEeI

{w,']., n=12,. BHpa

Wa

5
= 3w v = sindm
[N B

KoagpHURenTn W, ONDeABAHIOTCA H3 CARAYIOMIEN CHOTEML! anredpaitecRus
YpaBHeHMHE;
(D(w, ) v )=0 i=12,.n
,AGAE‘.E, YC'I‘EH:USAMBC’I&*TCS{ PacpeUIHMOCTE AAMEOHN  CHCTEMBL M BhIBOAMTCH
ﬂ]‘tp]—]f)p]Iaﬂ OLEHEA AMA w‘n . ITocae z1oro HROBEPSICTCH BU3MOMHOCTE r.r.pe,i\e.’u:]mm

nepexcae opu # > % B (O, )1 =0.
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ON THE NUMERICAL SOLUTION OF OPTIMAL CONTRGE 7',
PROBLEMS FOR POISSON EQUATIONS WITH NON-LOCAL
BOUNDARY CONDITIONS
Nana Odishelidze

Computer Software Subfaculty

In this paper the optimal control problem for Poisson equation with non-lecal boundary cenditions and quadratic
funcrional is considered, Using the uperntors of exact difference schemes the differsnce scheme for the numerical
solution of optimal control problem is constractsd. The camvergence of the differencs scheme has been proven.
1. STATEMENT OF THE PROBLEM
The optimal control problem for Poisson equation with non-local boundary conditions is
the generalization of Bitsadze-Samarski problem [1].
Let D be a rectangle D =[O, !L]x [U,!2 ] U/ the boundary of the rectanguiar domain,
.

IR Tow
y= {(ljry): 0<y Sfa} and  y,, = {LLJ’J :0<y=i, b, x - the such fixed points of the
) J

iy
interval ]0,41[, w = g, that | a |-are commensurable segments, ¥ some open

subset in R and U, the set of conirol functions v: D=V, #el, (D). Let us consider the

non-local boundary problem for Poissen equation for each fixed v & U, inthe domain D:

A2 52
AL c ;‘ —u = alx, \yv+b(x, ¥, (xy)eD (¢}
& &
wlay) =0, (2 eIy,
wliy) = Yo (), 0sy=l, @

where wel (D), bel, (D). 2 o, <1, o, =const >0, Similarly as in [2], it can be

m=m,

shown, that the solution of the problem (1)-(2) exists and unique and belongs 1o Sobolev spuce

H? (D} Let us consider the functional:
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1) = [ toapyon— 2, ] saty + [ Nos o ety
= n

where: ¢ €L (D). g, isagivenelement, 7, € [L,{),0< Nel, (D).

The necessary and sufficient condition of the optimality in a maximum principle form
has been obtained.
THEOREM 1. Let Nex,p}=0 and v, be a solation of the adjoint problem

&
o oy +%Ii:, r==2e(x, })(c(x y)“n "'d)*

&2
, 4)
(x.p)e DV D ‘__mm
wlay)=0, (xy)el. )

v sT) e w () = ), 09 Sh, mE ey,
then for (uu., vo) o be optimal it is necessary and syfficient thei the following relation be frue

almost everywhere on D :
2N (%, y)-alx.y)=0 ©)

2. THE EXISTENCE AND UNIQUENESS OF THE SOLUTION OF THE OPTIMAL CONTROL
PROBLEM

Let us the control domain ¥ coincide with the space R. On the basis of obtained
conditions of optimality the proof of the existence and uniqueness of the solution of the problem
(13-(3) is reduced to a proof of the existence and uniqueness of the solution of the following
systemn (1)<2), (4}-(5). (6). The solution (n,u/) of this system exists, is unique and belongs to

Sobolev spaces
02 mo ) 0l
weH weH D"\E;’HJHH(D).

3. THE DIFFERENCE SCHEME
Using the operators of exact difference schemes (3] the difference scheme for numerical
solution of the optimal control (1)-(3) is constructed. We shall use the denotations from [3,4].

VetV v =iy b, xeao, (@)

¥
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fx,5)=0,  xel v,

“(!1:-"2) = icfﬂf(:«a,xg}, X, E@,,

s

2.
r:TITj-Li-{'X“x£>
: EN(xeZ)

R=TT,2c*
. B
D A A EEE) PN B s s S R )
Ay

y(x}: 0, xel’,,
4. THE CONVERGENCE OF THE DIFFERENCE SCHEME
The solution of the difference scheme (7)-(8) exists and is unigue.

THEOREM 2. The solution of the difference scheme (7)-(8) converges fo the exact solulion

according to the net norm ' w,;, (@) with O(\F) rate convergence, where
g £ &g

b = max(hy, i, ).
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MATEMATHUYECKOE MOAEAVIPOBAHWE TOPHBE: L0
OBBANOR M OTTOA3HENM BOABLIWMX OBEBEEMORB

o . ) 4
H Cxﬂpma,q:m’ I Xeawmaze ’ Al lde‘IWIIHJ
YKadpeapa MaTeMaTHIecKoro afecieienn YBM
“'HWH srepreriiu Dpyann
FIOOTPOSH:  MATOMETINECKAn \OACAL [OPHHX ofiEarsis 0 orosasell Doasmmm of=evos

COCTDOTOTAVIOWIEHE A/ACOPMTM HMCABHHOR Pessksaniy. KONKPOTHE DPRCeTs GPOBeASsE! AMT
artoaams Tox (Hmanms, 1963 o).

MaTeMaTHYeCKOe MOACAHPORANIHC TOPHNE 08BAAGE B onos3ted Bosbonng
06 BEMOB SBASCTCS @RTYEALHOMN LPODALMON AA IPOFHO3a BOZMOMKHEIX CTHXHHRILIX
oBAAOE D IIOTCHUMAALHO ONACHBX palOHdR, a4 TaRERe AAR OUEHEH CTeHelH
IIOABHAHOCTH TIOTOEA rnp[—lm‘«’[ MaCChI CﬁPEC‘LIBEE\’,OI:I B3pPLIBaME opH
CTPOHTEALCTRE HEFKEIICPHEIE COODYMEHHHA B [OPHEX yuleabax. [OpHbe oOBanb,
OTOASHH-0BBAAR H OT0ASHW ofibemom B 10°%° ofbmEo oMemaores © SoABILOR
CROPOCTHIO ¥ 3aXBATHDAIOT CRAQHE! Ha TAYOHny Ao 100-500 M, nepemelnaa DOTOKH
H MACCHBEL Hd GU."\biJ.‘L.lr]E P\‘ICC‘E‘U}&'HHX- HiMepaeldle RHAOMeTPamH, ¥ 3axXBaThRaL
[POTHEOIOACHKHEE CRAGHEL {ITIEABI.

AAT KOAMUYSCTBEHIOTD ONMCANHS TdkIX SMBACHHE OyaeMm CURTaTb, IO R
Haqa,r\ﬁi{lﬂ}‘;l MOMEHT CMeINMAaKINEacd Y9aCTh MAaCCHBa  MIHOBEHHO APOGHTCH 15
NpespamaeTes B (OKHAKUGCTEY, KOTOPAH  3aTeM  «CTeKaeTr ¢0  CKAOHa. AAT
ofnICIeHAs ke, npupoakl sddiera TOBLILTEHHON NOABFIKHOCTH KPYIHALX 00BEA0E
BDCII()AL3yEMCH BdKOHOM CVIOTO TReHIT MeXAY ITOTOKOM OBAOMEOT TBePALIX Ten i
[TOACTHAGIONESH TOBEPXIOCTLIO, mpepromeniiid C.C. Ipuropaxon [1].

B AaHHOH CTaThe TPeANOAATAETCR, HTO HYTh OOACMOYUHOIC NOTOKE COCTONT H3
Tpex OCHOBHRX YYACTKOB! 6) HAYAADLHOTO YHACTKA ABMKEHES 0BACMOUHOA Macell
MO TOPHOMY CKAOHY, TA® MECTHLIE YEAGI pycaa K ropuscHTy @ = @(x) >0,
x e[ S] ¥ IpeArARHOe AHANEHEE YACADHON CHAS] TPEHUA O, TPHHMMAEET Mak-
CHMAALHO —BOSMOMHBIE —3HUeHHS; 0)  TpaHsmTHOre  yuacTka @ =@(x) =0,
xe (S ,SQ), rae  UCGTOH  ABIDKETCHE [0 PHIXALM  HAKOMASHHIM, ACAUHKAM,
CHeMHHK&M H O, UPHHHMagl MeHpllee 3dd9eHHe;, B) ROHEYHOTO  YHacTKa,
g=p(x)<0 xel[5,.5] HPEAITOADTEL, TG HOTOR LGABIMARTCT Ha

UPOUHBOIOACHKHER  HETGARHOMY CKACH (pHe.l), Tae X - ROOPAHHATA BAOAL
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JaTlJod=T

TpaerTOpEH notoka, 5),5,,8, -KOOPANHATH COOTBETCTBYIOIIMX Y9IaCTKOB.
Taxum 06pasoM, MOMKHEO AATL CASAYIOWYIO MATEMATHUECKYIO ODPMYAT-

POBKY AAT 3aAYH KPYHHOMACIITABHLE OBBAALHBX IDTOKOB, HMRIOLIEX GOABIIYIO
CKOPOCTE B MAALd, 110 CPABHEHHIO ¢ HX HAUasLiuoB MacCOM, AOHOAHUTEABHTIH
3aXBAT MO TYTE ABUAKEHES, B BEKTOPHOH dopme:

a0

== FQ) = W{P). (1

o & .
rae

O=(LHY, J=Hu, F(Q)=[h+05gHJ],

v

) .
W(Q) = | gH sin(p) - ( o Ku Ixign(u),(]
! Le 2]

Hauaarssie yeaorus: ulx0)=ux), H(x,0)=H,(x) x€[0,5,]. {2)
Hi)  1e[0,T] (3

I'pammaire yeaoBrsa:  w(0,0) =, (1), H{0,1)=
3agch  [-ppeMs, H(X,[)-OCPEAHEHHAH [0 [ONZPEUHOMY CeYeHHI) IOTOKE

CKOPOCTSE, pﬂcpe,-umﬂ OAOTHACTE OBBAATHOTO TIOTOKd, g -YCKOPpeHHe CHARI TiA-

meeTH, K, -ROQEUUMERT «IAAPSBAMYECKOIOY COTTPOTHRACHH, uu(x) Hn Hﬂ(x}f
PACTIPEACAPHUS CKOPOCTH M TOAIGMHEL CMelUCLIeHCH TOPOAR B HauaARHE
MOMEHT EpeMeHH, COOTBETCTREEHIO.

YUBTBIBAY CTPYKTYPY MareMarn-eckoil mosers [1)-(3), ass  wmcieHHOrO
Pelle s 38AQTH MOMKHO MCHOAE30BATE PAsHOCTHYIO CXeMy PacllellreHHs BeKTopa
moroxa (PBIT) [2]. [lenmtpasnmo-pasmocras oxenra PBIY, KoTopag ecTecTBeRHBM

06pa3zoM BBOAKT HEOOXOHMMYIO AOAID "HCKYCCTBeHHOR ™ BRAKOCTH, MMBeT BHA

g™ =" =7 {(F@) ~0.5MF () i), )

rag €, A-iarm BpenMeHHOH I NPOCTPAIICTECHHON CeTOK, #-HOMED BPeMelIors
chod, g, f[’q], H W ABAHIOTCA paQH()CTHMhﬂ] GHAMOTAME  COOTEETCTBYIOMIHX
hYHROME,  AMT TIEPBHX  PANHOCTHEIX HPOHSBOAHEIK HCHCAB3YIOTCA W3BCCTHHIE
oBO3HEIE A, f:f*—f’: ?*:().S(j't_?); a pacClenAeHHLIe BEeKTOPLI MOToKd

HMEWT BHA
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- 0.5¢%
@ ﬁ’ru{u |u +e+ 0.5

: ] @ i{{u(n—w}—chﬂ.ic

2

u+|u‘+c u-‘ui—c

o= \/EE CKOPOCTE PACIPOCTPAICHET BO3MYLIEHMI B TOTOKE.

TlpH peasM3auuy OPUBeAeHHBX DABHOCTHWY oM, KAk ofsiiHo, yIHTE-
BaeTCHA YCAOBME yerofunsocT Kypaara-Dpuapuxca-NeBu.

[MpuBereAHMI  BLIIC OOAXOA PeSAM30Rad ma Ipumepe onor3ds  Tox,
OBpPYIICHEe XOTOPOIO HPOHIOITIAG B BOADXpormanme Bafont (Mraiwms) B 1963 1.
[3]. Ero caercTRHEM SBHACH O2peadB 70-MEeIrpuBOro CAOT BOAL HODE3 TAGTHHY,
nuBAeKIMil 2a cofoft KaracTpodimieCKIe IOCABACTBEA B HEDRHeM GLede.

Hamy\ AW MpOBEABHS! 'CASHHBIE PATHETLL MST ABYX HONepetHN Ceuenui
KAaNLOHA, COOTBETCTBEHHO BOAMSH IMAOTHHE H BOAMIM BepxHEH rpaliHlkl OTOABHA.
PeayAbTdThl PACYETOB HAMOCTPHPYHITCA HE PHC.2 ¥ 3, TAC MORA3ATL! TePeMerleHne
OOOAZFEBOH MAcchl BOAMIW ILAGTHHEL HAMeHeHHe efo DPohHAT H CKOPOCTH
DOOAZHEROE Maccel B Tedende 100 Cor. 0T Tauaia ABMAEHHA AO0 OCIAHOBKH
OTOAZIECBOH  MACCH. PesyART&Thl PacteTon AOCTATOUHO XOPOIIO COBIMAQIOT C

KOAMUSCTESHHEME AQHHEMI, TPABCACITHENE 1 [3].
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YUCAEHHBIT METOA AASL PEITEHMS OAHOMEPHOM
HEAMHELIHOM CHCTEMBI THMOTIEHKO
Az ITepaase

Kapeapa MaTeMaTHIeCKOTG OOCCHE eI FBM

Fayuer Donpoc CXOAMMOCTH &2 TOPHTMA A 3AATSH 0 1HBpATET G,

1. BBEARHME.
PacCMATPHBASTC IIAN4AEHO-KDACBAS 3ajaid OTHOCHTRALHO HyuRUEE W H

W, = [cd —a+h wa r.i’;c}\,rm —ecdw,,
[
Wy ‘:Cwu_c)d(t/ 7W1}‘ (8]
O<x<l, O<f<T,
w(5,0)=w"(x) w, {x,0)= 1w (x).
w(0) =), w(x0) = w2 @
w i) =w (LO)=0, w(O1)=y (L1)=0,
0<x<l, 0s(<T,
OMECHBAIOTAs BUOPALD OaAKE B MOAeAH TEMOUIERKD [11,I2]. 3aecy a,b,e.d-

" u
HEKOTOPEIE [TOAOKHTeABHEIC IOCTOMILIE, TPIHeH cd—a>0, a w' (Jc) W ‘ (x)
sapabHEe dyakumm, [=1,2.

DBreaem  (OYHKLUMEH U =W,V = w,, [ =y, p=w, u xcxoar us (1), (2),
CHOPMYAHPYEM 38AEMY B CASAYIOIICM BHAL:
{ i

cd-a+ bj-vzax}v, —cdp,
: i

u,:‘L

v =u,, f=cp, ~tdly-v), 6)]
W, = [ v, =1,
s, 0)=w"x), vr0)=w(x),  f0)=v"().
#(x0)=p0(x), wlx0)=w?(x) o)

zt([?,t)-fu(l,.!)'-(), f((],r):f(l,r):ﬂ.

ANTOPHETM OPHOARAEIIIONO PeLIeHHS 385811 (3), {4) cocToaT B3 TpeX HacTed.

2. METOA KOHEYHBIX SAEMENTOB.

Ha oTpesge {O,i] BBOAMTCS CETKd €  Iarom hL‘ﬁ Hoy3AAME
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x; =/, j =01, N. B ratecine MpHONReHAH HOROMBIX QYHKLIE Ee_p}rl%;l"'

w, = ii“f (e, (x), v, = évi (£)ay (%),
=3 i0e.6) 6= 30,00 () ®

Wi = %wf(f)fukj (*).

e @, - KycouHo-AuHeRHse dupmrnne dyrknpn, =01, N, TIponssospmrim
DYHKLMAM BHARL

e N .
Ay = 2.’1’: l\")(um(x), H, = Z,u r(UmW(x)
] g
TMOCTABUM B COOTRRTCTBHE BEKTOPEL
40)= 0202 @) m)=(n)m@a () - 6
Gy, (v, 0400, O, () =3 (8), i=12..8-1, j=0L.N,

OOPEABASLIOTCSH M3 CAGAVIOEH cucTeMEl [asepriid

M uy = Lc—d —d+ bhE’K}'i]Qv_,‘ ~cdLey,,

r

Kvy ==Q'w,  Mfy = c0p, ~dify, =v,) )
Kpu=—0'fy Ky =L'fs 0<1ST,
TAR MATPHIIED o -
1 1
K= ._1'1 (((am. gy )]ng,;gw , L= ;? ((m @y ))m_s”_m‘;jw s

1 1
M= E((”’h-”‘”‘s‘ )) Lt f= -1, g= _E(.(w"“ @y })msﬁuq,a«;sw !

u yepes {.,.) 0603HAUEHO CRAAAPHOS HPOH3BEASHHE B I’ (O,l).
CucreMa () AOTIOAHSIETCS HEUEABHBIME YCAOBEAMH, O3HAYAIGIIHMHE, YTO

BEKTOPH
E&(O)’E(O)’ é(ﬂ),&(ﬂ],ﬁm) 3aAQHEL {8)

AORSIBIBAGTCA CXOAMMOCTE VETOAR €O CEKOPOCTBRIO O[fz%] B CMBICAC HOPMbL
L= h‘é 2, 2eg
h £ e .

A}\_‘i{ C’I‘pyﬁ_ﬁ[ THI\«"’)HIE!H'KD KOHeUHOAEMeHTHAH L'IOAYMCKPETHQﬂL[HH o x

peaanzosaHa B pabote [3]

f:""




Y CATHHBIT METOA AAS PELIEHTA OAHOMEPHOFN HEAFFEFFCOH CHCTEME! THATOITIEHE O 3’/ /

3. CXEMA THITA KPAHKA-HUKOAZOHA. LS

Ha oTpeske BpeMeHH BBeARM COTKY {:,, e[(], T]|D =1, <f) <<, = 1'} IpH
mare 7, =4, ~f, 1= 1,2,..., 2. TpufAwRCIIIOe 3HAYCITHE BEKTOPOS BHAR (6) xpm
t =1, ofoaHaumEM Hepes Ay, n=010, P

Apst pementin sapau (7), (3) Bocroansyemes PASHOCTHOR eXeMoit

o ' L )
N - 7 n " - - " -
M(ﬂ -~ u, L) = I{Z(ccb a)+ bhﬁn} Ky + {f:) Ky i Q(‘i+ y";,:}-—

2k(v; )=+ a),
ViV Yt

N o ol m e
Ml - 1) = 2E0en o) - S St ). ©
2K(g; - ') = @ (s + 1),
21((:;17 wi)= r,,L'(f_E"_ +_£_l) n=12 P,

P HaYaALHBIX YCAOBHAX

w2 = 0,(0) = Ay (). +f =, (0)+ v, (0). £ = £0)+AL(0)

20 =, (0)+ 8¢, (0), v =y, (0)+ 2, (0). (10}

3aech Aﬂ(ﬂ),AE{U) . Ai,,_((i), L’\SBL(O),AE(D) - aBCOAIOTHLIE TIOTPElTHOCTH HaaAb-
HEIX yCAoBHH (B).

T,cd " el
"2 L(?_&+Q" }’

TloayueHa OTIEHKA MOrPeITHOCTH METOAR (9), (10) ¥} — g, (:"}, n=12..P,

o=l snoivi) . ale) =(wl)n ) A0).200), wlt,)) -
4, UITEPALIMOHHBIHA TTPOLIECC.

B pesyabTaTe AMCKPETH3AIMH 10 [EPeMEeHHEIM X M I sajaua CEOAUTCE K
PELIeHHIO CHCTEMET HEeAHHEHHBIX YPaBHeHRI:

R R R A B U | ECR an
rAE n=12,.,P, a AB,5— MATPHLB,  ompejeAenvble  BOPMYAMIL
A= diag(M2K.M2K2K),  B=(B), B =(d-a)0, By, = ~cdL,

B, =B, =-20, By=-B;= cdl, By =cQ, By =21, ocrarsuse B, =0,

ht !
= ?(Yﬂ KviQ, ceravemue §) = 0.

3[1;):(55)&&, E=n-Ln St
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1350520
Ecrm B (11) Becti cher or {(7-1)-to chros K A-0My, 11pxmeﬂﬂsr"’£t&_x'wgfﬂb
Cca0e UTEeDALHONTIME MeToa, TG BMecTo (11) 6yaem uvets
n-1 7, [ | -1, F H n—
Ay izt )= sty Jesbi on i) 02

'

W:,};’Fa'//;;:"r) - nocseanee (QHHAMLHGE) WTEpaLH-

PIST BN N e
rae Vg "("h,ﬁ Vg Sk

’

onmoe mpubawxexme y, ¢ (n—1)-ro crosm, y;,"‘R:(u;'ﬁ,vfﬁ,f:mgp:mwz'") -

pemenne (pearbHOE) ypasHeruda (11), noiyuaemoe B PEIYARTATE ZdMEHE y;_" Ha

n-1.F
Yrro -

Apst pernennst (12) BOCOOABSFEMES WTEPALHOHHEIM METOAOM

Ay = i« S s s Jorr o)

m=12.., rae ¥ -k-oe npubrRemme nexrapa ¥, .,k = 0.L... .

Haxompemme Vi 13 (13) ya06HO NPOHIENAUTE METOAOM (PARTOPHAGLHE.

L

TloayueHa OlL@EEa DOrpemIHOCTH Tiponecca (13) p% — V-

AMTEPATVYPA

[1] Hirschhorn M., Reiss E., Dynamic buckling of nonlinear Timoshenko beam, SIAM
J.Appl Math.34(1979),pp.290-301.

[2] Tucsnak M., On ar initial and boundory value problem for the nonlinear
Timoshenke beam, An. Acad. Bras.Cienc, 63, N2,1991, pp.115-123.

[3] Cristic L, Senz-Serna 1.M.. 4. Galerkin method for a nonlinear integro-differential
wave system, Comput. Meth.in Appl. Mech. and Engin.44(1984), pp. 229-237.
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SNAUESS

OB CAHOM YHCADHHOM METOAE PEILIEHIEI
OBBIKHOBEHHEIX M@@EPEHHMBP[EIX
VPABHEHMIM C HEUETKKIMI HAYUAABHBIMM
YCAOBUAMM
E. Karamaaze

Kageapa MATEeMATHYCCKOTO ODCCTIeueH I SBM

PaccManpUBAETCE ONMH MEFOA PENISHHE DX, Heus ot sana Ko (KOrag HellaabHEe YOAMIBEE
2EAGHEL B THAE HEHCTROMY ‘ECAR) AN ofiuHozennors AEG@EePeHUMEAREOND YPauHeHHE 1 MopRAES,
GoHpPYICIDHACH Ha MCNOAB3OBMSKMA  OAHAOTD mnTepEaskHOro  metopa.  PaccMoTpeR  BOTROC
CNOMMMOCTH 3TOTO METOAR MM DAROTD KAACOR YPaRHEHHIL

{, FIOCTAHOBEA 3AAAYM.
PaccMoTpaM 0GHKHOBEHBOR ArgigepeHIHANLHOe YPaBHeH e
w'=flu), t>0, 6h)
e J - 3epaHHam Ha A=|a,b] wenpepupnas dymams. Thyers, paree, B
HauaABHH MOMeHT =0 sHeuenHe QYHRLEHL u(f) 38AdHO HETOHMHO - B BHAG
HENPepPHBHEOLO  BLITYKAOTC — HEUBTKOrO  HHCAd [I1 - wenpepemsHOro, CTPOIO

BEITYKAOTO, HOPMEAHIOBANTOIO, MMEOLero OFpaHHUeHHNHA HOCHTEAL, HEe4BTHOro
[IOAMHOMECTBa MHOJKECTBA ASHiCTBHIEABHRR umceA. " MHOKeCTBO TaFMX HMCEeA

oBo3TaYHM HBpes TC (R) ToTAd HAUANBHOE 3HaYeHHEe SalHIUeTCS B BHAe!
w(0)=1, e T.(R). 1)
Yepes [i, ]u OBOIHAUIN HOCHTeAL Ny B Asabieiier Gypem CUHTATb, MTO
JaMUIRAIHE MEOTRECTEA [, ], LCARKOM AeXKHT B HHTEpBase A, Te.
[ ], < (a.p) (3)
Adaee TIOAOIKHM, 4To AAA NOBOTO My € [i,], cymecrsyer eamncreenoe,
onpeaeaensoe ma T = [0,7], HenpepmBroe pemerme ypasHerws (1) ult)= ult;y ),
YAOBACTREOPSICIIEE  YCAGBHIO u(0)=u,. Yepes G(T) oBosmawam  cemedicrno
sapaEHE na T HeTPephBHLK pemerii ypasnewas (1):
GT)={ulryu, ) ue €(T)u = ) o> 0,ul0) =50y R}.

Torae 3aAaHua COCTORT B OLeHKe AA { € T HedeTKoro MHOMKeCTBA 1 = EF( )

. KOTODPOE
OTpEARAHM B ABd JTama:

() crauana MIOCTPOHM HeYeTROe MEOHKECTBO o OOBIKHOBEMIILIX
orobpamermit w3 1 8 R ([1]), ereayromum obpazon:
jm—n (@), econ p e G(7)
0, B oBparnoM cayvae ’

Vp:iT >R, )= &)
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(fi)ma BropoM sTame ¢ NoMowpo ()  OOpeAAHM HCKOMOE HedSTEOe
orofpasenne () kax:
VteT, Ve R, uylx)= S Hy (@) (5
w(f ¥
AQKaznBaeTc, Uro, ecAn i, € ?c (R) TO oNpejeséHHOe nocpeacTnoM (4)-(5)

HeuTRoe OTOBpaKeHHe W KakaoMy (€1 CTABUT B COOTRETCTBHE HENPEephBHOE
LSRITYEAQES HeudrrRoa HHCAD, T.2.

viel ii{t)e I {(R). ()
KpoMe Toro, sepada ouessn H{f) momeT GHTE cBepsHA K LLeHKe Y c {0.1]
MHOJRECTBA (¥ -yPOBHA, OIPSACATRMOTO CASAVIOMHM 0OPasoM:
[, Jp’| Higylx)= af} {| x=ultsaeg ) uy € [ir,], . (7
Kpume toro, us (8) creayer, wro Vae(01] [F#0)], e 7, (R), rae I.R) -
MHOKECTBO  BLIOYRABIX  KOMITAKTHEIX ToaMHOMecTs R (em. [2]). B cuay
sunykacera d,, Va € (01] cupessanimo rawxe sououenme: [i], o [i,], < (a.0).
Taxm 06pasion, AAd PELUeHHT KayKAOH M3 BhIIEYKAZAHHEIX 36AGY BOIMOIKHO
HOMOAS3OBAHTE AHOGOIO METePBAALHONO MOTOAA, HOHOALSYIOWEIO apH(pMEeTHKY B
I (R) B parmoit paGore Gyaer pacowmotpen weros LI IOPAAKE TOYHOCTH,
npepsoenHsl Hlormmmy B pabore [3].
2. METPHKA ¥ HOPMBL
Hepes fB (R] 0B03MAMHM MHOMKECTBO OIPAHUYEHHEX HOYSTRHX HMHTepPBAADE,
T.€. EMeKON[HY urpd}iﬁqem-lslﬁ HOCHTEAL, [IOPMAAW3OBAHHBIX, BLITYRALY HeYETKHX
noaMEORecTE R, (yHKUMA IPHIEAEKHOCTH KOTOPHX CBeDPXY INAYHENPephBHA.
OueBHAHD, 49TO jc (R)CiT 5 (R) B ?E(R) METPHEY BBEABM CASAYIOLHM 00PasoM:

Vi, v ef_,i (R), D(ﬁ, F): Emp]d([if}u,[ﬁ]u), rac d(-,~] - Merpuxa Xaycaopda,
asfli]

Bpeaénman B, (R) Kpome rtoro, B [y (R) GyaeM  pacCMaTPHBATE HOPMY
2],
Kar a}f[a.b]):b-a W B T,; (R) PACLIMPHM CASAYVIOIHM 0BPEIOM:

1

Qfir)= f&)([ﬁl,}itz.

o

3. OMUCAHHE YHCABHHOTO METOAA.
Pacomorprm sasaty (1)-(2). TMososmm, 110 yHKLES f(u), CTOSIIAs B

[, maxﬂa|,|bi - Nomarne wrpuns unreppasa, ompeaeademors 5 [, (R}
.\



OF GARON YHCAEHEOM METOAR PEIFCHFA QLRLIKITOREHF R AFIPQEPERLFIAARHBIY. ..

srrfrede

npazcii YacTH ypapHeHHd (1), ONpereieHd Ha HEeKOTOPOM HHTeprdse A =fa,b H

HMeeT Ha A ABe HepEbe OIPdHUYeHHEbEe [IPOEIBOAHIEe. TIYeTh, TaroKe, BEIIOAHEHO
yeaosme (3},

Aanee, TIONOMHM, UT0 HyHRIES [ '(ﬂ) HMEET OIPRASASHADE AT Beex U/ C A,
MOHOTOHHGE DO BRAIOHETHIO MHTepBasbHOe pacumpenme F(U) u  nyers
30> 0, %0 A4, w(F{ )< ta{s)y ([3]) TMycrs, Kpome TOrG, CyLecTByeT
LUPSASABHHCE sad Beex [/ A, MOTOTONIOE T0 BRAIONEHMIO HHTEPBAALHOC
pacimpenne V(L) pyrrumn w = 777+ (f!]l).

B cuay Toro, 4ro [ii',, ., LCAMKOM ASMHT B A, A\ HEKOTOPOIO KOHEHHOIO
T, =0 HafiABTeH qHCAD &, ty 28>0, Taxoe, uro {“ul +|9(1“ (.(f) TE‘I-’{A) 12)

Toraa Ve e (0,1], [i, |, + Q(F(A)- r;_‘P(A')Il?.)C A.

Pelnerne MoCTPoUM Ha OTPE3KE EO,S], A Uero pasoGuém ere Ha i yacTei
TouRamE f, = T, (_} :0,..,.m): 7=8/m<r, Wutepnanr [0,1] pazofipéiv Ha A
vacTedt Toukamu o, =8, +ih, i=0,. 0, tae 055, <h h= (1-8,)n.

Tlycrn Wi=0,..,n uxrepeass Y™ (t,): ¥} onpeaeasiores opMyranm:

vy =fl,. @

¥, =¥l EF( I e ) r]xF(A)\)l~~ﬂw(y ol m(a) @
Toma, coraacao [3], aa A0foro pelnerss u(t) ypanmenna (1), Tagoro, u4To
u(0) e [F,], .1 =0...n cupaseprmsn BrucuesHs uff,)e ¥l j=liam u mucer

MECTO CABAYIOLLAS OLEHKA AN TTHARHIL AUTCPBAAOT Yj:
o)zt Mo, ).

rae M w N - belljecTeeHHEE NOCTOAEHHe, He 2aBpCAIIMe oT [ W 7.
,A,ol(asblBae’rcx, YTO 9TH UOCTOSHHBIE He AARMCAT TaEHC OT howmi.

Aps peex [ =0,..,m OTPereArM HEUETROE MHOKECTBO ;"{f,) CABAYHOIIHN
ofipasow:

VieR, Hay J<x)= SUP &ty (x),
, Ositn i

TAE M, (x) ~XAPAKTEPHCTHYE CKast QYIIRIAA MEOMKECTR.

CHeBHANO, dTO 3?"'(!/,)6 TF(R), Wi =0,.,m. Toraa AAsl TUMPUHN HEUBTKOIO

HrTTepRand ({,) CHPABEANTRE CABAYIOIHAS OLeHKA:

ﬁ\\\

I:[jJJLJJJJ
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o5 {r, )< Ne? + M7 (0))< N + M -95,).

4. CXOAHMOCTE B CAYYAE MOHOTOHHO BO3PACTAIOIIEN MPABOIN YACTH.
Ansmeex 1., j=0,..,m, &, {=0,.,/ oopeAeAnM HHTepBaA TIOTPEITHOCTE Z,
M3 YPaBHeHHs Z +[u L Y AOKABEIBAETCA, ITO €CAH CYLICCTBYRT KOHCTAHTA

(xl = My . TO UMEeT MeCTO CARAYIOMAA OLEHKA!

my >0, Tarag, yro Wy € uﬁ][r
i

by (), ( ))ﬂurﬁ,‘f‘ZJ": R an

rae C He zasumewr or i, J,h,7.
Toraa, eecas [ - MOHOTOHHO BO3DACTAIOmAS Ia [a,b] DYHRIA,
HHTEPB&ALHOE pacmmpendme F (U) dyakume  f cobnapaer ©  oB0OMEREBM

PaclMpeHHeM M eCTeCTBCHHLM o6pazoM onpejesdercs xax F @,u]):{f (11). f (;()
TO AAA HHTEPBAAE NOTPEIHOCTH HMEeT MecTo OleHKa!

(P23 < 2
i’z—" If,- )~ B,
efMlem) M
rae B=8.N, 1 Py =Ty M, M, rae N, - nocrosmmas, me
YE M+ o) 2

sapuesas ot i, LA, 7, M, u M, - Bepxmme rpaHmIL MOpyAel COOTE, HePBOR M
BTOPOH TpoHsBOAHON dyHkwEE [ .
Torpa Ye,, j=0,..,m HMeer MecTo OLeHKa

(7l )il )< B 72 +C-n,

GTO H AOKA3EEAET CXOAHMOCTE Me1oAd B REeASHHOH BHINE MeTpPHKE.

AMTEPATYPA
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SAd830BOCT Ld¥IOL0 300G 83063 B3TIRT6MHOE0
LOGISIBG0SRIAN dSHEMOB0L S8BL60L IGO0 HOEHLOMO
FA0IMIKROL BIlsobIS
o oondsdy

obabogngds  Jordgaea Gopali Aggaeondioge wogg@gbaesmm®o  aebgmEmReliogels
st gaggon Lafgolo  Sadmbgoan gevoli sBabols wdmblboli @oisbgeon  Bgoagon,

Gmfggmoy  gyeimbeds Il mogols obGaigegma®  Agoml. gdoo gemaliols
Bab@mgogdginivogol Jgobisgumgds Bgoapol s@gdamminls b jombo.



PROCEEDINGS OF JAVAKHISHVIL! THILISI STATE UNIVERSITY, Vol 350 (19

ON THE TOESION OF THE ELLIPTIC TUBES
Gaioz M. Khatiashvili
Computer Software Subfaculty

In this paper the problers of torsion for homogeneous elliptic wbe, made from ‘binary isotropic mixture [1], and
for eompasite elliptic tube made fon ™o difterent isotropic materials ave studied.

1t is known, that in the problemn of torsion for the two-layered isoiropic clliptic ring, after conformal mapping on
the composed circular ring , the finction of tarsion ig represented in the mapped domain by cenformal mapping
function, Tn this paper the functions of tarsion ] ars represeuted by Faber's polynomials [2] directly in the glven
composed elliptic ring. .

1. INTRODUCTION
We consider the elastic body (homogeneous and composcd) with elliptic lateral (or
interface) surfeces. Take the plane Oxx, of system of rectangular coordinats: " Oy x,Xy, at

fhe end of tube , bounded by twa planes
x, =0, x5 =/ ( {=>0) (1)

and the elliptic surfaces, cross-section of which will be the ellipsesy ; wiven by equarions
(x,), =a,ces 8(x,),, =b, sin &, (0= 92w, =b ity =ayf= 1L,1,2), (2)

where aj,b’. are the semi-axis of the ellipses ¥ .
The cosines #,and 1, of cutward normal o to ellipses ¥ , may be represented in the form

(n), =0 beosd, (), =0 asind 0, = Ja; sin* 9 -Lbf.(;osl 9. @

Let us introduce the operator D, = % ';'c .
g
In the elliptic rings boundad by cofocal ellipses ¥ . i.e. whenilis placed the cqualities
aj -8, (70.1,2), )
where ¢ is the focal lengih, will be used the series with respect 1o Faber's polynomials /, and
1y, given by equalilies

3

T 3 . =
=24z =ty =z =t limiz NE
fasten

1 =1. (53]

Let us consider the components of vector of stress
: T = Tyt ¥ Tty (k= 1,2,3), (6)
where n; are the cosines of omrward normal o of eurves ¥,

2. THE TUBE MADE FROM BINARY ISOTROPIC MIXTURE

Let us consider the homogeneous tube, mads from isotropic binary mixture, bounded by
planes (1.1} and two confocal elliptic surfaces, the cross-section of which are the eilipses y, and
¥, .given by equations (1.2). It i3 assumed the semi-axis of these ellipses satisfy condition (4)
and is considered the linearized theory of mixture, when the body forces are absent and
equations of elastic equilibrivm are represented in the form 1]

3‘1 ¥ “
3D, (Y DT =0k =125 = 12), m

=
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= (p@divu™ + pCdivu®), (p=p» +p¥),
where 0% are densities of substances. 1t is assumed that components of displacements stress
and strains uj(,,)’r.:'(,, and EL,L')(}' =12} of the two different substances, constituent the
mixture, obey Steel’s law [1].
£ =LY g + Ay, o™ Ay diu @, 2y, e, 2, ,eﬂ(z) +
H-1Y 24k, (LE=L1233 y=12)
where &, is Kroneker's symbol, A, and i, constants of elasticity ,

a, = A=Ay, 26,7 =D+ Du®, 2h, =D 1) - D v u @)

@

Required components of stress r_,,zm in the each normal cross-section § of the tube, must
satisfy the conditions [3,4]
H(xlru‘” - -"-"z'lem} =M, (3)

B
where the torques M " are piven values.

The components of the displacernents and stresses in the problem of torsion, we seek in the
form:

w = (1Y Gy, w' = (<1 Grgx, w = (<TG (x,0),

. =, T = () (- G, F (-1 3 ),

1. = (1Y a,, 7,7 =10, 7 =0 (Jup =12k =123).
where G will be determined from conditions (3) and harmonic functions f, (x;,%,) in the
elliptic ring 8 bounded by ellipses ¥, and p, must satisfy the following boundary conditions:

&y Py = (o ), 57%5&129 (e. fi=fi=1) 5

)

dn’" dn’’
only, if the following condition is fulfilled i 22, —;132 + As () — g1y ) # 0, where n and n, are
cosines of outward normal. Therefore, the functions /; = f, = f identical are equal to function
of torsion of isotropic body.
Take in the account the expressions (4), It is easily to shown that conditions (3) will be
fulfiled, if G is taken by equalities j
G=(gD.)"'M, D, = [[l(D,f +x) +(D,/ = x,)"Jds >,
B (6)
g=( — Xy — ) =0 M=MP (- )= MO (g — )
Represent the sought function in the domain § by formula
F=ReF(z), )
where F(z)is the analytical function in the 8 of complex variable z = x, +ix, (i = -1) and
introduce the nolations
p=a, +bh.g =a b, (3)



7

O (4 TORSTON OF THE ELLIPTIC TURES YAl =i
ppixee—s il [N N]

from indicated boundary conditions we get

F(z) = f?(pﬁ + 7 - gl ®

3. TWO-LAYERED ISOTROPIC ELLIPTIC TUBLE

Tet us consider the two layered mbe, bounded by planes (1.1} and ellipric surface (1.2)
within j=0 and j=2. The domains occupying by layers will be denote with €, and Q,
respectively. The cross-section of the tube will be  the domain, composed by two isotropic
layers { with different physical characteristics) ,cccupying the elliptic rings S, and 5,
bounded by confocal ellipses p, , ¥, and y,,¥, respectively, given by equalitics (1.2). Itis
assumed the rings S|, and 5, are glued together along ellipse

The components of displacements and stresses in the problem of torsion of composed
clliptic tube will be represented in the form [3,4]

(), = = =G, ;. (t""); Gryxsy (), = G fi(x.%,),
(7y3); = G (D, = x,), (ry), = Gu, (D +x) (F=12), (1)

where, constanl & and harmenic  functions f, will be determined, g, and g, are Lame's
coefficients in the domains 2, and €2, respectively (all other components of the stresses are

equal 10 zero).
The components (1) must satisfy following boundary conditions [3,4]:

7, =0 onthe surfaces (1.2), within ;= and f=2,

[ =1ruds [l =Ly, . (e=1.23) onthe interface (1.2). within /=1, (2)
where symbols [], and [], denote the limiling values on the interface of the expressions
enclosed in the brackets, taken from domains €2, and 02, respectively.

Besides them, in the each normal eross-section of the composed tubce, will be folfilled the
equality

[[eerrs = xamdds = 14, (5= 5, +8) 3)
5
where torque A is given value.

As in the previous item, the functions /; may be represent with the help of the analytical

functions F,{z)
fi=ReF(2). (=12 @)

Let us represent the sought analytical funetions #,(z) , of complex variables z = x; +1c,.

in the form
Pl = ﬁ(mi-”rf +t ') o)

where 2¢ is focal length and constants m,‘c” will be determined.
After substitution of expressions (1} into boundary conditions (2), we get following

algebraic cquations for the coef s
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2 , 2 i 1.
p£‘1—2ml(‘) _qiffl'}tk) = ; (j=12),

" 1
PGyt = gy = s = iy = Sty = ), ()
pr(m =)+ gl — i) = 0.
The determinant A. of this system will be given in the form
Ao=pl Pl @ —a v @ g @ L e (=10 ()
The solution of indicated equations might be represented in the form

1 g 1
mi® =—{ab, - fu, Qudmi’ =@ By~ Oyk
A. A, i
w i (8)
m =p; g m’—sat o =ploat omy =S
where
=2 (gl —ai) - 1,077 (@ +aDLB =2 g gy — g7 o

B =plq; + pial 0, =piai-ridi
As it is known [4] (according to (3)), the constant G from (1) is determined by equality
G=MD?, D=3 pu ([ +3]+ 5D/, ~ DS )dS >0 (10)
=z R
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16BM&3SGNS ¢ INFORMATICS » JHOOPMATIIKA

UHOOPMALIMOHHO-CTATUCTHYECKAA MOAEADB
INMAAHWPOBAHMS SKCTIEPHMMEHTA

H. Boxywaga F HrroAdlze I Manracaxamcon
IMpofinemuai nabopaTopns dusauecKol KEOCPIICTIRH -

B npepcranaenioll paBoTe, HCTIOALAYH MABH KAACCHECKOH TOOPHH LAGHWPOBAEES DKIEDHMENT,
ma nenope cofmenws wwdhopMausonsol Mmartprus P @uaeps o MPITVICHERINT  HEKOTORLX
AAGQONMALBOITEN FPHTepHon, navd fiyaeT copMEROBAHL  MEB(HOPWALHOHEO-CTATHCTEHECKA
MOACAL (IASHHPOBSEES IKCHIEPLyveTa

1. BLIEOP @OPMBI ®YHKIIMOHANBHOM 3ABICHMOCTH.

OBosHarum uepes X (xi), '=1,7, MHOKECTE0 HE3dBUCHMEIX [TepeMeHHbX
(BasucHLIX  [EPeMEeHHLIX), OmpesesdeMix  OECTIePHMEHTATOPONM  3apaiee, A0
HPUBEAEHHA SKCICPHMeHTa, “epes Y(y,), 7 =1L - VHOKECTEO ORPEMeHHWX,
ABHCATIMX  OT GA3UCHEX [ICPeMCIIEIX, 3HESeHHS KOTOPEX  ONPeACATKITCA
AKCUEPHMEHTAABIO (T. €. MHOMKECTEO WAMePIeMBIX IepeMeHnHLx), & uepes X (.’C‘.;) -
MHOKCCTBO — Ga3WCHKX —OePEeMCIHBX, CUOTBETCTRY:OUHX [ -OMY  pesyasTary

HIMEPEHMS 3¢ BHCHMOM TepeMeRHOH.
OAHQ]‘:! M3 OCHOBHBLX 3dadd ?’EKCT[GPH\-WEH’I‘HTUPG SBNSTETCH yC‘l‘dHOB/\QHEE

hYHRUMOHAALHON 30BUCHMOCTH MERRAY DACMCHTAME MHOMECTR Y(y,) u X (x ﬁ). B
BHAY TOrO, "0 HCKOMas yHNKLHMOHAALHAA 3dRACHMOCTT OGBUHG UMeeT CAOMCHEL
BHMA, 10 € ODpaKTHHecEol TOUKH 3peHHa derecoobpasHee sameiHTL ee Gonee
IpocTall  PYNKUHOHGALHOY SEBHCHAMOCTEIO. AOCTATONHO XOPOITHM  cnocofom
ApPOBEPRM  COIAGUOBAHEOCTH — PearbRON  hYHKUMOHEABHOH  3aBUCHMOCTH

TPHMOITAABHBIMA PesyARTATaMID ABAAETCH  ee  AHHeapH3alEsa ©  YHeTOM

BKCT
OTKAGHEHHH MERAY  HM3MEeDEeHHEIMIT IHAYEFAMEL y,' W COOTBeTCTBYFIIIHNMI

AMHEHEIMIE 3HASHHAMA:

0

Py= 285 (

=l

rac fi, — menspectHEe IHapaMeTpPel Torad, 0003HARANM OTH OTRAOHSHHA UepPes £,

N/
,JJ"'J‘LE;J
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j = lm, Gyarem HMOTE!

OTEVAR

= i By +e;. (]
i1

B Goaee oBmeM BHAC COOTHOmMEeHNS (2) vMoiker GBTH 3aIHCAHO B MATPHHROH
© chopme. Aaf oTOre MHOMECTBD X (xﬁ) " l’(y!) OPEACTABHM  COOTBETCTEEHHO B

BHAS (!,\BAYIOLIHIX MATPHLL

Ty Aot Xy [y —[
Xy X X ¥
2 Ax 2 2
X = HE =
R Y

Toraa, coraaceo (2), MaTeMaTHHeCRasS MOASAE IAGHHPOBAHKA SKCINeDHMEHTa B
MATPAIHOHE dhopve IPHMET CASAYIONTHA BHA
Y=Xf+z, (3)

rae 5:[51,9:..‘.5:_,,]", A=pp 8.1 - rpascromuposarswe vaTpumm mexTopa

OTKACHEHHE &1 B HEHIBECTHBX napavierpos 3 ! . HaEAYYOAas AMHeHHax
HECMOIMISHHAR OLSHKA KOTOPLE MOMKOT (HTL ONPEASASHA METOAOM HAMMEeHBINWX
KBaAAPATOBR HAH B3 MHC}?OPMB_T_[HQI-HI")TD KPHTEPHA OUSHKH lldpanMeTpos [1]
2. OTIPEAEAEHHE HAMAYYIHETO [IAAHA aKCITEPHMEHTA.

Temeps ornpeaesry AHGOPMELHORHE KpUETepRil BHGopa HAHAYINICTO TAGHE

SKCHEPHMEHTS AN MOAEAK (3).

Broaa obosHavenne N =

i
] H HPUITHCHBAA KaHAOMY MHOKeCTRY

. - .
X f“ BEPOHTHOCTHYIO MEPY .ﬁf, Lrae K <M - KOAMYECTRO PASAHYHLIX BapHAHTOD
pufiopa OaZWCHELX OePeMeHHBIX AAMT BHOPArHON KOHKPRTHONW Moaerd THOa (3),

r
OIPeASArM COBOKYIHOCTE MHOMEeCTE A in C COOTBETCTBVIOMFWH DepPOSTHOCTIHBIMH

¢ o
MEePaME PJ;,K) Kar K -plA TAGH SKCTepuMenTa;



HHaOPMALHOHEO-CTATHC THYECKAS MOABAR ITNAARHPORAHELT SRITTEPFMEHTA 4 /

Jal J=2n
- SN BN
i i 7
& _J e X T Am[ (4)
wE T plk) 1K) K[ -
A, AP, R
H TPeACTEBMMY MHOPMaLHUHEYO MaTpHIy P. Dumepa [2] B CABAYIOLIEM RIAR
n
- (K3 T =
Mgy =2 P00 X AT (3)
=l
TTPHILACHIBAA OPH 3TOM HyACDDI AHau“ieHdHd TeM PJ‘HK‘ - MEDAM, KOTOpLIe COOTEBEeT-

cTRyioT  TaxEm X o MHOKECTBAM  HAQHE £, Ha KOTOPEX M3MEDEHHA 1o

TIPOBOAMAHCE.
Aanree, BBOAS HOHATHe  AHCTEDCHOHHON — MaTPHLLT  [AaHa £, A
HEBLIDOIKAGHIION MATPULE THIA (3) B Briae
DEE) =ML, ©)
HEMAYUITHY M3 UAGHOB (4) DyAeM CHHTATL TAGH € HAMMEHLIEH AMCHepPCHCHHOH
MaTpHIleH.
o 3Ke KacaeTesl BCPOSTTHOCTHEY Mep ."‘“n 10, TPHHIMAT BO BHEMAHHE, 9T0

pLfOPOUYIEE  CPEeAHWE U BREDPOUHBE  ARCTRPCHH (KOBAPHALE) ABASIOTCA
ranbosee HhOeRTHBHON CLalHCTHKOH AAE GUEHKH Pe3YALTATOB 3KCUEPHMEeHT:, ¥
WCXOAS B3 TOTO  (pakTa, HUTO  IAOTHOCTH  PaCHPeARMeIET  BePOATHOCTEN,

COOTBRTCT By}'-f] Jitisic] MEKCHAMYMY H_Hq’) opaa IU‘IOHHOI‘:{ SHTPGIIHH, HMEeIOT
JKCHOESHUHEABHLIT BHA, B Ka'leCTBe BEpROSTHOCTHEY Mep Pj,,x" nesecooiipazno
HOOABROBATS  (DYHKLIMM  HOPMAABHOTO — PACHPEeACACHHA  BepOATHOCTEH,  ansd
KOTOPBN, TPW TAAH'HH OAHOCTPOUIEIK MAaTpul (BeXTOROB) Xj; —ixﬂxﬂu-xﬂ:],

BOKTODOB WX CPEAHHX 3HaHeHHH ,u_'f =l M, ] W KOBSPHALOHHELX MaTPWI]

e (X;n TH ]T - [(xif “Hpn ..(x# Ty )]’

3,7 eov i, - X, -

COOTBETCIBYIONHE MABTHOCTH pacnpeseseiiill SYAYT HyveTs casayiomuil sua [1]:

i1 ol A
B C TR U SN SR R G
L2 ! J

iz
| ex

ACHEPR

OnpeseAllB BEPATHOCTHEIE MEPbL 11A3Ha (4) M BLASAHB HAMAY'UNHA fAaH ©
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i
a

IOMOMEID {8}, BCIaél BONPOC KAROMY Ke H3 [ POIYARTATOB HIMEReHHH OTATH
TIPEATIOUTEHEE, TOUHEE TOBOPH, Kuk BEOPATh Pe3VABTET HAMePeHUA ¢ HanGoARITeR
wabopMatmed? AAS DOMIeHIEl DTOI0 DBOIPOCa BoCOOAb3yeMes KyipOakoperoi
PAAIMAIOMR  MHADOPMAUMOMHON  Mepolf, otpaomed  npeanourerme £ -omy
pesyaLTaTy WaMepeHu npotue v -oif (£,r =1,¢ £ m), RoTopuie aaa (F) OPUHAMAIOT

caeayromuit sup |1:
o]
!

P
J(E = j,v;ff 1n}-m

) I Il LD I OB R

Y O
8

ELEND M
23l 2

ATIEADTHYHEO MOXKeT ORITE IlpeACTﬁBAEHd ]{prup)ﬂﬁmﬂHH’O-CTBTHCTH‘{GCK&K
Moaens  Befopd  HauAydiiell  ARHeflHoR  QYHRIHD, uYTO GVACT CAeAalleo B

[OCAEAYIOTIeN padoTe.

AMTEPATYPA

[1] Boryuase H., OF #sgopsayaonmod craracrare, coofnl. AH DCCP, 86, Ne3,
1977, ¢, 585-587.
[2] Kyawbar C. Teopus mEpopManFH F crataerika, M., Mup, 1967,

Jabl3)EHO0F06B0OL LaBIGa501s
06BMOEHBCOIR-Lh B BUGIN) BUBRIE0)
5 Bengmbsge, b bogensdy g E8sliubanolimgo
M, qodgtol obggocitagommme Hagrioggel pebbepopegbels gge beryogrion
abgo@dacongo  gedgtondgeol gaoggbgools Bogmdgaenty  Fedmgemmodgdaganoy
adlsdgeiotgbiol mapgpBgels obeyedBagrm-bdednbdogndn Smoame.
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O ITPUHILIMITAX MHOOPMAITMOHHOTC
MOAEAMWPOBAHUA
H. Boxyuana H Hurosagze

MpoBaevuan safioparopra dusmeckol knbepueTurmn

B npeacTagreHEnft paSoTe, ¢ HCTNALIOBARMen HERUTUPLIE HELOPMAIIOHELY Mep, Adavn ByayT

ChHoOpMBPOsasEl  IIGOPMALBULEHLIC EOETEQIN,  LOSROAMICUIE PEIIITE,  He TOARKD  BOIDOCLL,

CRAFFAHELIE C onpejesenued nautaocTed (yurimit pacmpessseHmE, mo n PELIHTE  BOMPOC

MPCANDTILCALHOCTE TOf AR 1 r0f SALTEPHEIMITION THNOTEIL B KPHTHYECKOR OfASCTE, TROBECTH
. oilenEy may POB, OMPEASAZTL VCADIHE ; ICOTH CTEPUCTEIGE 3 AP,

1. BBEARHME.
Beswui Pd3, KOTAG OPOH2BOAATCA  CTATHCTHYECKHE HABATOARHMS  HALL

HPOBOAMTCS CTETHCTHUCCKEH SKCUEPHMEHT, BOIHHKAST BOMPOC, DACKOARKO TIOAHNbE
BUBOAL O BHBOPOMIHON COBOKYITHOCTH ASAZIOTCH Ha OCHOBAHMM CEPMIH TAKOM poaa
HaBAIOACHMIT HAN SKenepumenra?

AT TIPAEHALTIOND Deivenys TaRoH 3eaeus Mbl AQ/AUKHLL GHTE B COCTOSHHMW
TPOBECTH XOTA B rpyGylo OLEHKY COOTBETCTSYIOmeR (QynEmam PaCIpeACASHHT
JPE OTPAITHEHHHX OUPRACASHHOTO THlla. Ho Tk KaK 36AdHELIM OrpaHHHYCHEIM
BLEIAG YAORACTBODAET OECHOHEHOE MHOMRECTEO PaiAWHHBY PaCTPEASACHITL, To
3apaud BLISOpa W3 3TOrO  MOOKECTEa HeROTOPoro 'mambosee  HOAXOAALIETD”
PecHpeierers He MOMRET GTh OAHOSHA'HO PEIeHa A0 TeX Hop, NOKd He GyAeT
3&AQH  TOMILE  KPHTePHE TOTo. KaKOe pacupeserenie  cuHTeTh | Hanbosee
TOALOATIARM,

2. TIPAHLIATT MAKCHMYMA MHGOPMALIAOHHON HDHTPOIT.
Oboamauim  epea X (\) HELPePEIBHYIC  CAVYANHYIC BeAmsHEY X  ©

’
2AGMeETdME X, 4 lepes <7:(x}} — OIPADHYCHHH, HAAOKeHHEBIE IIa CT&THCT?’IK)’

K=T,(x], i=ln, (r. e ma dymsgus swopke Ha X ). Toraa Bonpoc
DOPGAGASHEA  HRUSBCCTHOH  LAOTHOCTH  PACHPEASAGHHA  BEDOSTHOCTH  [IPH
uMeometed HE(QOPMALME ¢ CTETHCTHKE (T, &, IPH HMEIOIHECH OrpaHHYeHEK)
MOFeT OuTL  peméH, HCXOAR W3 NPUHIIHOE MaKcuMyMa  HHQOPMALIA0HIT0N
IUTPOLHH,  MATEMATHYECKEd MOAGAL KOTOPON  IPEACTADATCTCI  CAEAYIOL|EM

0D pasoM:
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Hxy, = ma»{— Jf(x) In ek
<T(x)>= [T1,(x) 7 (x)ax, &)
) For=t,
ucxoas ws koropolt aam f(x) mosyuaen [1]:
f(x)-*-exl)(* A —g%ﬂx)} (@)

rae nocrommmnie A, w4 (i=1n) AErRo ONPeARASIOTCA H3 BTOPOTC H TPeTHEro

COOTHOIICHHH MopeAr (1)

2. TIPMHLIATT MEdHHMYMA PARAITIAIOMEN HOOPMALME.
TIpeanoroxunm, yto sajano A,(F =1,m) eAbTEPHATHEHLIX THIOTEI H Tpe-
Gyerca, IPH OIDALIICHELX

<T@ > = [T f (.

HAAGHKEHHEIX Ha CratHCeTHRy ¥ =T,.(x) (i:-l,_n), Tae fk(x) - IIAOTHOCTH pacrpe-

ACACHHS BePOATHOCTeN, COOTSETCIBYIOMMe K-0f runorese (k=1Lm) u ycroBuo
HODMIPOBKH

[/ xyte =1,

OIPEABAKTE TO MMHHMAABHOE KOAHHYECTBO HH(OPMALHY, KOTOPAd HeOBXOAHMA AT
OTAGUH TPeANOYTeHHS k-off THIoTese mpoTus £ -0if aAbTEPHATHBHON TI'HIOTE3ED
(k= 0k, 0 =1,0m). Ans pelled s ITOr0 BOOPOCa OyAeM HCXOAHTE H3 NPHHLETA
MHIHMYME PASAHHAICIeH MHDOPMALY, MaTeMATHYECKds MOASAB KOTOPOR HMeeT

CABAYHOLLME BEA [l], {2]:



O FIPHHITTTAX FR@OPMALRIONTIOND MOAEARPORAHIT

¢ B ﬂfjruu
ko), = m.'mt !_f,(x) In %%

ST (%) >, = J'T, () f, (), &)

[ e =1,

HCEOAS H3 KLITOPOﬁ

(k9 =3 A0 <T >, —InZ¥), 4
a
£ = £ = Y S () exp - Zﬂ-&")mx)] e

rag Z, (m - HOPMEPOBOUILIE MHOMHKTEAR, HMEIOTIH BHA:
LI
ik - [£3] Y |/ -
Z{ = fexp| - 3 AT (x) |, (x)dx. (6)
z =t J
[TpapaonopolHEIE H HECMOIIEGHHEE OUSHKH [lapaMeTpoB X.f“ B CBOIO Ouepesb

OTPEAGATIOTCS H3 YCACBHIL

<T(x)>,= 75% nZ* ()

CASAYIOILHE T3 COOTHOMmEHHE (6),
3. HGOPMALIAOHHBIA KPUTEPHHA ACCTATOYHOCTU CTATACTHENL

MEpUPMALUOHFEM  KPHTEPHEM  AOCTATOMHOCTH — CTETHCTHRH 1 =T.(x}
(i=4Ln), opu marmoam [,(f =1, m) arsTepHATHBHEIX THITOTE3, ADATETCHA, Kak
H3BECTHO, YCACGBHE [2]1

S b X )= Th 20X =3k (&)

(k#£k=1m), T. 6. YCAGBHE DPABEHCTEA DPASAHHMAIOIIEX HH(POPMALEUHHEX Mep,
ONPeARAEHARIX Ha 0BAACTH OTPCAGASHES I OOAACTH 3HAHEHWH CTAIHCTHRN, a WX

PABSHCTRO © MEHHMYMOM paiiuuaiomedl nEpOPMALMM O3HAYEEST, YTO AAHHa

CTATHCTHKA ADCTETOUHA B AN PACOPEASACHNH SKCIOHEHUHAABHOTO Trlla {5).
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BB 019
MATEMATUYECKAS MOAEAD MHOTOILATOBOIO
MPOLIECCA TIOAAEPKKI [TPUHATHS] PELIEHLIS B
3AMAUE TTPOTHO3A 3EMAETPACEHHI

.
T Faveuraaase ” I Iepppasse ™

"' Kadepd TEOPHIL CAVIAHHEI 1POLCCCOB

"TKatpeapa eubepreTarn

TIpoafdraeTcs MaTeMATHUSCKES MOARAL WHOIDIIETGROTE TTROLRCCE JOAACPIAKHE TPHEATAR PEIIEHIL
O BOAVCIRHOM PLIBHTTH COCLITHA B OCHORE MANHLIY, WCIOARIYEMBDN AAE NPOTHOSC YPORHL
AeMACIDHCEHIA MOACAL DCHOBAHA Ha BEHETROM AMCKPANHIISLEOHION AHEATSE.

‘1. BBEAEHVE.
MiorHe cHCTeML! IPHHATHS pelenul, NPEMeIHeMbEe AMT OTICITKE YPOBHS

puCKa B SaAgUe IPOMHOzA GeMASTPACEHWH, MOTYT OLTe PaCCMOTPEHD KAk
COCTOAINME 113 6a3p AGHHLX 4 METOADE BLIBOAL, OCHOBAHHEX HA OHPeAeASHHEIX
(JeTKHK) AdHHBEE M OCHOMHEX JIOHATHAX, HE COASPIKaIRX CeMaHTHYCCKOR
HEO.‘JPEAE_‘\QHH(ICT[/L HPI["I(‘-:‘iﬁ IMVeKITCA ARG CYIIICC‘I‘BEEHHU PA3AMMHEIX IIDAXOAR K
TOCTPUSHHN Gassl 3HaHHA.

&) HeroTophie CHCOTEME OCHOBAHLL HE XPOHOAOITHECKOM  IPeACTABACFIE
AQHHHIK (MCTOPHMCCKEX 3HOHWAK). B BTOM CAYUa® THIIMMHO [PBACTABASHHE AGHHBX
& BHAe TabGAMIl VCADBIEIX BePOLTHOCTEH, & TIIPaBHAL  BHRBOAS  ABASITCA
BEPOATHOCTHLME. HexoTopile COACPIKAT AATOPHTHMEL KASCTCDH3AUME H AITBAI3E
AMCKDHMHHAHTHLY yHrumit. OGmui aTpuByT BeeX >THX CACTeM = TABANHO-
upcAoBad 0asa AAHHBIX.

6) TAzBHLOI & ABTEPHATHBHEBLA OOAXOA — DTO OKCOEPTHble CHCTCMDBL,
OCHOBEHHEBIE Hd 53?9 Jlid‘iﬂﬂ L(V\Pp"’ﬁﬂ_f‘ﬁ p!’_‘vy’\];u'ld.’ral OINPOCOB BKCHE]J[‘HB.‘ =
KOTOPBEIX A2NdeTCH HUIBTEA VCTAHOBACIIHA cymecrkem{mx COOTHOEHHH MOHKAY
OTOGPAMHbIMM  [[PHIHAKAMEH  (IIPEABECTHHKAMH) ¥ BOBMOMKHODIME  YPOBHAME
3951_(\(_2.T'pﬂce'[:'[ﬂﬁ_ HPOL(EI'_:C MPOTHOSHPOBAaHUA CBOAHTCA K 2dAaYaM MOWCKAa o
HCHOAB30BARA pasAkisny T.H. "forward —" u "backward — ehaining” axropaThos.

Ofa  THmd  CcHOTeM  OBAZAGKIT  ZHAYWTEABHLIMH HEeAODCTATEEME Kak ¢
TEOPETHURCKON, TAK M U DPEKTHIeCKOH TOHMKM  3perimst OTH  HeAOCTaTKH
(TPYAHMOCTH) [HPOHCTERAIOT OT MCIOARIyeMiX obmux  wMeTopor  cBopa  u
npe.ac‘rma/\eﬂuﬂ'szldlmﬁ, & Takse TPaBHA AOMHMYeCKOT0 BRBOAZG, HEAASKBATIRIX B
YCAOBMSAY HCOIPEARASTHOCTH.

Lleab rpepssTaemMoil  paBoThl 3aKAIOYACTCA B IIOCTPOSHHE IIOBOTO METOAD
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TOAAEPAKKI  TIPHHATHA — PeLIeHV, paboTaiomero B YOAOBHAX  Hkg, TR
BOPOSTHOCTHON — Heonpeses€HHOCTH,  HO  H BosMoxkHOCTHOH.  TlpesrarasTes
MaTdaMaTHAeCcKad MOABAR  MIIOICILHATOBONG  IIpoLecca ﬂ'meﬂH pelleHas O
BO3MOMKHOCTHOM paBBHTHIE{ coORTHIL Ha OCHOBe AGEHBIX, HCOOALRIYOMLBIX AAS

Hporioze. 3Ta MOARAL OCHOBAHA Hd HEUETKOM AMCKDHMMHAUOMHOM HANMIE (11,

[2], RoTOpMEt npuaBall OGeCHeunTh NOANRPAKKY UPHHATHA pellleHdd O Dpornnse
YPOBHS  3@MAGTPHCeHHS  [To Beefl  BpeveHHoH  IIKase { ACATOC POYHLI,

HPOMEAYTOUHBI M KPATEOCPOYELI). AMCKpHMHAHALUHOHHER  aHaAH3  OO3BOAAET

MPORECTH MOASAHPOBANHE TAKOTO NPOLECtd, Kax HHTYMTHBHGN —dKTHEHOCTD
SKCHEpTa TTPH OPHEMTHE PCIUEHIDT, d TaXoKe YCHARHKEe ADBCPUTEABHOIO YPORMHA
MPHIIFMAeMONO Pelneis.

2. HEUETKVIA AMCKPYIMAHATIC

- ANCKPHMEHAUHOHHEE adand? 2 erriBa0 YeTAHABANBAET SHAYHMOCTH 1.5

IBIET AFAATE.

axrupsoctefi [2] € TOURM APEHHA FX OTHOCHTEALIOH CHOCOSHOCTH OGeCHe HBAaT:
NpHEEATHE PEMIeRHA M3 XOPOID ONpeieAbHHOIO (YETKOI0) MHOMKECTEE BOSMUMKHEDS
PELLICHTT.

HerousEroM  HHQGOPMAUHE  ABAXEl'CH  HacTOTHO-HCAOBAS Basa  AAHIIEIX,
copeprRames “ACTOPHE’ MPapEABLHLIX pPelleEni, T.e. jHadul 0 AKTHBHOCTAX

DRCOepPTa | TOCAEADBABITHY PCeIISHIAX, le:‘,A,CTdBACH[[bIX B BHAC CBU,&H(J]"‘I MaTPHLIEL

rae i:F &P (uuomectno mpeppecTmmios) B j: D e D

HACTOT F=| i

(MHOMECTBO  PCILSHH), 5 ,  ABAAETCH A0ACH (OTHOCHTeABLHOH HaCTOTOH) Tex

zamucett ¢ perenmen D, rae NPHCYTCIBYeT DPCABCCTHHK P. Bra matpuna

JRASICTCH  OCHOBOM  AASL  ABYX ADYTHX  MaTPHIE  MaTpPHUb  TOAOKATCABHOH

1 OTPHLETEARHON AMCKPHMHHALMHA

)r_lm,l—ln (1)
ik

7721 (f‘*)z—l o j=Ln (1)

-1 k, Lo Ty



NAATENMA THUECKAS MOAE b MHOMMLATOBOND [TPOLECCA FIOAAFPHCG TIPHAHATHA. . J/
JADE0
. 000105

rae Ly -geudTKoe mOAMHOTKECTE0 PBOABIIHE OUHOLICHHE™, Lr? - COUTBETCTRYIOMEE

AyarbHOEe. STH BEANMHHE! COOTBCTCTBYIOT Sonee rHBROMY HOAXOAY K HPHEHATHIC
peTieIlad.

Beamumael (17 71 (1) SBASIOTCH KOMITOHEHTAME PACTOCTLACHHT [3] usamkaropa

L, TDOHAROAILIEIG OTGOP GO/BITHE OTHOMEHIL ( Jis 4"}2.,) u rPyUIHPYIONIEroe WX B
TOAMHOMCCTBE (n-1)}5AeMerTHEx MHOKeCTR {\f [ f );j =k, 1.k =Lai=lm} (»
TOMHO TAROP OTOOP H3 MIIOMKeCTB {(f.k 5 )}) PaccMaTpHUBai BASMEHTLI 3THX

MEONOCTB B KAUeCTRE CAYMANHMX CoOLTHI ¢ PABHOMEPHBM PACpeaeAeHHen
BEPOATHOCTEH, [PHXOAMM K BEIBOAY, HTO {1 ccTh BEPOATHOCTh HEUeTROTO
HOAMHOMKECTEL “GOABLOHE OTHOLIEHS — MHOMeCTEd {{f, i f“]}, a (1M -
BEPOATLIOCTE TOIO JKe HOAMITOIKeCTRA { {f”‘ / f)} SBRPUCTHMECKAT HHTePIPeTaliil
mep TOAGHUTCARHON ©  OTPHUATENBHOH AHCRPHMEHAUHE — 2aKAIHAOTCT B

mpescTapieHnma T FaK SKEYMYATPOBAHHOM AQBEPHA K YTRCPMKASHHIO, 'TO
npeapecriak [} GoAee CYITIPCTREI And TPHETIRA pemenua D, uem pad

OCTEALHLY PEITCIHIL, a 7, - KeK askyMyAHPOBAHEOIO AUREPHE YTREPIKASHHIO,

yro P Boage CYLECTBEH AAS ITPHHATIL omerrtt e D7, ueM AA OCTAABHEIX
i P i

COZAANOT

pemenuii. Tagun 00pasonM, Gasze AQHHANX, MeTPHNE lfu” i "‘DU” - ll

“epeay CTaeBAeHES perietiis’. KOHKPeTHOS PelieHHe NPHHAMBETCA CABAY KHIIMM

obpasomM: IyCTh AQHHOH KOHKPETHOM CHTYAUHH COOTBETCTRYeT anpeasACIHaT
H H"Jl

TOALRO T C'_l‘pOKI’I, KOTOPRIE COOTBETCTRYIOT P', H {'IﬁpdSYeM C TOMOLIBEIO 3THX

ordepénm

IDCABAOBATEALHOCTE [IPEABECTHHROB P’ B maTpuUax HFL

| varpuupt HeubTRoe pelmermde IPeACTARASCTC B BHAC

‘H lEl |'h r
CTpOR HOBBE Li;__ i\‘ W hn,ﬂ,

HEUGTKONO TIOAMEOKEeCTBE  MEUMRECTR {D,,...,D,J. (pYHUKIHA TRHHAANCAHOCTH

KOTOPOTO SBARETCS BHITTYEAGH woMGuHAEeH:
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T, H \Z TIPCACTABAMIOT COOTBETUTBEHHO CPOAITHC 3HATICIIA mep UOAOTKHTCABLHOR

J
H OTPHUATEABHOH AHCKDHMHUHAIHN AAS PELISHUR D," HeuéTkHe IDAMIIORECTBE
"Large” u "Small’ MMEIOT TaRHE DYHKLUHHE DPAHSAASKHOCTH,
ol [oa], (4
HTO ¥ g gge - BOSPACTAIOMIAA, & 3 ooy = yELBaOas QY HKLH.
Pemenue D:n C fy, OIPeARATCMOS M3 YOAORH

g, = l]l;'LX{t)“. } (5)

MOXRHO FHTePIPeTHPOBATE KK DellenHe, KOTOPOMYy COOTBETCTBYCT HauGoABITES

ADBEpIe.

AMUTEPATYPA

[1] Norris, D. Baldwin, LF., Pilsworth, B.W.. Medical Diagnosis from Patient Records
— A method using fuzzy diserimimation and connectivity analyses.

[2] Fauesmaaaze T., Meaaase [, Lepipasse T, Hopadd oAx04 K aHaAHIY HeWETKHY
AGHITEX, HCHOABIVeMpx [pfA armaipse seserpscend, Proceedings of the
Geophysical Center, Thilisi (1998) (5 mevars).

[3] Criada, T., Gachechiladze, 1., Fuzzy random events and their corresponding
conditional probability measures, Revista de la Real Academia de ciencias
Exactas, Fisicas y Naturales de Madrid, tomo LXXXIX (1995), Matematicas.

ANLATHZIBHOFRIROL A0RIOL BIFYHIATHIB0 SAS3SGOX0SH0
3AMBOL0L 8501085303060 aMRIFRN A0FITI3H0L 3@MBOMBOL
SHMGHESE0
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dolfobdg@ol  S@epbmbols  sdogebalo aoaTgggdeengbol  Jomgbels b33 yerde
deogamibnggesbn  d@meggbol  Bougle@agg@o  Gempmmetygdabougol potlogabadyemos
scdgoqan oliy@obobsgyogma aBagan'bols’ sdodago.
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HEKOTCPBIE ACTIEKTEI CO3AAHMSA
YTIPABASIIOLIMX YACTEN AAM TIAKETOB
TIPMKAAAHBIX TIPOTPAMM HAYHHO-
TEXHUYECKWX 3AAAY
T 3aprya

Kaderps MATEMATHIECKOID 08ECTe CIIAT DBM

BuiagaeHll BOTPOCH, BOSHEKAIONIHE TPA pazpaboTEe ¥ PeasE3aEH AILES OBDATEHHIT K HARETY
npuEssasEne TTporpany! (T ey IHO-TEXEZNeciax Saial PaccvOTReHE BOIPOCLL, CHHIaHHEE ©
MOGHABHOCTEIG 4 PACIIAPACMOC TR TAKeTOR

TIpupoARToR OBOCHOBRHEE NPSUMYTUCULE KOHUILTLHH R -texHopomIn 1o CPASESHWIn © APYIHME
CPEACTBEWH TPOMIRNACTEA IPOTRA BuABHEYTa Mae: COANARTA TEHERETOPOE AMG PITPEBAHICLIT
Hporpesy TAKETOR, & B AGABECHITOM - COIARES [EXCPaTODE TARHN MeH: TDETORUE.

Kax #3BectHo, TPeGOBAHHE DaCIIMpPAeMOCTH ABAHETCA OAHMM B3 OCHOBHLIX
TPeBOBAHTH, TPeABABATOMEDEL K YIIDEBALIOITIM npdrpd.maM TIAKEeTOB TIPHEAIAHBX
nporpayiy.  TIPARTHMECKH 3T0 D3HAHGeT HAAMSHE MOAAEPAKHN ITACTPaHBAEMOCTH
yapasasioniefl JACTH TaKeTa HA M3MeHeHN#, BHOCHMEE B A3BIK [AXeTa {T.e. 43LK
ofpamenns X Takery). B caydee, KOfAg ASHK MAKCTd HE ARARSTCA CAOIKHBDM,
ACCTIDKeHHE  YIOMAHYTOH — LUBAH  OCYIIECTEAMRTCT OyTéM  BRAIOUSHHA B
HHGOOPMALEOHHOC ofecleuerHe naxera (afin HaMMEHOBAHEH YHKITHOHAALHDIX
MOAYACIH, BO3SMOKHO C HeXCTOPIH ADITOARAETEALHON MBghopMallHer, YRasHRaQLeH
Ha saAGHME, KOTOPOe HX HCHOABSYeT, I Ha 0CACADBATEABIOCTD BRISOROD [1].

OAHAKO ECTECTEGHHOE CKEAAHHe CABAATE #3bIK  Maxera MAKCHMAALHG
VAOBHEIM AASL NOABIOBATENM, IPEAYCMOTPATEL B akere pasHOoOGPasHEe PENEMD
PYHKUMOHUPOBAHKS, HensDesRHO  Baeudy OBoTAN@HHE  BUSMOMKHOCTCH  A3HIKA
TIAKOTa H, RaK CABACTBHE, €10 YOAIKHEIHE, B peayanTare Bb:]ileYHOMHHYTbI{';I haiia,
KOTOPEIEL (PARTHISCKE AQ/AMKCH BLITh XpaRpAHITen HOPMasEHOTO OMUCAHHT A35KA
naKeTa, He YAASTCH CO3MATE “KyCTapEin cnocoboy”. BosHAKaeT HeobXoARMOCTE!

1) B opvasrzsMe, TOIBOAROLEN CTPOID OIHCATE ITOT A3LIE,
2) 5 paspaboTRe thopvaTa IPeACTABACHMA FTUTH OTHCAHKA B KOMIEBICTEPE;

3) B OPOIPAMMEON pearraallny A3hKa DaKeTa Ha Baze 3TOI0 TIPeACTABACHHI,;

4) B VHEBEPCAABHOCTA 3T0Fl pearwsauyi, T.e. B ef HHRAPHAHTHOCTH

Y,
AN

S EEN]
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TERE
GTHOCHTEALHO KOHKPETHOTO H3BIKe TTaKeTa.

B cpeTe BHIUIECKA3EHFOTO DPEAAM3AUMA AOAKHA OHTH ~TpHBA3aHa K
YOOMAHYTHM B IYHKTAX 1 H 2 hopPMaAHEMY H ero UPeACTABACHHIO © TeM, YTo6EH
TMPY H3MEeHeHUH H3BKA NAKeTa MOAMPUUMPUBAAOCE TOABKO €ro ODUCAHHe, HO
HHKAK HE PCaAR3alfua.

B cBAsH ¢ STHM COBEPHIEHEO OAHOZHAYHO MOXKHO  CRa3dTh, 49TO
EAMHCTBEHHON  CTAHAAPTHON — CHCTEMOH, [IO3BOAXICHIEH  [OpeopoAeTs  Bee
NOCTaBASHHBI® H}_JUSJ\EI\«LBI B KOMIIAEKCE 633 AOIOAHHTEALHEIN HPDFpﬂMMHCTCKH}(
YCHAME, BCEIO AMIUL 3a CY4ET BHYTDEHHHX CBOHCTE, 3dNOEHHEIX B Hed, BOT yKe B
Teuenne 20 ¢ apmmmmM  aeT (1) aBageTca R -TEXHOAOTHYSCKHH KOMIIAGKC
nporpavyuerta { RTK) [2]. € wvoeft ToYKH apemnys, DEIIAIoNyIo POAL B 3T0M HMIPacT
T0  00CTOSTeALCTBO, uTO B RIK  yAaumoe cosBMemed:sl IPOLecCEl  OIHCAHHT
CTPYKTYPBL AGHHEL H CO3AQHHS [IpOrpamMysl PaMKi AaHHOH paboThl He NOZBOASAIOT
[IOAPOGHO OCB2THTE BCe OCOGEHHOCTH R -TeXHOAOIHH OPOrpaMMHEPOBAHHA, HO
CUATAN HeOBXOAHMER MOAHEPEHYTE dJdhaKTHRIOCTE A3LIKa HATPYIKEHHEIX Tpacon
(i R -s3niga) AAS ONMHCAHIST AATOPHTMOB ¥ OYeHL VAAYHOe pellleHHe BONpPoCa
COBAANHS COOTBETCTBYIOMIETO AILIKA IPOrpaMMIPOBAHNA B Aklle R/TRAN -a.

BENIEH3AOMKEOHHEIE  BHBOAR  CASAAHE] HA OCHOBAHHH OIBITé CO3AAHOA
yopapAumomed mporpamyer aas TINITT PATICO  (pacuéra HOpOCTPaNCTBEHHEX
coopyxenmii), paspaGorammoro s MIIM TIY mop  pyroboacteoMm  mpod.
T.C Bamarmapze. AOOONEITIIO  38MeTHTE, YTO 970 ObA  TepBRIT  OOBIT
HCIOAB30BAHRA R -TeXHOAOTHH [POTPaMMHPOBAHKA AAH  COZAAHHA [aKeTOB
OPHKAGAHEIX TIPOTPaMM, H K ITOMY MOMEHTY CaMH PaspafoTdiKy TEXHOAOTHH He
BKAIOYAAH  CO33aHHe  VIIPaeAfommEx  dacrelt [T B  cdepy Bo3IMOKHOTO
sthperTUBHOrO piveHeHss xounaexca R7K. BoociepcTBMH aBToOpy ADBEAOCH
HeIToCpeACTEEeNHO YHUACTEGBATD B paapaﬁ OTKC " CO3AaHHH HeCKOABRMY

VOPABATIONIMK [HPOCPaMM, B TOM HHCAEe T4KHX, [AR HE HCIOABIOBaAAch R -
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HEIOTOPSIE ACTIEKTBI COJAANS WIPABAFONHX SACTEH AAH ITAKETOB IPHICAANHBIX 11 51,
SNLZNMUIYSY
LexHOAOTHT. Omar 2THx pazpaioTor emd fusee FRPOTHMA yBepPeHHOCTE aBTOPd B

deBH;‘ﬂ:HOCTH BhITHEH3AOMSHHEX BEIBOADB.

PaGoTa HaaA COSASHFOM YIPABASIOIDHXK LPOTpaMm Aad  pasamume T
ocCTECTBEHHBIM OYTEM LpHReAd K HASe COBAQNHA 1eHepaTopa AT VIPABAATOTIEH
yacTH AARHOTO TaKera B 2T0M cAyHac MOAMGQUKELHE NaKeTd OCYIIeCTBARIGTCT
[y TéM [eHeparin IOBOH BePCHIL yn:pan.\momefa qACTH U RHECLTMA HeOOXOAMMEX
uwavernenmii B chatiant mexera. Hecaepopawme CTPYKIYPH TaKHX  [eHepaTORoOR
HOIBOAMAC EBIASAHTE OBIEEe YacTH AOBCALHO OGDARIIADA OOBEME. 3ro, B CBOIO
ouepEA, NPAEEAD K MHCAH O LeaecouBpaslocTH CO3paHHA IeHepartopd TakHx

reHCPATOPAB.

B naraueHHe OTMery T, © MOEH TOUKH APEHHI , (MeHb HHATEPSCHEIM ¥

IePCIeKTHBHLIM — MPEACTABAACTOS  CANTES  KOHUSINHH, 34A0KEHHEX D k-
TEXHOAOTHIO TPOrPaMMAPOBAHESA C KOHLETLAIAME 00LeKTHO-OpPHeH I HPOBANHOIO

TPOTPaMMADGBAHIS.

AMTEPATVYPA
1] Baprya T, Hucrapuase AL, OF 04HoM HOGAXGAR K AOCTPOEHHTO
VAPABARKHIHX  BPOIpGMV  AAT  TTAKOTOD  HPHRAGATIIN  HpOipariy  HayHo-
rexHHecKEY  26AaY, PecnyGAHRANCKad KOHQEDOHUMA MOAOALX YUSHEIX H
CHELHAAMCTOR TI0 AKTYEALHEM IPOGASMAaM MATEMATHKH H MEXAHMKL, CHopHIK
" aokaan0s, TeuAmen, 1983, crp. BE6-89,
121 BeanBmukuii ¥LB., Texso ormwsecimd KOMINCKC QEOHABOACIBA DOTpaNng RTK

[roETemEET 7 sosmosHOCTE), HooraryT kubeprneraxy AH YCCP, Kues, 1979,
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HEKOTOPBIE MPMMEHEHWSA SHTPOTIAITHOMN MEPHI
HEUETKOCTH

I Kanmiaaze

Kadeppa KuSepHeTHRR

Beneaeme HOHNTHE 3IHIPULBE HSMepHTeabborv upndupa, C HOMOWEID TOHATAY SHTPOIMHH

XHPAKTCPHIYETCH Takme AHFelHan SNNPOKCHVEUHES (YFKUEY

B RauecTBe OCHOBHOH  XapaxTepHCTHKM  H3MEPHTeARHOro upH6opa
OpEMernsercs DOHATHe Khacca ToupocTd. Kasce Tousocrs -~  ofBofmjeHHas
HAPAKTEPHCTUEE, ONPeARAdeMas  TPeAeAaMH  AOTYCRECMEX — OCHOBHBEIX M
ACTIOAHHTEARHBIX — TOTPRIIHOCTEH, & Takske APYTHMH CBOMCTBAME CPeACTEa
asMepeHRE, BAHAIONHMHE Ha €ro TOYHOOTH. Hame BCero KAaCC TOUHOCTH
COOTBETCTBYET NPHBEASHHOU MOTPENIHOCTH, OTHeCOHHOH K KOHEMHOMY IHauCirHio
mKaAsl pafopa — K MakCHMAALHOMY 3HEHCHHIO (DHIFYeCKOH DeAWYHHEL B
AranasoHe HiMepeHud [1].

B amreparype, NOCBAIIEHHOW TeOPHH HaMepeHHH, OTMEYAeTCd, YTO KAACC
rousocTH  npHGopa  He  OIpeAeAdeT  OAHOBHAYHO  IIOTPeIHOCTE  Pe3yALTaTa
H3MEPCHI, IPOBCACINIONO € ITOMOmLK Aammoro mpufopa. Hecosepmencrso
CYIIECTBYIOIIHK OLUeHOK TPHBEAO K MOABASHHIO PaBOT, TOCBANIEHHBX MOHCKY
HOB3X OLEHOK CPeACTB MaMepeHHd. OTARYHTeABHOM croponod atux  pabor
SABASIETCA OLMCAHHE IIOIPeUIHOCTH Kak CAyUaiHON PYHRIMH BpeMeRHd. BmecTe c
TeM OTMEYAETCH, JTO AOIHUSCKOe OBOCHOBAHMHE LeAeCo0BPasHOCTH HpHMEeHCHMT
STHX METOACB HECKOABKD 3aTpyAHWTeAnHo [2].

NOBOH PeIyARTAT X MIMEPEHHS (PHIMUYCCKOH DBEAMYIHE, TPOBEABHHOIO <
MOMOINBIO HEKOTOPOro pHOCPY, HOAYHAercd © HEeKOTOPOH HOIPeluHOCTEE.
OBEMITO, aBCOAITHYIO MOTPRIIHOCTE J(X) M3MEPeHHS ONPEeACAHIOT KdK IOADRHHY
HeHsl aeAeHHs LIKaAsl TprGopa. B caydae HepanmonMeprol mKaasbl (Kak 3TO HMeeT
MECTO, HAUPUMED, AMd TPHEOROBR JAGKTROMATIHTIION CHCTEGME) DTa BEARYHHA
M3MEHASTCA 10 Mepe ABIDKEHIST BAOAL IIKAALL

ByaeM CUHTaTh, 4YTO HIMCPUTEALOEE npubop onpejenfieT HeudéTKue

MHOMKECTEO OTCUSTOB, XapaKTepusyeMoe (MOYHKUUEH IPHHAANNHOCTH



Y,

64 I Kamiviadse

S(x)

p(xy=1-= Arcfg -‘ : ¥ [a,b)]
X

TAe a,h- HIDKHES M BEPXHSA TPAHALE IUKAAB COOTBETCTOCHHO (AAT BEAHHHEHE!
H(X)EO3MOREH IOAGOP M ADYTHX BLIDAREHHI). B KauecTse IpHMEpa PaccMoTpAM

OMMeTp, MKaAd KOTOPOrO XaDaXTepHIYeTCa CAeAYIOmai TabArLei:

YHCAOBOH KOAMHeCTBO LeHa
TIPOMEYTOR ASACHHIL AGNEHHST

500-300 2 100
300-200 1 100
200-100 5 20
100-50 5 10
50-30 4 5
30-20 5 2
20-10 10 1
10-0 10 1

HeugTKocT: oMMeTpa oXapakrepusyes SHTPONHei [3]:
42
H =3 [ In g+ (0= gy In(l - p)]-A,
=
Tae 43-KOAMHECTEBO AGASHHIN 1la HIKahe, A, - LeHa A@ASHHS (AAMEE HHCAOROTO
OPOMEIKYTRA,  COOTBETCIBYIOMIETO — AGHHOMY  APACHHIO), & BeANMHHA [
OIPEASNIETCS CPeAHe TOUKOM ACACHHS.
YuéT SETpONMM LpHBOPA MOXKET OKASATCA TOASIHHIM IPH CPABHENHM
PasAMHHEx OPUOOPOE, & TAKMe MPU IPasyHPOBAHKE TOBOMO npuBopa.
DHIPOIMHAHYIO MEPY HEYETEOCTH MOXKHO IPHMEHHTDL TAKKE ITPH AHHeHHOH
anmporRcHMaliy (ysrumm f(x) somamoi g,(¥) Ha Hexortopod otpeake [a,5]
[41.
B HEROTOPEX 3apa9aX leAecooGpasHO HMeTh allTpOXCHMEPYIOLIVIO ACMAHYIO
€ CPaBHHTEABHO MAALM KOAMYECTBOM A OTPe3koB, [IPH 3TOM cyljecTrseHHOe

3HaHeHHe upuofperaeT pacniosoxenne ma oTpesxe [4,b] abeupcc yraosemx Touex

it

JJJ
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HEKOTOPHE TPHMEHENT SHIPOIIFHHOH MEPb! HETETROCTH UAIgEE
TRE=TITIL4S

ADMATCE. EcTeC rBelIno BOZHHEART sapada CPABHEHMS PAAAM BT
ann])“KC[’[l\'lH]JYIDmHX AOMAHEIX C q]ﬂKCIIfPDBﬁH.Hb['M FOAHSeCTBOM n UTPH‘RKUB C
Tory 2perns "OamsacTn ) IpadiHEy tymknms f

Byaem CHITATH rpadiE PYIRLKEE Fx) DeUSTEMM  MHOMECTBOM, KOTOROMY
OpOASBOABHAL TUMKa (X, 2, (%)) AOMATICH [PTHAMERKT CO CIRIEHEID .u.'g_l(x), TAE

S = g.(x)

: e s x&la,b].

Ho (X) = 1- z Arctg)
g T

Amnporcrvarpio dysripn [ AOMBHOH g, OLEHEM AHTRONHER

b
Hig,) = (g, (010 g () (1 gy, ) Idl = (XD

u

Cmmeas sl Moaxos, BEa TIPHMEHEH B CAYIAR, KOIAS aBCUECCH YTAORLK TOHER
MEHAIOTCH ONPEASASHHEM  LIaleM h. PacouvaTpUBAANCE PA3AMIIHLIE  KPHBEHE.
[padyiit TAQUHOCTH HOPMAABHOTD PACTRCASACINIA
EN

Wt xy =0, =1, xe[-33],

Fx) =

N2
HALPHMEP, € MUHMMABAEHON daTpoiHel anmpoKreHMHPYeTes AOMAEON  AMHPCH,
aBCLHECE YIAORITX TOUEK KOTOPOH PaBHLL -26; <220 <17 045 03 04; 1.7

22, 2.6 (CpRAY BOEX ADMAHME, COASPIKATLIT 10 OTP23KoB; UPH 11are h=0.1).
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O METOAE ACCOLTMATUBHOM MAEHTHOMKALIVIM,
OCHOBAHHOW HA AATEBPAMYECKHMX CTPYKTYPAX
KOAVMPOBAHMS
P. MerpeAniiisuae B Torommise

A. BYAABDHIIBHAR
TpoGaenBag AabopaTopR (uzmIscKol KuliepieTERH

Mecaenyeres ovawimnii of [1] MeToA  masErshiKagMA.  NPesBASHANEHEBA AN JIGKPUTLI

ACCONTATHRIILIX CHCTEM.

B CHCTeMaX HCKYCCTBEHHOTO HHTEANSKTd TOAHCPKHBARTCH aKTHBHEIE acleKT
]TP(!,-’\CT(]BAEHHH BHGHT[E‘L nTo IOoAPAE :-'.Nll:‘B(‘lt-“l' COTAACOBAHHOCTE CHCTeM
samoMEHeHHS B ToucKd mHdopwanmn.  Kawxosum 68l mHm GBAR METOAM
hOPMEAMBALIMY  TIDEACTABACHHS  JHAHHE {ADIHIECKO®,  CoTeBoe, 0l eKFHOC ),
3hHERTHEHOCTE HX TPOrPAMAGH PeIAHIALNE 34BHCHT OT Das0BOi CHCTeME, T.e.
OT TOH CTPYKIYPEL, Ha KOTOPOH peasnsyercs navarts |2].

ViasecTHo, 410 MaMATL, OPradH30BdHHAA Ha OCHOBE aCCOUMATHEHOTO MEeTOAd
HACHTHGHKALNHE, SBATeTCS HaHfosee TPHBAMAKCIIIOH K IPMHUMIY HAPAAEIBTOro
npescTaBacEs uHpopMatEy [2] .

OcuopHas  npobaend  aCCOUMATHBHON  HAGHTHGMKALMH  (aapecanimm)
SAKAIOYAETCS B KOMIAKTHOM (PABHOMEPIOM) RAasMemjeHH chon ((huryp. sauuceli)
B O&MATH OPH YCAOBHE SOCYL|SCTRAGHHH HX [TOMCKa B PeaspHOM  Macmrabe
rpeverns [3,4].

Tpeamoromunr, UTe OTOGPaKeHNe (@ /=d-»§) H3 MHONCCTRE 3J8AAHHOIO
caosapa M < ¥, B MHOKeCTBO BaeHTHOHKETOR (3apecor) 8, <V, 0CyIecTBAZeTCH
yuruen

aH' =g, (1)
me ae M, s€8,, ¥ - I-vepHOe BEETODHOS HPOCTPEHCTRO HE) TOACH GF(Z), H'".

TPAHCTIOHRPCBaNHas MaTpria H .
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Jall
Torag AAM DOCTPOSHHS HEKOAAMIHOHHON CHCTeME HeoBxaus:

H Mpi YCAOBHHE, YTO KaykKABIH CMeRHEE Kaace V) / F harTop-rpymms! coaep
BoAee OAIOTO 3AeMeHTa sel, (e LIPOCTPAHCTED CTPOK Mé'['p}:ﬂ;bl H
HYAeROS MPOCTPAHCTBO NOATPOCTPaHCTBa F ). Oamawo TpH GoAbLIHX
M nmpoueaypa mocrtpoenms  watpmn OPHBOAHT  (BBHAY
GATOPHTMA) K CephE3IHBIM BbIIICAUTEALHIM 3aTDYALCHHSM {1]

B MPOTHROTOAGHKHOCTE PACCMOTPEHHOMY, MOJKHO :
MHOTOCTYTIEHHATYIO HaeHTH(pHKAIMIC, TTpK aToM npouece BASHTHOREALIH
H3 OTASALHEIX, IIOCABAQBATEALHO OCYIMECTBAREMEIY MATPHYHBIX IIPED5P&!D

Nyere W, =M UB, , rae
B = U{aw + G(JJ)J
aV e s,
Toraa NpH TOMOIIN MATPHULL
- r
G =(gf".g],

GasucHolt AT TOATIPOCTPAHCTEE P, ABTKO MOJKHG IOCTPORTH ({nﬂI)xn] Ma

H,| # nosyuuTs TEpBYIC CTYTIOHE HASHTHGHRALM:
aHl, = Sfa-1) GU“ =P Sy

V=gl g")er, sVemw,

Mycts, aanee, W, =S, LB, | tae

= U(‘(n— pt %a ) }

sthy = si €5,

Toraa, asarcraino (3-(5), Moo OOAYHATE (PYHRUMIO AAS BTOPOM ¢ .i



O METOAE ACCOLHATHEHO MARHTHEHKALITY, SCHOBAHHOR HA AATESPAHYECKHK., 'ﬁ? /

J5Y%

HACHTHPHRAIFIA
AeHTRIREI SCUERE,

a3 {w‘:ll F Sy -5‘(,,,3)) (%

Sy 1

({0(*] A Sy S ), (8)

(ﬁ’(&) A S, au}=

a0 k-ro orobpasenns, Koraa Bpfop mpocTpaHcTsa P, DasMEPHOCIH MeHBIIET,
HeM F, CTAHOBUTCH HEBOIMOIKHBIM BBHAY HOBLITOAHHMOCTH YCAOBUM, AHEAOTHUHEIK

+ 1)-—1.

(5), T.e. KOTAQ, A BEPXHEH IDaITHULL ¥ < log1(|W”_* 0

HIGKHSA B BepXHAA alPHOPHEIE OLSHKH AMT P HMEIOT BHA!
log,|M| < r <log, GM\ +Cig+ 1)— 1. )

Chepyer otmetnTts, wro M, ( i=1,.,k) Marpuusl oTAMuAIOTCH Maach
TAOTHOCTEIO Heﬁ}'r’\e.’ﬁﬁlx. KOMIIOHEHT, Erpmoz\meﬁ K [pOCTEIM  aATOPHTMAM

PCAAFIIALIIH.
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PROCEEDINGS (1 J4 WA KHISHVILE TRILIST STATE. LINIVERSITY, Vol. 330 (19)

O IMPHHLIUTIAX TIOMCKA MH®OPMALIAY B
KOHLE! ITYAALHBIX BA3AX 3HAHKHA
3. Kouiaase

Kadeapa xubopiernr

ZOBROE 3HEHWH B IpoBAeMHO-
ALROTD CHETEMIOND QEQAKSE,

PecomaTpesil OPIIpiL  LOZCK, TPeoSPatoBand M BHIOA
OPMCHTEPOBEEEX Ga3aX WIAIMTE, COMMAMILK HE 0CHORE XOMICL

COrAGCIIO0 LPHELMITAN KOHLRITYAARHOrO CHCTEMHOTO aHAAM3a [1,2.314] WED
MOMCM CO3ZAGBATE rrpoﬁ,\emuo—opnen’ru_pcmﬁlmle Gase! 3HaT-IHf‘I, rae AMamHd O

HeKOTEPEN COBEKTAX W TPOLeCCas MOTYT Gulte (HOPMAAHIOBAHEl W BLPESKEHL C

TOMOIBIO T.0. GHOYERUMOHEAOR [3,4] caeavionero tama: fle)=0x X, ..

}, i=Lm sgnasierca (oM OPHIHAKOM, ONHCEBAOMLIM  3HAHKE of

. i
TAR x:=!' —
ED
WA
ofneKre Haz Ipolecte. Kelpsi LEpeMeTp B GHOYHKLHOHAAS BOTpEUAeTCs Aubo
KaK TOAAPHIOBAHHEH (X, HAK X ), aulo Kag HeTTOAAPH3OBAHHE. Kark M3secTiIo
[1,2], MMCHHO  ITOATPHIOBAHENE TEPAVIETPE  ONPEeASATIOT CYIIHOCTE  KOBUETTa.
BospmMén TeMepE  #1-M2PHOe HPOCTPARCTEC, Tag OCAME  GyayT Xpj...X,. d
smaveguays -1, 0, 1, rae -1 COOTBETCTEYET COCTOAHIIO i-ro mpuaHaka B Buae X, 0
- cocromHmlo ¥, u 1 - cocTosEmIO X, Torag dam KOHLUenT Byaer i -MepHOH
Toukod B TaKoM OpoetpancTse. Telepk, NycTs mbl HveeM ABa SHQYHKIHOMAAL,
KOTOPEIE OLHCHBAIOTCA COUTBETCTREHIHO M W 171 ~MePHbIMH TROCTPANCTRAME.

Beejev onpeAeisHRe 000DIEHHOTO TPUCTPAHCTRA ABYX GHGYHKIHOHAADE.
OFPEAEAEHUE. Oofmentitiv IPOCTRaECTEOM ABYX CHEYERLFONIAOR, KEaMHABH

H3 KOTOQRETY OIECHBAETCA COOTBETCTEERNG m, H mz MHEOISCTBAME [IpH3HER0D,

HASMBAETCH IPOCTPancTsE0 U pASMEpPHOCTEIC B Um, =n.

Tax, HeOpHMep, IycTn uveeM ABa Oudysknuomasa @fd)=(x%,x%

p(B)=(xx,2,%% ). Toaa OB0OIMeHEEIM  [IPOCTPAHCTBOM  3THX  ABYX

GudyTRIEOnEAUE  BYAET MLOCTPAHNCTBO U4, 1'3‘):(?1 ... X,). & GHEpYIEIHOHAALT

ofd) u @f B} B3tom mpoctpascTe SYAYT EMeTh BHA @l A)=x,X,%,%, %
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ForecTBEHHO, 3TD  OIPEACAEHHE aerxoll waS G0 J )

OBOBIATE A AOBOTO  KOAHYeCTE: OHGYHKIACHAAOD.

B TagoM [EPOCTPAHCTEE ©CTECTBEHHBIM OGpPanoM MOAGU BRECTH OGEMHEYIO
SERAMAOBYIO METPHKY KM HOAYHMHTE  M-MEpHOC  AHCKPETIIOS MeTPHYECKDe
TPOCTPAHCTBO. T&Koe  [pPOCTPAIcTES yaobue  AnE TROBEASHHA  CPABHEHHT
KOHLEITOB MeMAY CoBOM, s TPORGASHHA aHAAMAA CTRYRTYPEl KOHLCLT = MOABAK
[3] M AAT TEHEPHPOBAHWE HOPLX ROHUenTob. Tax, MalpPHMEP, etid < HOMOIILIO
GHGYIKLMOEANOE MUL OTHILEN LEACGBEE CTPYKIYPE! MAH IPEATIOUTCHEA ARYX HAK
HOCKOABKAX — AHIL, y'qac*rf-ylr.qm«::i, B HEeROTOPOM KOHMAUETE, 16 B ITOM
IPOCTPAIICTER  AGTKO  MOXKIG  ONPEACAHTE  PACCTORHI - MEFGY LI@ARBLIME
CTPYRTYPAMH  MAH  TIPEeAIOHTSHHAMHA, HaliTy  KOMIPOMHUCCHYIO TOYKY
(ROMIPOMHECCHYK) HEACBYIO CTPYRIYPY), KOTOPAL BOALIIE APYTHX yCTPauBaeT BCeX
VUACTIHHKOB KOHMAHKTA.

PaccMoTpeM TeNeps APyIyio saaany. TIyCTh MLl HMEeM HeRuTopbe KOTLETITH,
OUMHCHBAIOIHE PA3HEE OOBAKT-CHCTEMEL, H HEKOTOPYIO "ACTHYIO PRAAHIalEio [4] 2!
JKeAdeM OMPEAGAUTE, K KaKOMY Hz KOMIRNTOBR ara  waCTHas pedsuzalEs
OTHOCHTCS. APYTHMHE CAOBAME, Mbl HMEEM KAACCHUECKYIO 38A81Y PAacrO3HADAIILLH
ofpazob, B Takom cAyHac nprMCHeRHe BEINIEOTPEARNSHHOTO TROCTPAHCTRA GyaeT
geappercrupmein, TToaToMy MEL MOJKEM BBCCTH APYTOC OPOCTPAHCTRO, TAE OCHMEK
OMATL GyAyT NPH3HAKH, ONUCHBAIOIMEE ITY OBLeKI-CTPYKTYPY, HO Ha ncax OyayT
OTAUSKSHD! He TPH 3HA'HHS, KaK 310 OLAOC B, 4 BCe Te BHAYeHMM, KOTORLIME
XapakTePHSYercs AdHHWH TPHIEAK 0 KOTOPHE [PHBEMEHIT B dPOCIParcTse
PPHIHAK- 3HAHSHIT [1.2].

Epesen HOKOTOPLE OLEPAlHT

1. Omepaiyas MHEEPCHH (X,

T = (EE%E,).
U g,

3.Onepais mepecetcrms (5X, %5 M (005N ) = (@x, 5,5, ).

= (%,

2.Onepamma 0BLEAHHeHNR { XX,

4.Omepanua IKBUBAAGHTHOCTE ( X,%, %%, J = (01,5555 ).

5. Onepauns BrAoemnst (X, %%, ) 5 (%% /.
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Bee >Ta onepanuy BHECACHE HA OCHOBE AOTHEH 8A-MHOJKECTR, O
B padoTe [1]

Beeaem u 3aeck noHsrHe 0BOCLEHACIO IPOCTRAHCTEA ABYX HAH HECKOABKHUX
SHEbyH.KHPIOIIa.-mE Tax JKe. Karg w BLIIOE, ¢ Ten pas;m'mem, HTO  ecad
OHpYHKUMOHAA He HMeeT HEKOTOPOro TPH3NaKa, To B 0B0BIeHHoM PoCTRaHCTRS

OIIPEASAHM €0 He KdK .:f’ . d Kax OyCToe MIIOJKeCTBO. TdK, Hallpiimep, eCAr Mbl

u @(B)=(xx,5i5), o

uMeem ABa Ou@yERUmoHara @A) = (¥ x,%,

VLG, X X,), a camn

0GOBIIEHHEBM  NPOCTPAHCTEOM  Byaer U(4,B)=
O yHKIFIOHANE] B 3TOM TPOCTRAHCTES 3AMHCHBATCE CASAYIOIIEM  00pasoM:
@A) = (Fx, 0,050 ) u o B) = (x5 5 Y, ). Badgyrxuuonan B 3moM
TPOCTRaHCTRE OYAYT y7Ke He TOYKAMH, d # -MEepHLMH 0GOAOURAME, TAe F - YHCAO
NOATPEIOBAHHEIX MPHINAKOE B OHGYHEUHOWaAe. AGMKO MOMKHO BHACTE, UTO eCAHN
doprupoBarme Has 3HaHWE OBAC TTPOBCACHO [TPABHABHD, TO 3TH OGOAOHMKH He
GyAyT nepeceraTbes Meskay cofod. Touroi B 3TOM IpocTpancTse GyACT HacTHas
PeaAM3AIIHA, KAACCHPMRALIIO ROTOPo# MBI XOTHM DPOBECTH, H  [IPOLeCce
PACTIOZHABAHMA CBOAMTCH K HOCTPORHHIG ITOH TOUKH H ODHAPYREHHS, B Kaxyl H3
CPOPMHAPOBANHLEK 0HOADUEK 3T TOYKA TIOMaAaeT.

PaccMoTpEM  TENepk OAMH M3 BOZMOKHBIX GATOPHTMOB PACITO3HABAHMA.
TIyeTs wMeenM TpoBAeMHO-OPHEHTUPOBAHAYIO Ga3y SHAHME, IAR 3HAHHS ONHCEHEL C
ITOMOME) CHCTEMEl KOHLEIDTOE, H HdCTHYID DRAAH3ALHIO, KOTORYIO HaAG OTHeCTH K
TOMY HAM HWHOMY KoBUenTy. Ecam O a1 MMeaw MYABTHIPOLECCOPITYIO
BEMHCAHTCABHYK) CHCTEMY HAH  COEHaALIIoe TeXHHYeCKoe S«’CT’pUﬁC']‘B(_I, TO,
BCTECTBEHHO, PaCHosHoBande HonGoaee OGHCIPO  MOMKIO [POBRECTH  IIYTeM
MaparieAhHOro CPABHEHHA YalTHOH pPeasusdllid ©O BCEeMHM KOHLENTAMY IO
hopyyae @A)~ By, OAMaKo, CAM Ml AMeeM OOHYHBIE KOMOLIOTED € OAHLIM
LPOYEcTopoM, TO TarCH IPHHUHI HEBO3MOMCH H ME AOATKHL HOCAGAOBATEABHO
OAMIT 34 APYTHM CPABIIHBATL MACTHYIQ PedAH2dlHI0 0 BLeMH KOMLEeITaME. EC[‘_I'I
UMCAC TIPHIHAKOB H SHCAO KOHLEITOB GOABIIOE (C HeM MBI 0 HMEeeM AAD A
peaspEIX B3), TO TakoH IMOAXOA OK@WKeTCH HeathheKIMEHHM M [OPHBEAET K

Hoapmuony gepeGopy. [Tosromy Haro HCKaTE Gonree dGheXTHBHER METOAR.
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NICUREE
QAR H3 BOIMOIKHBIX BAPHAHTOD SBAAETCST GATOPHTM, KOTOPEIF HMETHPYeT

MEPAAGARHE  [POLECe  PdCTIOSHARAHH Ero  CYmHOCTR  BaKAKYIBCTCH B
cheAYIOmeM: HA IepBov mare Gepercd sualemue [RPBOTO IpHsHAka HACTHOM
PeaAmsanil B CPABHHBARTCA C NEPROIME DPFMTERAME KOHLEHIOn TAKKHM OOPA30M,
uTo  oTOpacHBAIOTCA Te  KOHKIEnTh, GEPBRIEL  [PH3HAK KOTOPRIX  ABATSCTCHL
MOASPHAIOBATIHEN 1 3HAUEHIN KOTOPRX He COBTIAAMICT €O 2HEHSHECH nacTHO K
peassauum. Ha BTopoM mare DepeIcs BTOPOR UPHAIHE i HPOLCAYPa CPABHEHES
MPOMCEOANT C OCTABIIHMH KOBLEITaME. 5Ta ORoUeAyRd LPOADATRASTES AL TeX
MOP, MOKA He 0CTAHeTCA OAMH KOMIENT WAM JRE He SGROHNICH HHCA0 IpH3HAKOB.
Ecam B3 6hind CHOPMEPOBEFA TPEBMALHO, TO PACHUSHARANUE BCErAd HECTYIET

paHbIIC.
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METOA, TTIPOM3BOAALINX OYHKLIML B 3ADMAUE
TIOBEAEHVS ABTOMATOB B CTALII/IOHAPHOPI
CAYUAHFOWM CPEAE
I Leprysasse T. XBeieArAse

Ipodaermaad safoparopist dpmaneckof K feneTary

IMosyern ABEOC BHPAXEHEe mpoaBoARIe  QyHKIES BCPOSTEOCTET  CMENH  ACTCTRIA  AAS
apToMaTow PobbHECca-KpEHOFOro, dryE YLK B CT fi coyHainoR cpese & TRRMEL
KAACTaMY PERRIEH.

Tpa,:.uunouumﬁ LIOAEOA K CHANA3Y BCHMIITOTHUCCKOTO [IOBEASHHA

IOCABACTATEALHOCTH KOHESHBE ABRTOMATOR B CAYIAHHLEL GReAaX {1,2] OCHOBAH Ha
HAYUEHNH TPeACARHH Bepos.HOCTEH yepeit MapeOBd, ACCOIMMPOBAHHBIX C
HoRCACHHENM KOHEUHLIX agTOMATOB B CTALEOHAPHLIX CAYHaNHLI cpesax

OpHero myTh K CTROTOMY H  HOAHOMY @HGAHSY ACHMITOTHHECKOIo
OBEARHHS TIOCABAOBATEABIIOCTH. KOKEUIEN dBTOMATOR, B OTMIMAR OT PasBrioro ]
[1,2], TPOXOART UePe3 HCCARAODANHE  TORCASHIT FecKGHeYHEK {CO  CHETHEIM
UHEAOM COCTOSHHI) CTOXACTHHECKHX aBTOMATOR, HAXCOKASHHE JACKBATHOID ATOMY
MOBEASHMK)  MATeMATHYEeCHOT) anpapaTa K OMPEASAGHHE  CXOAMMOCTH
IOCARADBATEALIOCTEH KOHeHNY GTOVETOB Ik CODTBETCTEYIOIINM MM HPEARARHELIM
BecKOEeuHbM anToMaraM. B {3] HarAsAHO TPOASMUHCTPHPORAIE IACAOTROPHOCTD
METOAOE T (haKTOB TEOPHEL CAYHalL GayKaenull no HEAOUHACASTIHOH PETICTRE Ha
HOAYOCH AAE dHAMHB QCHMITOTHYECKODD TOBEACHMI KOEEHHLIX ABTOMATOR B
CTALMOHAPHLIX CAYUAAHEXR CPEASX G ABYMA FACCAMIT Deakipii.

B mactoamed pafore, B OTAHUME OT [1—3], NMPeATOAGTaeTCA, HTO BCe
BOTMOMHLIC  PeaKOue  CTELHOHAPHOH caydaliol  cpeapl  BOCTIPHHMMAIGTCH
ABTOMATOM KAK OTHOCHLLFeCOT K D,A,]IUI\IY H3 TRex KAGCCOB - RAAUCY E,WQHPAH'THHX
PeaKUMI, KAACCY HeGAGrOCIpMATHIX Pedrupil 7 KAGLCY HeRTPAABHLIX PeaRTjHi.
BHYTpH KRAOTO W3 OTHX KAGCCOE PERKUMH CPEAU ABASIOTCR AN ABTOMATOB
HePAIAH HMbIMH.

OTPEABAEHWE 1. M Gyaen Iopopirs, HTO  aproMer (KOHOUHKT  HAH
BeCROLCUEIT) PYERLEOHEDY e B CTaLEOHAPITOHA cayvariiod  cpeae

C{a NP ‘,...:{Ik,?‘&), SCATT  ACHOTBHS ABTOMATa H 3HAYEHHA ero BXCOAHOIo
CHIHAAS CES3AHET CABAVIOIMN OBPAa30oM: ACHCTBHE [\, BROF3BEACIIHOE ABTOMATOM

B MOMCIT BpeMeHE [, BAeYeT 33 CofoH B MOMeRT ¢+ 1 smavemme crrmard §=+1
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g SNB= N0y s
T spqueHHe carHadd § = —1 (Mpomrpom)

2

€ BEePOATHOCTRRO §; =— # siraverne cHrrara s=0 (Despasimme) €

pepoaTrOCTRIO  F =1l=q, =D, (i= 12,nk).  3aece  mesmumma 4, =g, - P,
Qafi< I fj) VST CMBIEA COOARElo BEHIPHILIG asToMaTa 3a AeHcrsue fi B cpeae
C.
B 5TMX [OpPeATOAMKeHHSX MeTOMMHM  TeopHH cayuafiHLK  BAYAAAHME
VOTAHABAHBASTCH, KK H B [4] anz momewmx  amromaron Eg"’(l,l; vn,vl) [

KOHeYHBIX

KEAIMAMEEeRION TAaKTHRON, HTD HOCABAURATEABHOCTD {_8;"}(}: —],1',0,0)}:;,
aBTOMATOR  PobbnHcea-KpHHCKOTO [51 HMeeT CBOMM MPEABAOM  OEeCKOHEHHLIL
anromar B, (w,l;(],(]) PoB6uHca- KpHIICKoro, BepOATHOCTHEHE —XAPaKTepHCTHRH
MOBeASHMA KOTOPOTO SBASIOTCH OPEASAOM (IPH 72 —+0)  BepOATHOCTHEIX
XEPAKTePHCTIE KOHSUHOTO aBTOMETa BE”J (n - I_,i;(l,ﬂ), CASACTBERM YEr0 [ SABATETCH
HOAHET XAPAKTCPUCTHER —BOIMOMKHOID  aCHMITOTHIECKOIO (mpu - ®)
HOBEACHHS KOHEIHOY) aBTOMAaTa B (r’z—].];0,0) PofiGusca — KpHHCKMO ¥ ero
Gecromenmore anesora B, (o0,1:0.0).

Ofaamatyy Hepes 4 BEPOATHOCTE TOTD, 4T0 KOHEHNEH aBToMar A" s
MOMEIT BpeMeHw o BUEpPDLE CMeIAT ASHCTEHE S, crapTysm M3 COCTOARHA
xe LY. Ararornimo 0B02HAHAETCT BEPOATHOCTE #, 4 A BECKOHAYHOIO aBTUMATE

A4

OIIPEAEAEHME 2. Cheaps [3], Syaer TOBOPHIE, HYTO TOCASAGBATEABIGCTS

Ly -

KOHEYNEIX aBTOMATOR {A,ﬁ"’ E:u | PYEKIFIOHERYIOIHY B CAYGHHON cpeje C, mrveer

CBOEM IPeleon fecromounsr asronar A, , ecim

W d - (1}

him ") = u

I ——

Aas apTomaros PoGSHHCH - KPHECKOIO AOKa38Hd CACAYIOMAL Teapea:

xdr

TEOPEMA. [I0CAG40BETCADHOCTE — ROICUHLY — ABTOMATOR {B;”](H—I,I;U,U)}:H
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NIETOA FPOHSEOAMLEHY QYR B SANAYE O NOBEAFHVH ABTOMATOE. . "~ Z‘/

HEAYEEEES)
3 ROV ) 5

PYBRUEOHAPYIOTHX B CTALHCKAPHON cAYYailHON cpeae C'(a[,f‘,;az,rgh

RAGCCAMY  PEAKIHH,  CXCAHICHE K BECKOHEYHOMY — aBfoMaty B, (rb,l;{J,U),

PYERIHOHBEVIOLEro B TOH JKe CPeAe.
da

AokazaTeabcrso. [TDOMZBOATINGL  DYHRIMS DBeposrHoCcTel Uz _Zuiu "z
=1

cumeHnl aefiorBHA  f; ABTCMATOM P CTAPTE M3 COCTORHKA xFLS"’ SBARETCT
pomeHRen TPAHIMHON 3aAaTH:

Ulm{z)x,ty,, o )+ 22Ul (), @

p
Pz 1-r

Urz)=1. 3
PEIHE‘HHE} STUﬁ &[IH'iHOﬂ 3aaaqm © eTOM ,_’\0]'!0AHH‘['E!\BII()TU IpaHHIHOr O
P ¥
}"CADB'HH
. .
=08, () x=Lln,

OROHYETEALHO HMEeT CACAYIOLMH BEA

oo
T-z+g2 il‘m p 1
vo(e)=- | «n
bz Lz
1-z+gz
1-r,z

B cHAYV ONDCASACHMA 2 H TEOPEeNikl O HONpPEepLBHOCTH 5] AM ADKE3ATCABCTRA
Y pep
Teopensl ITOKAKEeM, HTo
=T 1
Slint W)= (z), 4=, (5)
-
e U, (z} SBAAETCS PENIEHYeM IPEHMECH 38AaH

U.(z)=1 zd. REIREERD (®)

Uy(z)=1. 6

U,(e)= [f—fj . (8

1 OTpeAeAIeTes 10 POpMYAe
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TMepexoas X npepeay B (B) mpm 71— 00 H YUATHBARA, 910 P2 < I'J-—rj
|zi <1, moay e (5).

CABACTBHE. [TocheAnBiTeABHOCTE {L’I{")(n —l,i;G,G)}::‘ KOHEUHLIX —ABTOMATOB
PofiOrmca-KpHacRoro  ABATCTCs  ACHMITTOTHYECKH HTHIHBaCIERcT B AOGOR
HeBpORACIITON CTANHOFEPTON eaygarimon cpeae C (‘7’1 RO ]

AeHCTBHTEALIIO, TAK KaK BEPOATHOCTE W3MEHHTL (roTpa-AmBo) AeficTsme [
pH  CTapTe H3 COCTOSIEL X € L, ana asToMAaTa Bl(co,l:ﬂ.o} crpore  MeHBIe
GAMIELEL, T.€. .
(oY

\q +p

‘f0 OTOT ABTOMAT HBASETCH BTATHBAIOIIEMCI B AOBOH CTaLHOHd PHOM CAYHARHOA

o, =U, 1)

xi

<1, Vi,

cpeae C(a N } E3,4] . CAeADBATEALHD, TOCASAORATEARHOCTE

{Bg")(n - 1,1;0,0]} KOICIHLE  aBToMaros  PoBfwrca-KpHHCKOIO  ABARETCR

n=l

ACHMITTOTHHECKH BTATHBAUOIEHCA B TOMH e cpeae C‘(a',,i*i;a2 ,rz).
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CTATUCTUYECKAS AEKCUKOIPADMA 1 °
BEPOATHOCTHO — CTATHCTHMHECKOE
MOAEAMPOBAHWE AEKCHUKHM KAK CHUCTEMbI
Taras Focamss , Taresna LHiocads
ITpofiaemias AaBopaTOpns QEXTICCROA RHOCPIETHRL

TInpneaeHE XaParTepHCTHER COMAHHOID MACTOTIOrG CHOBAPA L rofl HEY priecrof
aomeKkd, Ha ocloBe AARBEK  STOIO CAOBEPS  RuGpPamsl CAOBOGMOPMEL AT CPANHEHNA HX
AMITHPITECKHE PACTPEARAGERE ¢ LHTAIO TEOPETAYCRIMIL TIpHBCASHE KUSKPETHLIE PEsYABTATH

TIpeaMeToM  CTATHCTHHECKOH AGKCHROIDaQMM ARATETCA  COCTABAGHHE M
ACHOAR3CBANME HaCTOTHEX caobapell HacTomhbe CAOBepH OTAMMAIOTCA OT BCeX
cAOBEpell APYTOro THIA Tew, HTD OLE COaRpiKaT TOALRO e CAOBOGIDPMEL, KOTOPLIS
peibpann  cocTaBETeAcM.  [lapaineibHo  yKASAHE TH.  aBCOAKIHEE  HAR
OTHOCHTeABHEE (HAH 068 BMeCTe) YACTOTHl HTHX CAOBOROPM.

CAoBOGOPMEl B HaCTOTHOM CAOBADE pacnb;wm:—_er—m, Kax [PaBHh0, TI0 ABYM
OCHOBHEIM HIPHHENaM — M0 ardaBuTy (¢ YRA3dHHEM JacToT) HAH 110 FOBBAIOHM
QacTOTEM. B TICROTOPHX ‘ACTOTHRIX CAOBAPAX TNPHBOAANTCA ofa cImmEcKa — Kak
ardpanuIHL, Tak W yacrorHerit. MHorag 9acTOTHEES CAOBAPH. HAPAAY C© OBHHVH
cnmcraME  caoBochopn,  CopepEaT  H WX AOMOAHMTeARHbIE  CILHCKH,
MPeAHA3HANEHREE MAA KASCCHITKALMM, FalpEMep, TeMATAHSckin NOAMACCHBEOB
OBpaBoTAHHOTO TCKCTE, YacTel pets M T-A

CAGBHHE TIACTOTHOTO CACBADS, B 3aBACIMOCTHE OT BO3MOMKHOCTER H3AQTENT,
COABDIKHT MOAHBIH CIMCOK BCTPEUaeMbX ASKCHHUeCKINT CAMHULL (moAlEdl cAoBaph)
HAH HX OUPEASAeHHYIO, HAWOOAES Haclo yHoTpefissiemylo  4acTs  (Henmoamedl
cAoEaph). [Ipu HeTOAmOM TACTOTHOM CAUBSDE 0OS38TEALHO ULPHCTYTCTBHE BLEX
CAOROIPOPM, HPAHAANEKATIEE K 1.8, "aKTHEHOHR 30HE" CAOBAPST.

Omroil W3 OCHOBHEIE X¥apPaKTepHCTHK HaCTUTHOTC .CI\OBﬂpH ApaseTca obman
AAHHA — 08pafoOTaHHOTO — TEKCTd, KOTOpag o OIpeseafeT HAARMHEOCTE  H
COOTRETCTEOHII0 UPHTOAHOCTT HECTOTHOIO CAGBAPI.

Cospamabil Havu dacTorinil croaps (TIL Hpocamm, T.I Harocarm, T, oL
Bepdiusual) upeacTapider cofoll HepBylo TONKITRY  HdCIOTHOTO OTIHICAHMA
IPY3AHCKOH HAYYHO-TEXHHHQCKOH MeXCHKH 10 usiKe. O1 0rpacABOH, COCTABAGH
p pesyipTaTe 0Opafolid TERCIOB yaebunx mocobuin —  Bl.Mawvacazaucos,
A Mmamsane, VM.ILBauagnase "Koamrogass Mexanuke” u MM Mpprasamsuig
“MoperyaspHas duarre”. OO0BEM HaCTOTHOIO CAOBEPA COCTARMIET 160. Tuc.
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CAOBOYVIIOTREBACTIHIL

B COOTERTCTEHH € TPAANLHCH KBAHTHTETHRHON ARKCHEOrpadny B ACTOTHOM
CADBApE [PHHSTO BEIASASTH AKTHBHYIO 30IY, B KOTUPYIO BXOAAT CADBO(OPMEL
CYMMAPHD DOKPLIBEIOMEe He Menee 50% ofmeva Texcra,

ARTHBHYIO 30HY AQHHOTO HaCTOTIOTO CADBAPS COCTABAMIOT Nepsue 250
crosodopm.  DTo  caoBodiopMEl ¢ padramH o 1 a0 250 BRAOUMTEADLHO, ©
ABCOAIOTIIVI HacToTamd 0T 13774 Ao 98, AKTHEH4® S0HA HOKpPBIBAeT DoAee Hen
50% TrexcToOBOrG MacCHBa. OBmMENE 06DoM IPYSHHCKOIO YAaCTOTHOIO CAOBApd IO
cpunure pasen 11549 caopopopyan 1 coseprwr 262 pasHMe YaCTOTLL

Caman Goabmtas abeoaoraes secrare — 13774 (oTHocHTeALHan — 0.0860875)
COOTBETCTBYET CUMBOAY Z  (Bospauaiomeny  opmyan).  CarosogopMe ¢
abeonoTHoR dacToTed | BOTPEUAKITCR, HaWHHH ¢ HOMepa 6705, 90,5% moxperrae
TexeTa paloT Tepsnie 3155 caonodiopm wacrorEUro CnHeka. [locaeanedt rpynme
CAGBORODM STOI 30IIE COOTBRTCIBYeT panT 2995 1 alcoAOTHIAT YacToTa 6. '

Pafora 10 HOAYYEHHIO HaCTOTHOTO CAOBAPS BENOAHEHa HA MHHH-ZBM
PeaanTa-2000 ¢ onepatuorHOH creTeMon  Peasrra-2000 Al

BAaroadps CO3AGHWIC HACTOTHOID CAOBAPH THYIHHCKOR HayuHD - TeXHI eCKOR
ASRKCHKH IO q}HSHKE CTEAD BOSMOMKHEIM [IPANMEeHEHHEe MOTOAOB BEpOSTHOCTHO =
CTATHCTHYECKOTD MOASAHPOBAHHA TDY3HHUCKON ACKCHRE KdK CHCTeME], YT B CBOKY
OYeDReAL IO3BOARET OOHCATT PA3IAWYHBIe CHCTeMHbBIe H C'IPYKTYPHE[E CBOKCTBA
TPY3IMHCKOIO A3LIKA H PEeUd.

CroenpassHbe IpHeMb! 3ePOATHOCTHO — CTATHCTHYECKOID MOASAHPOBAHUST
HO3BUASIOT YCTAHOBHTE COBOKYHIHOCTE K THUE! CEASSH MEKAY MAPMEHTAME B pevH
(rexcre). DTOT IOAXOA K HUIYUSHHIO TeRCTOB TpelyeT BEeASHUR HEKOTOPHX
ofpaHm¥eHHiI W AonyUleHNH  OCHOBHEIM  SABCH  ABASETCH  AODYICHHE O

He3aBHCHMOCTH AHHIBHCTHYECKHX eAHHHL, H BBOA ITOHATHA OAHCPOAIOCTH TeKCTUB
OTHOCHYEARHD  (PHKCHPOBAHHOIO — DAGMEHTa, oA  KOTOPEIM  HOHHMAeTcs
cropoynoTpebrerme. Takoe  AQIyIN@HHe, OTAHHAOMEECHd  OT  PedarbHOTO
CYIHECTRORAHHS  PEAAM3OBA&HHLIX BAACHTHOCTEH CAOBOYIOTPeOASHI B TeKcTe,
CTAHOBWTCH BO3IMOZKHBIM, MOCKOABKY 3TH BAACHTHOCTH, BO-IIEPBLIX, AEfICTBY}OT Ha
OTPAIMUCHIOM KOAHUSCTBE IIEr0B OT (PHKCHPOBAHHON AGKCHYeCKON SAMHMIE, BO -
BIOPBES, HIYMOBOiH” ahderT BAASHTHOCTEH B 3HAYHTEABHOHN CTETCITH MOramacTos

B (OoALMHK BHOOPKAX.



CTATHCTHYECKAT ALK CHEKOIBA@ILT 1 BEPOSTHOCTHO — CTATHCTHHYECKOE -

B kavecTne METCAOB TEPOATHOCTHO — CTATHCTHYECKOT G MOJ\P_:\}[}]OB&HH}I’ 53:!-’\
HCOARAOBaNn MeTOA C‘_Jl:l!ﬂl;,(l:‘lii’:\'(iﬁ TeOPOTHYCCEHY FAKOHOB  pacipe’ e:\et_mﬂ C
OMIHPHHECKIAME  3aKOHEMIT pacrpeaesenil CANBOYIIOTREDACHHHA b rpyz:é:ﬁcmx
HaYYHO- TOXHHI@CKHKE TeRCTay IO :‘hHRHKF, B rauecree TEOPETI’[‘[QCKHX 2AKOHOB
pacupeseAeHE GHAM TRHUMEHAIELD HOPMAABHEH, AGPHOPMAENBHEIR, GUHOMAANDHEH
TYACCOHOBCKEE 3aKOHLI, & TdKMe Ao pacmpereiesus Yebanosa-Dykca. |2E!
IPYSHBCKOIO HACTOTHOTO cAOBapa Gmao  mmfipanc 400 croBogopm (re. 250
cropOdiIOpM M3 GKTUBHON 30Mbl 4aCTOTIOTO cAoBepd, a 150 croBodopm BLIAK
BEBpaHEl  TPOM3BOABHO). Hawvenbmas —afcomornas  HacToTa, ¢ KOTOPOE
nerperHARCE oBcacayeMie chrosodopmel, Gtina 10 ¢ oTHOCHTEABHOH YacToTud —
0.0000563, 7 OTHOCHTEARHON HaxomaesHoH wacrorol - 0,0694750. Bobop qacrorsl
10 AAST IPY3HHCKHX CAOBODOPM CEAZER € Tem, 9T0 H5-3d HEAQCTATO[HOCTH
CTATHCTVRH  [IPAKTHYSCKHM HEBO3VOAKHO, ONMPadch HA AGHHYIO — METONHKY
ACCAGADBAHES, TIPOEOAMIL  CPaBHeHMS  AMIHPHYECKHE — pacnpejesctmii ¢
TEOPETUUECKAMI A CAOBOGROPH, UMEIOTIITY Maskie abCOAKIHER HACTOTEL

CpaRHeHHe 3MIHPUYCCKIX M Te0PeTHHecKHE 3aKOHOB pacupeaeseHHH ITHX
C."LUBUIi)OpM I'I.'pUB(.\AthCh C TOMODIBIO KpHTeRHA COrAaQCHA xz o TpemM YPOBHIN

AHAYHMOCTH: |-IIPOLEHTHOMY, S-IROUSHTHOMY H 10-ITpOLEITHOMY

CoooTHOmeN e Paclipelerel T FoyanE ey CAOBODOD IO JTHTH
_3EKOIAM PaciipeAeACriT

[Baxormmu Conmapenie to | Heconnaaenne 0o | HepnaBaeHHEE |

paeTpesese i BCEM YRCRHM BCEM YPOBHAM [ nopumems |
SHOYUAMOCTH \ ATTA T MOCTE

THopuassupi | 116 ) 200 54
AOTHOPMAALTIBIA 1z ‘ a9l 197
Tyaccona 205 | 105 -
Yefasopa-OyKCa 157 ] 185 58

R H

BHHOMEANS HelH 268 1 132

CorracHo TaBAMIE, SMIUPAYECKIE DACHPEALASHEH CAOBOGQOPM, BIATLX M3
pﬂ:]]"ﬂ:l}: 'y'-.'ﬂCTKOB YACTOTHOIO CJEOBC)PH, AYHIIUAS BCEero OLHHCLTBAKITCA
MYACCOHOBCKAM M OMITCMUAAREBIM  38XOHEMI Ura xe Kacaercd HOPMEABHOID,

ADITOPMANBEOTO 3GKOHOB M 3aKOHA YaBanona — DyKea, To, Kak TORA3AAH

é.
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82 CTATHCTHYECKAS ABKCHROIPA®HIT H BEPOSTHOCTHO — CTATHC! THYECKOE ..

B30 dY
HCCAGADBEHHM, OHH XOPoio “OYyHRUMOUHPYIOT® B GKTHEHOH 30HE 44CTOTHOrO

CAOBdpsH, [TO3Ke HX 30148 API“’[CTBH}[ CYXHaeTCd, d 3aTeM OTH 3aK0HL] BOG][‘EE!
OepecTaloT AeHCTBOBATE. AAS 3THX 38KOHOR HaDAIOAGETCS HAAHYEHE GOABIIOLO
KOAMMECTBa CACBOQIOPM, AT KOTUPHX HE YAAAOCE NMPOBEPHTE COOTBETCTBHE MEKAY
AMIHPHYeCKMME PACOPEASACHITIMY ¥ TEOPeTHYeCKUMI 3aKOHaMH.

Tpmvererte MOTOAOB BEDOATHOCTHO- CTATHCTHMECKOTD MOAGAHPOBAHHA, 3 B
HACTHOCTH HCIIOAB3IOBAHHE TEOPCTHYECKHK 3aKOHOB PQCHPQAQAEI—H’FEI IoKasann, 4ro
He CYIMecTBYeT €AHHOTO TeopeTHHeCKOrD 3dKOHAd, OOAMHOCTREIO OTTHCEIBQIOILETO
PRAABEBIC PACTPEACACHHA CAOBOYLOTPEOACHHI B TeKCTaX. PACCMOTPEHITEE 3aKOHN
TO-PAIHOMY MOACAHPYIOT SMITHPHUBCKME DACHPEACACHHT CAOBO(OPM, B3iThX U3
PasHEIX 30H HYaACTOTHOIO CACBapA. COAEPIKATEARHLIE € AHHTBHCUTHYECKON TOYKH
3PeHHST Pe3aYALRTATE MOMHO MOAYUHTE TOTAA, KOTAG IMITHPHYeCKHe PDacIpessAeHUS
TOH HAH HHOH AGKCHMECKON CAMFMIE MPOelMPYIOTCT II00UEPeAHD HE KaMAYIO H3

HCIOARIVEeMBIX TeOPeTHYSCKHX MOASASH.

L&HMBOLBNO3TA0 LL0I0IMDASTS RS L0030 GMdMG3
LOLGIAN SRS TA-LsB3BOLBNSTH0 AIRIOEIBS
o Fogomilnbo, @& [opmerliabo
R I R Ledyzbogom-@gdboggmo madtogol LobBotomo gogflogmbols
Shbobosoygdangbo. o8 gogfliogmbel  Logyydgaemy aerdbggmons Liogypegueigdo,
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HEIUE
ABTOMATH3ALIMSA TTPOBEPKM TMPABHMALHOCTIE
TTPOTPAMM, HATTMCAHHBIX HA
ANTOPUTMWYECKOM SI3BIKE '
(A7 Ljyanse] I Kodyaanse

Karheapa varemaririeckoro obecreremnns 3BM

Ha ooHope KORUOTHMM POKYPCRRELX Cerell Hepexvavs pespefioran #auk  NpescTABAeHUs
CHBTHKCHEA  #3b0%a  OpOTpisubporaamd,  [TPABOAATCA  CIXCAHFE PeaAdisalid  2T0r0  SaLks,
BHGOAenHOR & cuctenre DELPHL 1 ¥ spasionjeecs #apoM NROrPaMel, HPeAHLSHAMEHHOHE AAl
ABTOMETHSOHA DPOBEDKH IPETMEITI0R, HANMCARAMN HA 4ATOPETMHYECKID 3K

[porpamMMHEpPOBENHE ABARCTCS OTPACABIO, XaPaKIePU3YIOMeNcs JpeIBLIYaiio
BEICOKVMEL  TeMITaMH PA3BUTHS, YTO 06)711‘\Ell'!J'\I/LBaF!'I‘CﬂJ C OAH.OH C'I‘OpUHbI,
YCOBEPUISHCTROBEHHEM [MPOLRCCE  CO3SAGHMS  OpOrpaMM, paspaboTKoN HoBEX
METOAHE, HECTPYMEHTSDHES M, B KOHeUHOM WTOre, TeXHOAOrH#E, a ¢ ApyTo#
CTOPUEE, YAYULISHHEM TEXHHUSCKHX XapaFTCPUCTHK alldpaTHoro o6GecrneyeHu.
OAHOBpeMEHHO C BhIOEYKA3aHHEM BeCckMa peabedno oboaHaumacd Opolece
paciivperss Chep UPHMEeHeHHA KOMIBIOTEPHOH TeXHHKH. CerOAHS BpAA AH
BOAMOIKHO HA3BATE BHA HEAOBEUECKOH ARATEABHOCTH, A KOTQPOro He Gbiao 6nr
AKTYaARHO [IPHMEHeHHe KoMIbiorepa. OAHOI M3 HaHGOARE De3yALTETHBHLIX cdep
HMCTIOALAOBAHHA KOMIBIOTEPOR ABATETCH obyyeHie.

Brieckaszd HHOTO BOOAHE AOCTATOYHO AT TOTO, YTOBR CTEAD SICHO 3Ia9eHHe
CO3jAaHug HPOT"[}E[MMHOTO O[’_}GCHELICHHF?, MPeAHd3HAIeHIOTO AAT YAYHITIEHHA
mpocecca 0GyUeHns, TeM bosee ecAM pedl HACT 00 0fyHeHHH IIPOrpaMMUDOBAHHIO.
Bear B BTOM CAVHaE CYIIGCTBEHHAA WHTEHCHUKALMA H HHAHBAAYAAH3AUHA
mpouecca ABASIOTCST COEEPINCHEO HHOEXOAHM]:]MH IIPEAH(JCHJ\KEP\JH AN
AQCTHIKEeHMS T‘PEﬁyEM‘.’JI:‘I MPUH3IBOAHTEALIIOCTH K, B peayhb’l‘a'l‘e, AAA OSECHQ_'IQHHE
OCYIECTREHHS TIOCTEBARHBLIX IeAed.

Ipuprcuenue KOMIOLIOTEPA B IMPHELMITE LHO3EOASeT OOAGIUHTL penleHHe
CABAYIOUIHX 3AAATL

® co3parmEe yuebHOro Kyped,

® TpOReAeHHEe 3aHATHA,

A UPJ'GH.H'BEILIHOHHUE obecrnedenne y‘-lEﬁHO]'D mpouecca,

e o0pafuTKy 2dIpOCUB HE OOAYIEHHe HECTAHAAPTHON HHQOPMauHE o6
yHeOHOM Tpalece.

a Anf OCYLIECTBACHHS HEPEUHCACHHOIO HENBXOAMMO HMOTS!

® Da3bl AGHHBIX, KOTOPHE MNPEATIA3iauenhl MM XPaHeHHs o oGpaboTen
HHOpMaLME 0 Beex  oBBeKTax, YHACTRYIOIMX B yueQHOM  mpouecce
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SNLZNMUIYSY
(0OyyaOLIHeC, TPenoAdRdTe K, yuebHEe HOAP&3ACACHS, TIPEAMETEL,

COeLHank HOCTH, CTTeLMarIsaliid 1 T.A ),

& ITPOTPaMMEl, TIPEAIa3HA'EHHBE ANA TTOAASPIKKH OGYIEHHA OO KOHKPeTHBIM
npeaMeraM,

® OPOTPaMMEL, IPUABAHIELE CHLOCODCTBOBATE VAOBAGTBOPEHHIO HEKOTOPLIX
KOHRPETHsX TpeBopamii yueduoro Ipouecca,

TMporpavia, KOTOPOH — TOCHAINeNa  AdHHAd — TYOAHKALMA, TIPH3BAHA
ABTOMATH3UPOEATh TIPOBELEY IIPaBHABRHOCTH hparMeHToB Tporpam,
COCTABASHHBIX  Ha  AATOPHMTMUHeCKHX  gsukax. OHa  ABATCA  HacThio
KOMILIOTEPHOH, CHCTEMbI, MPeAHaINauenHol AMs FOAPPIKKH HHTEHCHQHKAIMH H
MHAMBHAYeAH3anMn  yuebHoro Lpoliecca, paspabarmmaemoll  Ha  aKyABRTeTe
IIPHRAGAHON MATEMATHRHE H KOMIIBIOTEPHEIX HayK TrY. Aasi noAOGHOH IpPOrpamMMEl
PHNIANAAALHLM ABASCTCE TPefOoBaHNe ASIKO HACTPaBaThCA Ha AOBOHR HOBHH
SIBIK TPOTPAMMEDOBAHES, & TAKME Ha ero BO3IMOZILE MOANMKALMK (K IDHMEDY,
OB YCADBARHEEIE METOAONOTHHCCKHMEH COODPAIKeHRAMI).

ITpoBepKa TPaBHALHOCTH NPOTPAMMILIX (DPATMEHTOB COCTOMT U3 IPOBEPRMN
CHHUAKCHCA W TPOBEPKY CeMadTHKH. CHHIAKCHYeCKHH AaHaAH3 B IporpaMme
OCYINECTBAACTCA Ha OCHOBE HOPMANBHOTO OITHCAHHT CHETAKCHCE
COOTBETCTBYIONUISNO S3LIKa, 3apdHee 3a0MCHHOTO B TEKCTOBbIH hailh OIHCAHHEM
HwKe cooecobom. UTO JKe RKacaeTcd CeMaHTHYeCKOTo dHaAM3a, TO [MO0Ka 3Aech
TpeGyerca AGHOAHHTEALHAA HEC(OPMAMA O COOTBETCTBYIOMEM OpHMEpe, B
HaCTHOCTH, CHOTEMd TeCTOB.

AAn CeMaOTHYeCKoro aHasnza Heofxoaumo GHAC BHOpaTh MeTadsbK AN ero
OIMCAHMA, A TaKKe pazpatoTaTh CHocod NPeACcTaBASHHA STOMO OHCAHHT B
KOMIEIOTEpe (B0 BHeImICH mawsTe). B KavecTse MeTagLRa AM  ONHMCEHHA
CHETAXCHCA A3HIKA Gbln BLfipaH #A3LEK PeKYpCHBHEX cXen. CHHTaRCHC, OTHCEHHLIH
Ha 5TOM FaLiKe, ObA NPeACTABASH CHELHAaABHEM GOPa3oM M 3ATTHCAH B TEKCTOBELH
dafia TMpepcraprenne 0 S3p06e PEKYPCHBHLIX CXOM, 4 TAKXe 06 B3OPAHHOM HaMH
crocoBe erc MPEeACTABARHHA B BHAE TeKCTOBOIO (EMAd AGRT NPHBOAMMOE HIDKE
OMHMCHEHNE YaCTH CHHTARCUCA S3HKd [TaCKaAb, Ha 0Oa&a3r KOTOPOTO NPOHCXOAHAQ
OTABAKA TEPBOH  BEPCHH IPEACTABASHHUH NpQIrpamMmbl B ‘-[ac’[‘]mc;rﬂ, 3AECE
TPUBOAUTCH CHHTAKCHC OLepaTOROE A3MKa.

(BV7 I8N0 [ SN2 SB[ Sh4 [ SU6 | $117 [ $I9 ) @

{ |$sah1933:} {$3 5} @
{5556 8758} @
{$U0 S\ 806 521 } @
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§ $acv15A2 | $sahl92 } == bgamld 2 @

@
goto $sah19\3 @
$sah1002 {/( $10 %, $W %)} @
I $pam 1412/ Facv15'2 / $5ah19°2 } @
begin $12 % ; $12 % end @
{82 /53 Y 6
if Sgam14 \14 then $\2 # clse §12 @

. case $114 of $Con1613 % , $Conl6 13 % : $12 % $Conl6 3 { %, SConl6 43 % ) : P2 %

2 % end @

$zam14 113 @
$eonl6\3 @
{57 $419 1920 ) @
for $sahi192 = $gam 142 { 10/ downio } $gam14 12 do 92 @
$sah10 2 @
repeat $12 % ; $32 % until fgami4 i @
while fgam14 \14 do 512 &
» 5022 $2 @
e with $123 do @
o $acv15\2 %, $acv1S\2 % @

® 3AGCH HCOBXOAMMb! CASAFTONIIE TICH CH I

© (hPATMEHT, 3AKAIOUCIHEL MEMAY ABY A CHVIBOAGMEL %, MOFKET NORTOPATLCSL
HYAB HAN G0ABTITE PE3;

» hparMenT, 3EKAOUEHHEIE B (PUIVPHNE CROGKH, COASPIRUT ANLTEPHATHRNEE
parvenTLl, OTASASIEMLIe ADYT OT APYI& CHMBOAOM | wa woropex MoOReT BEIE
BHIDPA POBHO CAHH;

* CHMEOA (@) 03HAHGET DROHYAHHE OIHCAHET KOHCTPYRUMH,

© eCAM 33 CHMBOAOM § caeayeT MAeHTRGHKATOP, TO 3T0 O3IM&U4EeT OTCRAKY X
OTHCAHWIO, PACTIOADKEHHOMY B (hafire, COOTBETCTEYIOMEM ITOMY HACHTHHHUKATO-
DY, HHAYe TRPOUCKOANT OTCHAKA B TeryL(HH (alia ¢ ero Hadasa;

#uMCAD 3@ CHMBOAOM ) 03F&UaeT HUMep CTPOKH B dafiie OTCHAKH, 1A
KOTGPLIH OCYIECTRASETCH 1ePexos;

o [oCA® OOPAGOTEE [0 MACTY OTCHLAEH TPOHCXOAAT BOSEPAT B OTHRABHYIO

TOMKY, OTCHIAKA MOMET DLITL EPATHOM;

J
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4 B OIHMCAaHHAAX MOXReT D{ZTPE‘-TI’IT]:C& CHMBOA #,

AarHas OporpamMa Hammcasa B cuerede DELFHI 3 m apeaycuarpusaer
paBory moansoBatest B cpeae WINDOWS 95, And HMOAR30BaTeAs] HMEETCH IAABHOe
MCHIO, & TAKSKe NaHeAb HHUTRYMENTOD. Peaauzosans CABAYKOLIHE BO3MOMHOCTH:

» OTKPUITE HOBBIM HAL yIKe CYIecTBYIOINHE dalia;

@ 3AKPBITE (Dama;

® OTPEAGKTHPOBATE TeKCT (hafing

® COXPAHHATE hatin;

* YEA3aTE NYTh K Qafiay. CoOAepIKAleMy OlHCaHHe CHHTAKCHCA S3bIKa, 1a
KOTOPELA HACTPAUBAeTCH obyHeHe;

o pafoTars ¢ OKHaME Kax oTo npuiaro 3 WINDOWS 95;

» BEATH K3 IPOIPaMMLL B OMEPalHOHHYI0 CPRAY (3aBepImuTL paGoTy).

B sakaOueHHe  CAeAYeT  [OOAMePKHYTL  HeoSXOAMMOCTL — paspaboTke
HPOTPAMMHON TOAAGPIKH AAS CO2AaHMA dafirg CHETAXCHUSCKYX OUHCAHHH A3LIKA

00y e
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SUMMARIES
APPLIED MATHEMATICS
ON FLUX VECTOR SPLITTING FOR SHALLOW WATER EQUATIONS
F. Bochorishviti, N. Elkanishvili

_ One dimensional water equations in space Shallow water are considered. The so-called
generalised flux vector is sugpested by means of which the numerical flux vector is constructed.
In case of non-linear scalar vonservation laws splitting parameters are selected on the basis of
requirernent of L' and L° uniform boundedness of approximate solutions constructed by

means of the corresponding semidiscrete scheme. On the basis of the result obtained splitting
parameters are determined for shallow water equations.

To THE CONVERGENCE OF THE WEAK APPROXIMATION METHOD
Z. Gegechkori

In the present work the abstract initial value problem for the operator equation of
evolutionary type in the Banach space is considered. The convergence of the method of weak
approximation with unitorm piecewise correctness of the factorised problem is proved.

SoME NEW MATHEMATICAL PROBLEMS OF THE THEORY OF
NONLINEAR ELASTICITY
Tamaz 8. Vashakmadze
In the report on STAMM-94 we {ormulated some mathematical problems of non-linear solid
mechanics when piezoelectricity and electric conductive creeping thermo-dynamic elastic
beams, plates and shallow shells with small or finite deformations subjecied to electromagnetic

fields are anisotropic and non-homogeneous. In this work we continue to adduce some new
results which substantiate possibility of research and solving the mathematical problems.

On THE VERSION OF AN INVERSE PROBLEM FOR A (JUASILINEAR
EQUATION WiTH REAL CHARACTERISTICS
M. Menteshashvili

The inverse Caushy problem for a hyperbolic quasilinear differential equation of second
order with a parabolic singularity is considered. The existeace theorem of an initial value
problem is proved.

ONE-DIMENSIONAL PROBLEM FOR TIMISHENKO'S NONLINEAR SYSTEM
¥, Odisharia

The existence of the generalised solution of the non-linear ene-dimensional problem and the
convergence of Bubnov-Galerkin method for a static deformation of a plate, described by the
‘Temoshenko's model, is proved.
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ON THE NUMERICAT SOLUTION OF OP11MAL CONTROT, PROBLEMS rott
POISSON EQUATIONS WITH NON-LOCAL BOUNDARY CONDITIONS

N. Odishelidze

In this paper the optimal contral problem for the Helmbholtz equation with non-local
boundary conditions and the quadratic functional is considered. Using the operators of exact
difference schemes the difference scheme for the numerica! solution of optimal contrel problem
is consructed. The convergence of the difference scheme is proved.

MATHEMATICAL MODELLING OF COLLAPSE OF B1G VOLUME LANDSLIDE
MaSSES

N. Skhiviladze, G, Khelidze, A. Charinria

Mathernatical model of a sudden collapse of big volume landslide masses and algorithm of
its numerical realisation is elaboraied, Concrete computations have been carried out for the case
of Tok landslide (Italy, 1963).

THE NUMERICAL METHOD FOR SOLVING THE ONE-DIMENSIONAL
NONLINEAR SYSTEM OF TIMOSHENKO

X Peradze

‘I'he initial boundary value problem for a beam is considered in the model of Timoshenko.
Using the finite element method, a Crank-Nikolson type scheme and the iteration process for a
pon-lingar system of algebraic cquations solves the problem. The algorithm convergence 1s
proved.

ON ONE NUMERTCAL METHOD FOR SOLVING AN ORDINARY
DIFFERENTIAL EQUATION WITH FUZZY INTTIAL VALUE

E. Kuramaedze

This work deals with ordinary differential equation with fuzzy initial value, or with so called
"fuzzy Cauchy problem". One method of the numerical solution af the problem under
discussion is considered. This method s based on using one interval method, One imporfant
evaluation is proved. For one class of differential equations the question of convergence is
considered, In practical situation the available knowledge about initial value may be fuzzy —it is
the motivarion of this work.

O THE TORSION OF THE ELLirric TuBes
G. Khatiashvili

Tri this paper for the homogeneous and composite elastic tubes, made from binary mixture
and isotropic materials, when their normal cross-sections are the domains bounded by confocal
or geometric similar ellipses. the functions of torsion by polynomials are represented.
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INFORMATICS
INFORMATIONAL-STATISTICAL MODEL OF PLANMING THE EXPERTMENT

N. Bokuchava, N. Nikoladzge, G. Mamasakhlisov

In the present work we are going to form the mnformation method of planning the expernent
_applying the ideas ol the classical theory of planning the experiment on the basis of generatising
the R. Fisher information matrix and applying information criteria.

ON INFORMATIONAL PRINCIPLES OF MODELLING
N. Bokuchava, N. Nikoladze

The problem is discussed of applying informational eriietia for stating the completencss of
statistics for evaluation of parameters and testing hypotheses.

A MATHEVMATICAL MODEL FOR DECISION SUPPORTING MANY-STEP
PROCTSS IN THE PROBLEM OF EARTHQUAKE PROGNOSIS

‘ 7. Gachechilydze, . Tsertsvadze

A method OIL;leci'iion classification is described which consiructs a numerical tabular
knowledge basc from historical cases, and derives inferences from particular case higtories
using discﬁminaﬁon analysis thal are based on a theory of fuzzy relations. The method avoids
many data collection problems associated with probabilistic approaches, and can handle
incomplete information, partial inconsistency and fuzzy descriptions of data in a narural way.

ON SOME ASPECTS OF (CREATING THE APPLIED PROGRAM PACKS
MANAGING PART S FOR SCIENTIFIC-TECHNICAT. TASKS
T. Zarqua

The questions of developing and realising the calling language of applied program packs for
scientific-technical tasks are revealed. Separatc problems of mobilising and extending of applied
packs are considered, The superiority of the R-technologies is demonsirated and the idea of
creating the generator for every control program and after that creating gencrator for such
generalors is raised,

SOME APPLICATIONS OF ENTROIPIC MEASURE OF FUZZINESS
G. Kashmuodze

I the present work the motion of entropy of measuring instrument Is introduced. The
function linear approximation is also characterised by crploying the notion of entropy.

J
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O THE METHOD OF ASSOCIATIVE IDENTIFICATION BASED ON THE
ATLGEBRAIC CODING SYSTEMS

R.Megreliskvili, B.Togonidze, D. Bulavrishvili

A pew mothad of identification of information of words is considered. The method is based
on the algebraic coding sysiems. The identification consists in calculation of the mumber
indicating the address of a given word in the memory field, allowing compression of the initial
information for compact filling of the memory system.

To THE MAIN PRINCTPLES OF THE SEARCH INFORMATION IN
THE COMCEPTUAL KNOWLEDGE BASES
Z. Kochladze

The article studies the problems of creating problem-criented bases using the method of
conceplual systems analysis. Particularly, the main principles of knowledge search,
transformation and creation of the new knowledge in above-mentioned bases are analised.

METHOD OF CREATING FUNCTIONS FOR THE PROBLEM OF AUTOMATA
BEHAVIOUR IN RANDOM MEDIUM
. Tsertsvadze, T. Khvedelidze

By the methods of random wolk theory is ohtained the expression for creating fanction of
Robins-Krinsky automaton activity changing probability and its asymptotic behaviour is
investigated,

STATISTICAL LEXICOGRAPHY AND VOCABULARY MODET AS SYSTEM
WITH USING OF THE PROBABILITY—STATISTICAL METHODS

1.1 Tuilosom, T.G. Tsilosani

The frequency vocabulary used in a Georgian scieniific text in physics has been obtained by
a digital computer. A scheme of comparing the empirical distribution of lexical units with
theoretical laws of distributions is considered. The results for five theoretical distributions of
laws are ohiained. ’

AUTOMATIC CHECK OF PROGRAMS AND 115 PaRTS WRITTEN
ON ALGORYTHMICAL LANGUAGE
[ Tsutadze, G. Kobuladze

A representation of programming language syntax is developed, which is based on network
concept of recursive transition. The description of fhe above mentioned language realisation
created with DELPHI 3 system is given. It is the core of the proposed for automatic check of
parts wrilten on algorithmical language.
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