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IBAHY BACHJIBOBUYY BEHKY -
80!
IBan BacmiapoBua HapomuBes 11 KBiTHA
1937 p. ¥ 1959 p. 3akinuuB (}i3.-mMatT. G-
YepuiBeupkoro. yH-ty. Hani — ycmimHa
acmipantypa B IH-Ti kibepHetukm AH
Ykpainu, nepeBeieHHs B acmipaHTypy IH-
Ty wMarematruku AH Vkpainm (Ha
MIpOXaHHA HayK. KepiBHHKA),
JOCTPOKOBUH  3aXMCT  KaHAWIATCHKOI
Jqucepranii, AonoBink Ha BcecBiTHbOMY
KOHTpeci MaTeMaTHKiB Ta 3apaxyBaHHs
MOJIO/I. HayK. cHiBpoO. [H-Ty MareMaTuky i 32 CyMiCHHUIITBOM — CT.
BUKI. -Ty kibepHetuku KuiB. yH-Ty im. T. llleBuenka. 3 1977 p. —
JIOLICHT, a TICAs 3aXUCTy JOKTopchkoi auceptamii (1993) —
npodecop (kadenapu MOAETIOBaHHS CKJIAJHUX CHUCTEM 1 CHCTEMHOIO
aHaIizy Ta Teopii mpuHHATTS pimeHs). 3 2003 mo 2008 p. - AupexTop
Ykpainceko-Yropebkoro iH-Ty KkiGepHetnkn MAVIL. CrBopus
HAayKOBY IIIKOJIY ONTHUMI3allii CKJIaJIHUX MPOLECIB, 1110 Y3arajbHIOITh
MIPOLIECH KEPYBaHHS B €KOHOMIIIi, €KOJIOTIi, aBiallil, paKeTHIH TeXHiIi
1 B CIIOPTMBHUX TpPEHYBAaHHSIX, KEPYBaB CIIUJIBHUMH YKPaiHCBKO-
HIMEI[bKUMHA  HAyKOBUMH  JOCJTI/DKSHHSIMM, YUTaB JIeKIii B
Himeuuuni, Kanani, benbrii, Asctpii, miarorysas 21 kanaumaTa Ta
JIBOX JTOKTOpPiB Hayk. Haropomkenuii mpemieto MiHOCBITH 32 Kparry
HAYKOBY Mpallio, 3HakoM «BiaMiHHUK ocBiTH YKpainny», Haropomoro
SApocnaBa Myaporo AHBII VYxkpainu, Memammo «3a Baromuit
BHECOK y PO3BHUTOK OCBiTH i Haykw». OOpaHMI aKaJaeMiKoM
(2002), unenom Ilpe3umii (2004) i TOJOBHMM YYEHHM CEKpETapemM
(2010) AHBII VYkpainu. 3 2008 p. — mpodecop kxadernpu mar.
¢izukn  HTTY  «KIll». TDenepan-maiiop  Bceykpaincbkoro
Ko3alpkoro Bifickka 1.B. beliko ycmilmHO po3BHBAaE 1 BIPOBAIKYE
HAayKOBY OITHMi3alil0 B OOOpPOHY Ta CIOPTHBHI TpPEHYBaHHS, €
KamiTaHoM Kpamoi B Ykpaini komanau 3 BoneitOomy «KIII», sxa
urpasia KyOok VYkpainu i 3omoti menani uyemmionary ®eneparii
BEeTepaHChKOTO Bojeitbomy  Ykpaimm (2015, 2016). Hayka
ONTUMAJIBHOTO KEPYBAaHHS JOMOMArae CropTy, a CIopT - HAYII.
VYuacuuku koH(pepeHIlii OaxaroTh Bam, maHoBHuil IBane
BacwiboBuuy, MILHOIO 370pOB‘s, INACTA, HOBUX HAayKOBUX
JOCSITHEHB Ta CIIOPTHBHUX NepeMor Ha Onaro Ykpainu!
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THE CONCEPT OF TEACHING FOREIGN LANGUAGE FOR
SPECIFIC PURPOSES AND THE NEEDS OF A JOB MARKET

Akhvlediani N.
Batumi Shota Rustaveli State University, Georgia

nellyakhvlediani @yahoo.de

It is known that the universities and higher educations involved in
the Bologna process aim at giving proper qualification to future
graduates, the qualification that meets the needs of the requirements of
the labour market.

In the process of globalization, the precondition for a successful
career is mastering the foreign language for specific purposes. The
practical course of professional foreign language should be oriented on
students’ needs. One can often find textbooks for specific purposes. If
there are no such textbooks, foreign language teacher designs teaching
resources herself. In order to compile the teaching resources for specific
purposes taking on board students’ interest, it’s necessary for the
university based language centre to cooperate with future employers, as
well as the faculties at university.

In order to develop the concept of teaching foreign language for
specific purposes it is necessary to answer the following questions:

1. What are the employers’ requirements towards the potential
employees?

2. What are the criteria to select and design materials for specific
purposes for its further development?

3. What is the mechanism of cooperation of the language centre to
make it possible to take on board the needs of a job market?

The article will present the new concept of teaching foreign

language for specific purposes worked out on the basis of the successful
cooperation of the faculties and the employers.
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HOLDER ESTIMATES FOR THE SOLUTIONS OF
DEGENERATE QUASILINEAR ELLIPTIC NON-DIVERGENCE
EQUATIONS
Aliev S.A., Gadjiev T.S., Maharramova T.

Institute of Mathematics and Mechanicsof Azerbaijan NAS
soltanaliyev@yahoo.com, tgadjiev@mail.az

Let we is considered in some ball B, — R" with radius 2 a solution

u(x) inC (Ez)mth)’C” (B,) of an elliptic equation of non-divergence

type 'Z’: ajj (x,u(x),Du(x))Dzu(x) +f (x,u,Du (x)) =0 (1)

for a.exe B,.Here a; =a;,i.d. A(x,y,z)set of symmetric matrices of

ij Jiv

size nand Vy e R, Vx,z,{ € R" coefficients satisfying
A2 (2)o(x)(§) <(£.A(xy,2)¢) < Ad()o(x)(¢)

2
(3.2 =3 M1+ ()14

for some A>1land some continuous mapping A:R" — R, for which
there exist positive reals Ay and M (positive means in (0, +oo)) such that

A(z)= Ayfor |z]>M.Let u:B, —>Rbe a bounded and continuous
solution of (1).

Theorem. Let satisfying above conditions for equation (1).
Thenu(x) is Holder continuous on El.Moreover, there exist constants

B, C only depending on n,A,Ayand M such that

|a)(x)u(x) - a)(y)u(y)| <Clx- y|ﬁ (1 + sgp(|u|)]

for any x,ye l_?l.
The strategy of the proof relies on a probabilistic interpretation of the

quasilinear equations.
We introducing a diffusion process X, solution to the Stohastic

Differential Equation (SDE)dx; = O'(x,)th, t=0, whereWis a n-

dimensional Wiener process and o a continuous version of the square
root of the metrical mapping 2A.
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THE MATHEMATICAL MODELLING OF FILTRATION
PROBLEMS IN THE LAND AND SWAMPY AREAS
Aliev S.A., Rustamov Y.I., Rasulov R.A.

Institute of Mathematics and Mechanics of NAS of Azerbaijan
Institute of Control Systems of NAS of Azerbaijan
Sheki branch ADPU
soltanaliyev@yahoo.com, terlan56 @mail.ru,
rafik-rasulov@yahoo.com

In this report the mathematical algorithm for regulation of preventing
of salinization arable land and swampy areas, in order to ensure the
exchange of moisture and salt changes on the crisis depth of the
groundwater by using the horizontal drainage system has been proposed.
The main parameters of horizontal drainage lines are determined,
obtained theoretical results applied to the solution of practical problems.

In the land and swampy areas, the filtration proses expressed as

oh  k(d*h* &*h*) kg
o—=— + -——
o 2 ox? 6y2

(h—H)+W (1)
0

Here o,k ky,M,,H are constants, W(x, y,t) -the function
characterizing of filtration. Let’s take and A(x, y,t) and W (x, y,t) - the
power functions for any parameter

h(xyat) =l (1)+ " & (x.y.1),

k=1

W(x, y,t) =W, (t) + Z&‘ka (x, y,t).
k=1

Then we have solution of (1) in the following form

ho (1) =Cpe™ + %E[WO (r)e_a(l_r)dr,

herea = ]1{‘(/)[ , Cy = hy +Wy(0)and W,(0) is initial value of filtration
oMy

ast=0.
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ASYMPTOTIC EXPANSION FOR THE 7 - ORDER MOMENT
ERGODIC DISTRIBUTION OF THE INVENTORY CONTROL
MODEL OF TYPE (s,S) WITH SUBEXPONENTIAL
DISTRIBUTED DEMANDS
Rovshan Aliyev
Baku State University, Azerbaijan
aliyevrovshan@yahoo.com

Let {&}, {n,}.{6,} and {C,}are independent sequences of
positive valued random variables defined on probability space
(Q,| ,P), such that variables in each sequence independent and

identically distributed.

Let F(x) = P{?]1 Sx}, F (x) =i.|‘l3(u)du , where

F(u)zl—F(u), m, :E(nlk)<00.
v

T
Define independent renewal sequence { ”} and { as:

T =Zn:§i,Yn =Zn:77i‘n=1,2,...;TO =Y, =0.
i=1 i=1

Define also sequence of integer valued random variables:

N,=0,N, :N(z—s)zmin{kzlzz—Yk <s};

N, =N, (6, =s)=minlk=N, +1:¢, ~(Y, =¥, )<s}n=23,.
Thus the following stochastic process can be constructed:

X(t)=max{s, n+l_Yv(t)+YN"} as y, <t<y,,,n=0,12..,

where V(t)zmax{nZ():le St};

7,=0,7,=07,=y,,+T, =T, .7,=7,+6,,n=12,...
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Definition ([2]). A distribution ' on [0,00)is said to belong to the

class S°, if F(x)>0for all x>0, ml:J.F(x)dx<oo, and
0

If(x—t)ﬁ(t)dt ~ 2m1f7(x), as x —>oo.
0

Theorem. Let the following conditions be satisfied: 1) E <o,
D) F (x) is non-singular and FleS*, 3) &, has the uniform

distribution on [S,S ] Then as [ — o the following asymptotic

expansion for the n -order moment of the ergodic distribution of process

1
Wﬁ (t) = E(X (t) —s) can be written:

2n
2n-&—O

EW,") = 2 L 2my ﬂfl_(l*(/jm*l *él(ﬁ)))ﬂ "

n+D(n+2) (n+1) g

{1*(/3”‘ *Fl(ﬂ))J

here G, (x):IE (u)du, my, =m, [ 2m,B=S-5s.
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FOR AXIOLOGICAL ESTIMATIONS OF DECISION MAKING
IN BUSINESS MANAGEMENT
Bagrationi L.
Batumi Shota Rustaveli State University, Georgia
irmabag@yahoo.com

The purpose of the given research is acquaintance to the practice
of management conventional in the world by industrial firm and
consideration of its social and axiological aspects. Achievement of the

18


mailto:irmabag@yahoo.com

given purpose, in opinion of the authors, is carried out through the
decision of following problems: Considerations of a general
characteristic of the industrial enterprise as open system, revealing of
the most convenient for today in conditions of fast rates of privatization
of the organizational-legal form; Studying the international experience
of development of system of intra-firm planning, development of the
basic purposes and strategy of firm; Acquaintance with the basic
functions and stages of organizational designing, and also with problems
of carrying out and maintenance of the control over the enterprise;
Studying the international experience of management by a manpower,
research and development of various directions in work with the staff as
most important social aspect in management of industrial firm.

The present paper outlines that the urgency of research on
management of the industrial enterprise and its social and economic
aspects in new conditions of an economic reform is defined first of all
by a proceeding becoming of market economy, that in turn demands
reorganization not only forms and methods of managing, but also
thinking of all categories of the workers participating during
management by a facilities. As we know, one of basic elements of a
market economy is the enterprise. The firm is understood as the
economic subject who is engaged in industrial activity and possesses
economic independence (in decision-making that, as well as in what
sizes to make where whom and on what price to sell production). The
firm unites resources for manufacture of the certain economic blessings
with the purpose of maximization of profit. In difference from naturally
developed market order of firm are based on a hierarchical principle of
the organization of economic activities. The market isolation of means
of production, firm - assumes their concentration. In the market an
indirect quality monitoring, inside of firm - straight lines dominate. The
market excludes dictatorship; it is based on economic stimulus, the firm,
on the contrary, assumes one-man management and is based on
administrative forms of management.
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ON TWO TYPES OF PROJECTION HOMOLOGY
Bakhtadze Sh.
Batumi Shota Rustaveli State University, Georgia

Let LP, be a category of pairs of locally compacted paracompact
spaces and their own mappings and (X ,A)eLPz. Consider the set

Part® (X ,A) = {(a,a) | € Part® (X)} of all pairs (a,a) of regular
partitions [3] of a pair (X,A), where, if
a={ef.ef...ef...} € Part" (X),

thena = {ef NA,e5 NA,...ef NA,..} € Part" (A). Each pair (o)

defines a pair of simplicial complexes (Na,Na ) , where N, - is a closed

a

covering nerve az{ef’,e;’,...,en ,} of a space X, and Na— is a

closed covering nerve a = {e? N A,e_f ﬂA,...,g ﬂA,...} of a space A.

For any a, 3 € Part" (X ), when a partition A is included in a partition
a (re. f>=a u f>a), then there is a a uniquely defined simplicial
projection ,,on* 7z’ : (Nﬁ,Nﬁ ) - (Na,Na) .

The groups C/ (X,A;G) n C)” (X,A;G) are built in the form of

limit groups of inverse spectra, which are correspondingly called 7 - the
dimensional groups of the first type (i.e., the finite chains) and the ones
of the second type (i.e., all the possible chains - both finite and infinite

ones) of the projection chains of a pair of spaces (X ,A) over the group
of coefficients G , as well as the appropriate types of chain complexes

(X,4:G)—215C! (X, A,G)—2—C! (X, A,G) s (1)
(X, 4G)—ZsC (X, 4G)—E—C" (X, 4G)—Es... (2)

. 6}C+2 N Cf

n+l

o, inf
o Cn+1 n-1

Definition. Let call the homology groups of complexes (1) and (2),
i.e., groups: H,f (X,A;G) = Ker@f /Tmo’ neZ and

n+l>

H}i"f (X ,A;G) = Keraif‘f / Imai"fl , neZ, as n- dimensional projection

homology groups of the first type and the second type, respectively, of
the pair (X , A) € LP, over the group of coefficients G .
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The above-constructed first and second types of the theory of
projection homology H; u H™ From are analyzed from the viewpoint
of the Eilenberg-Steenrod axioms for the theory of homology.

ON CONJUGATE TRIGONOMETRIC SERIES
Bakuridze M., Bakuridze A.
Batumi Shota Rustaveli State University, Georgia

Below we suppose that T =[—, 7] and functions f :R— R are
27 -periodic. For f € L(T), by off] and &[f] we denote Fourier
trigonometric series of f and its conjugate series respectively, i. e.

olf,x]= a?OwLZaK coskx+b, sinkx, k=0,12,...

K=1

&[f,x]=Z—bkcoskx+a,(sinkx, keN,
K=1
where

a, =a,(f) :%J(t)cosktdt, keN,
T

1 .
akEak(f)zij(t)sinktdt, keN. bkzbk(f)zzj.(t)smktdt, keN.
T

T

We imply, that

- 1 7 t
£, () ——g;‘:[f(xﬂ)—f(x—t)]ctgEdt, n>l.

If pe[l,+o] and the function f € L’ (T), than

. v
_J_ - P p €ll,+0].
NF, {2;:-T[|f(t)l a’t}} , pe[le]
therefore L*(T)=c(T) and | f|. =[], =sup|f ().

xeT

Below A(«a),A(p),A(a, p) they indicate absolute or positive

values, depending only indicated parameters.
Theorem 1. Let ¢ €]0,1], ap >1 and f € C(T) . Then

1o ()~ 1, Il < A(a,m{w[%,fj +n [wl,fj } >4
n . n" ),
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THE PROBLEM “BOY AND CROCODILE” WITH TIME-LAG
Baranovska L.V.
Institute for Applied System Analysis of NTUU “KPI”, Ukraine
lesia@baranovsky.org

We consider the analog of pursuit problem in the case when
dynamics of the game is described by the following system of
differential-difference equations:

Zl(t):ZZ(t_T)—V, Z]ERn, }’l22,
2 (t)=u, 7z, eR",
|ul|<p, p>0,|v|<o,0>0.

The pursuer (“crocodile”, u) is clumsy because of the boundness of
his trajectory curvature radius though he may gather a high speed. The
evader (“boy”, v) is inertia-less though his speed is limited.

The terminal set is M" ={z =(2.2) eR™: 24| Sl}. Matrix
function  K(¢r)is unique and  enjoys the  properties:

K(r)=0,t<0; K(0)=E,,; K(t)is continuous on [0, +); when

00

Using the time-lag exponential exp_{B,t} [1] we obtain an explicit

t>0 K(t) satisfies the equation [K(t)] =[B]- [K(t - r)],[B] - [0 En}.

form of the fundamental matrix:

[K(1)] {; ﬂ@En.

For this game the scheme of the method of resolving functions [2] is
developed. The guaranteed of the game termination is found, and
corresponding control of pursuit is constructed.
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JOINT DISTRIBUTION OF THE SURPLUS IMMEDIATELY
PRIOR TO RUIN AND THE DEFICIT AT RUIN OF ERLANG (n)
RISK MODEL WITH CONSTANT INTEREST
Bayramov V.A.!, Aliyev R.T."?

'Baku State University, Azerbaijan
*Institute of Control Systems, Azerbaijan National Academy of
Sciences, Azerbaijan
veli_bayramov@yahoo.com, aliyevrovshan@yahoo.com

We consider FErlang(n) risk model with constant interest,
N(r) 5[f—iTj] eb‘t -1
Us () =ue” +cht—ZXl.e ™7, where h, = u=U4(0)=0 is
i=1
the initial capital of the insurance company, ¢ >0 is the premium rate,
o 1s the constant interest force, {Xi,izl} denotes the sequence of
independent and identically distributed (i.i.d.) non-negative successive
claims with a common cumulative distribution function F supported on
[0,00), and a finite mean u, {Ti,i 21} denotes the sequence of i.i.d.
inter-arrival times with an Erlang(n) probability density function with
scale parameter >0 and N (t),(t > 0) denotes the number of claims

up to time f, which is a counting process independent of {X > 1} . We

assume that the relative safety loading condition p= nelf-p >0 holds.
u

We give the recursive algorithm for the joint distribution of the surplus

immediately prior to ruin and the deficit at ruin,

L(u,x,z):P(Uﬁ(TéT)Sx, Ud(T5)|Sz,T5<oo|U§(O):u), under interest

force.
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ABOUT RISKS OF DISCREDITING MACHINE LEARNING
Bondarchuk. Y.V.
Taras Shevchenko National University of Kyiv, Ukraine
byv.kyiv@gmail.com

In subjects of machine learning (ML), many consider the promotion
of technology and tools for it. However, the technology would work
successfully only the case of using the data from reliable sources, the
number of which will be decreasing in the ocean of data. When
exploring all available information, it is difficult to immediately
recognize fake data (particularly from secondary sources) and
specifically discredited data.

In ML we cannot return to the data used in the study. In the best
case, the change of conditions can be documented, such as neural
networks (NN) for specific data (the source and other attributes). Even
though these conditions will not change very often (this can be
documented) and facts of discrediting messages will be found,
corrections in NN will lead to degradation of ML NN without
continuous learning (see. Fig.).

===
| Infor-
I mation

N
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- . 1 A 4

]

i
A >

- correct information
<
B - false information n - recognized false information

In case or certain frequency of discredited data, the ML itselt can be
completely discredited. NN constantly rolles back to the state S1 after
each correction of discredited data, thus the NN loses the opportunity to
study. In fact, giving the ML discredited information several times a
year will block the learning.
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SYSTEM DECISION-MAKING APPROACH
Chachanidze G., Kakashvili G.
Georgian Technical University
guramchachanidze @yahoo.com

The systematic approach is a systematic analysis product, which is
greatly used in the decision-making process in the different fields. In the
decision-making process, the interest towards the use of systematic
approach is greatly increased. In fact, it is recognized as a new category
of management thinking.

It is widely obvious that the decision-making is a very problematic
task. The problem is caused by the uncertainties, when the task
statement and its solution are not possible to be implemented with the
formalized apparatus. So, it means that not only one problem, but two
are defined, such as task definition (statement) and then its solution. In
this case, for the tasks definition, we can use a well-known expert
method, which considers subject area of task definition with the
participation of different field specialists. We can say that this approach
is one of the practical types of systematic approach. It is obvious, the
participation of experts provokes new problems, as data received with
the expert’s description (we can call it as expert’s evaluations) needs
formalization, for what we are using logical discussion, and working out
the special approaches, methods, mathematical models, algorithms. For
the task solution, at first, we need to define its classification, decision-
making subjects, task-solving influencing factors and other data, which
will assist us in the decision-making process.

For the decision-making process illustration, we discuss the simplest
way, which is related to the systematic model of object-oriented web-
page creation process. The task includes the transfer of non-classified
information from electronic (or mechanical) memory C depository to
electronic memory W depository as a classified one, or simply we can
that the task means to analyze any primary information, its transfer onto
the web-page and make it accessible to any visitor.

There is given the formalized task in the decision-making context.

The task goal: to reach W (transfer information from C to W),

Methods: different methods and ways of information analysis,
transfer and display.

Now, it is important to follow the goal implementation process, or
task solution.
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It is obvious, at first, we need to define the task solution criteria. Due
to the fact that a decision-maker does not receive the criteria or any
other restrictions, the uncertainties are formed. A decision-maker has to
make own decision on the information analysis and display on web-
page. The only demand towards a decision-maker is the implementation
time — T, and implementation value optimality — S.

The task can be written in the following way:

T=f(Vp, Vi, l‘p,l'd),' S = Vd( Sp + Sd),'
where:
V), —is the size of primary information in C depository;
Vq_is the size of displayed analysed information on W,
T, — is time of primary information analysis;
T4 — is time of displaying information on W;
S, -1is the value of primary information analysis;
Sq - is the value of displaying analysed information on W.

It is obvious this is not the end of task solution. Now, it is necessary
to form the methods, means, time and value alternative multiplity for
analysing and displaying information on W by a decision-maker.

The alternative multiplity should be as wide as possible in order to
provide the freedom of necessary choice as not to exclude “the best”
version and stay minimum during decision-making process.

In the report, we review the mentioned and other problematic issues
as well, such as the main concepts of alternative multiplity structuring,
alternative multiplity calculation methods, alternative multiplity
formation task, decision-making alternative analysis; systematic
approach to alternative selection in the conditions of uncertainties.

THE CONTRIBUTING COMPUTER SYSTEM FOR
OBTAINING A JUDGEMENT
Chachanidze N.

Georgian Technical University
nana.chachanidze @yahoo.com

The judge's judicial decision-making process, which is based on the
logical reasoning, is related to many factors and it is a rather
problematic question. The main problem is processing analytical data
and making the logical conclusion. Both of them are related to analytical
processing of the large volume of information, which is totally
impossible without computer system. Besides the court ruling, the
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electronic version of the document should be completed for the person
who has been sentenced to punishment. This includes the database of all
the documents, which were prepared as a result of the court
proceedings. At the same time, the authorized access to the database
must be provided by the law. On the one hand, it relieves law
enforcement activities; on the other hand, this increases the degree of
freedom of information requests.

The first stage of the Decision-making computer system project is
the legal analysis of legal documents, identification and the placement
of these data in the bases.

The second stage is to study of the structure of the courts, also the
examination of each node and formation of the data bases.

The next stage is to describe logical sequence of a chain of criminal
proceedings at all three courts.

Obviously, this order requires the generating of the court statistic
forms and creating of databases, which is necessary for obtaining
analytical information.

Generating should be conducted in an interactive mode. This means
that the generating of all necessary documents for proceedings should be
presented in people-machine dialogue. For example of this, we can
name the decision-making process solutions. This time in advance (at
least in Word) prepared templates are called out, in which the special
fields are filled with relevant information. If necessary, it is possible to
transfer operational information from a database. This greatly
accelerates, simplifies and, at the same time it frames the production of
the Information and local transferring processes of the information.

T AEE] . .« .
e Lo P I e e O o\ The supporting decision-
T . L.
e d | o i making system of ruling, in
S L — ops
I e addition to the above,
e . . .
e e — quickly fulfllls generating
T— of a variety of statistical
e - and reference forms, which

is necessary for the court to
get the analytical
information. One of the
form of the decision-
: making  system  using
N s — e e e ipteractive  dialogue s
given below. In the report we give you the detailed description of the
supporting system for obtaining the judgement.
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A STOCHASTIC CASH FLOW MODEL FOR FORECASTING
INVESTMENT INCOME
Chechelnytska K.
Taras Shevchenko National University of Kyiv, Ukraine
kchechelnytska @ gmail.com

A cash flow model is proposed as a way of analyzing uncertainty in
the future investment activity of a general company. We assume that
the moments of investment payments are the moments of the jumps of a

Poisson process Vv (t) with rate A. The amount of payments &,
k=1,2,... are positive, independent and identically random variables

with Laplace transform g(s). The intervals of investments are
independent random variables with distribution function G(t) . If the

company can not invest an amount &, , kK =1,2,... for a full term or not

at all may make investment, we assume that amount &, decreases with

rate V. So we construct our process of investment income as a
stochastic process of the following type:

Zék( =)+ (1= 1, (1-1,))).

where 77( ) is a Poisson process with rate 4, J is a rate of investment

income, ¥, (t) is a indicator of the investment term.

The next theorem is true.
Theorem. The Laplace transform of the process of investment
income has the following form:

o(s.1)=Ee ™ :exp{—i[j{l—g(565”)(1—G(u))—g(se”’)G(u)}duj}

0

Using last formula we can obtain explicit expression for
mathematical expectation and second moment of the process of
investment income

Ep(t) = —§¢>(0,t) = lEflA(é',V,t) , where

5vt j( u(1- G ) e_V”G(u))du.

0
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E{p(t)} = f—j(p(O,t) =22 (E&) A (8,v,1)+ AEE A(268,2v 1)
Var(p(1))=2AEE A(25,2v,1)

Reference
1.Hipp C. and Plumn ( 2000 ) Optimal investment for insurance.
Insurance, Mathematics, Economics 27, PP.215-228

THE NETWORK MODELS WITH THE BIVARIATE RENEWAL
AND SEMI-MARKOYV INPUT FLOWS
Chechelnitski A.

Taras Shevchenko National University of Kyiv, Ukraine
che@unicyb.kiev.ua

We will consider two systems of the type [GI (SM ) IM/ oo] with a
bivariate input flow customers (v,(£),v,(2)), v,(t)=y,)+ y,(1),
y,(),i=12 are independent renewal flows and y, (t) is a semi-

Markov process with a finite state space S. We suppose, that next
conditions are true:

. -1 . .
a) [M r,’(] =1 #0,8 =Dr, <o, 7, is an interval of the k-th revival,
i=1,2.
-1
b) [ res mkiz'k] =B #0, m, is the mean value of the sojourn time in

the state k, =, is the stationary distribution of the embedded Markov

chain..

)i =pu In+o(l/n),i=1,2, y is arate of service.

d) n'"”? (y3 (nt) —,Bnt) —ow(r),n—>o0
For sequence of processes
EW=(8@.E0), n21, te[0T], & =n"" (X" ()~ ayn), i=12
(X is a number of customers in i-th system), where
o, =4+ P/ w0, =4 +p)/ 1, the following theorem is true.
Theorem. The sequence of stochastic processes & (f) converges in

uniform metric to diffusion process with infinitesimal mean
a(x)= (a1 (x),a, (x)) and diffusion matrix B, where
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(al (x),a, (x)) = (_,ulx’ _,uzx)
Bz(mmwa%ﬂ o J
o’ A+ ﬂzﬂ; +o’ + B
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THE TRANSFORMATION TO DISCRETE SINGULARITIES
Cherniy D.
Taras Shevchenko National University of Kyiv, Ukraine
Dmytro.Cherniy @gmail.com

For initial-boundary value problems, in the 2-D domain, with a
moving boundary that changes its geometry, expressions for
differentiating with respect to the parameter of the characteristic
functions are presented.The expressions obtained allow us to take into
account the changes in the parameters at the boundary, the motion and
deformation of the boundary, and also the generation of new elements of
the boundary of the deforming region.

For the discrete singularity method, an algorithm for transforming
expressions with multivalued functions is presented.

0 1% 0 860
EQ')(Z,t):2—m,£1n(z—a)(sd,t))a (fd( @t % ]dsd_

d

_LTWd(w(Sd’t))f(w’t)da)—ZPZLST) Wv(a)(sv,t))f(a),t)da,Jr

2miy z—a(s,,t) g 5, 0) z—a(s,,t)
+2 Ja(@,(s,,0),0In(z -0, )W (@, (s,,1)), (D
O0P(x,y,t,.1) &

] — .
8t Z (DJ "/j (X, Y fj (th )’ yj (tn+1 ))) +
1

+2(d, 7, (60T (1), 7 0D -

_Z F./' (t,.1) (17, (x,», Xo,j (Zyi1)s Moj (7,1 W/d (xo_/ () Moj (ty ))) -
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n+l

_Z Zé:p (‘_}‘ (x’ y’ xip (tn+l )’ yip (tn+l ))’ ‘A_}v (xip (tn+l )7 yip (tn+l ))j (2)

p=l =l
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METHOD OF MAKING DECISION IN GAME DYNAMIC
PROBLEMS
Chykrii V.K.
Taras Shevchenko National University of Kyiv, Ukraine
vika.chikrii @ gmail.com

Here the problem of approach given terminal set by a trajectory of
quasi-linear conflict-controlled process is treated. We suggest schemes
of it’s solving, based on the ideology of the Pontryagin first direct
method and the method of resolving functions. This makes it possible to
derive sufficient conditions of the game termination in some guaranteed
time. In so doing the modern technique of set-valued mappings and its
selections is employed, as well as the apparatus of support functions and
Minkowski’ functionals. The situation is encompassed when
Pontryagin’s condition, reflecting an advantage of one of the conflict
participants, fails. In this case the upper and the lower resolving
functions are introduced that makes it feasible to construct controls on
the basis of the Filippov-Castaing theorem on measurable choice.
Suggested method allows investigate game problems for a wide range of
functional-differential systems, in their number systems with fractional
derivatives, impulse controls, and differential-difference processes [1,2].
It should be emphasized that the method provides theoretical foundation
for the parallel pursuit rule and pursuit along a ray, well known to
engineers engaged in the design of rocket and space technologies.

The results are supported with model examples.

References

1. Chikrii V.K. Mean approach time for game problems with random
perturbations / V.K. Chikrii // J. of Automation and Information
Sciences. —2015. — Vol.47. -N8. — P. 74-84.
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A TWO-STAGE PROXIMAL ALGORITHM WITH
BREGMAN DIVERGENCE'
Denisov S.V., Dudar V.V., Semenov V.V.
Taras Shevchenko National University of Kyiv, Ukraine
semenov.volodya@gmail.com

Let C be a nonempty closed convex subset of a real Hilbert space
H and F:CxC —l] be a bifunction with F(x,x)zO for all xeC.
Consider the following equilibrium problem:
find xeC suchthat F(x,y)>0 VyeC.

We propose a new iterative two-stage proximal algorithm for solving
the problem of equilibrium programming in a Hilbert space. This
method is a result of extension of L. D. Popov's modification of Arrow-
Hurwicz scheme for approximation of saddle points of convex-concave
functions. More precisely, we propose and analyze the following
algorithm: for x;, y, € C generate the sequences x, €C, y, € C with

the iterative scheme
Xn+1 eargmjnyeC( F(yn’y)"'%D(y’xn))’

Y € argnlinyec(F(yn’y)+%D(y’xn+l))’
where 4>0, D is Bregman divergence.

The convergence of the algorithm is proved under the assumption
that the solution exists and the bifunction is pseudo-monotone and
Lipschitz-type.

Our method, like other mirror descent schemes, can effectively take
into account the structure of the feasible set of the problem. Several
preliminary numerical experiments have been also performed to
illustrate the convergence of the method.

In conclusion we note that, in our opinion, the proposed Algorithm is
promising for the further investigation and can be used in practical
applications.

" This research is supported by the Ministry of Education and Science of
Ukraine (project 0116U004777).
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ELECTRONIC SIMULATORS AND MULTIMEDIA TOOLS IN
TEACHING PROCESS
Didmanidze D.Z., Sharadze 1., Khujadze N.O.
Batumi Shota Rustaveli State University, Georgia

Among many factors, which create a paradoxical situation and exist
in the era of developing computer technologies, the subject of our
interest represents different means supporting the process of education.

Only a few decades ago the information source was considered to be
a book and the main teaching aids were represented by posters, various
types of mechanical models. Educational laboratory testings for schools
or higher education institutions were carried out using real materials.
Today the situation has significantly changed and everything sank into
oblivion.

Unlike the printed guides, the electronic course should be worked out
to provide the following:

. The more detailed structuring of the course;

° The interactivity;

o The hypertextual structure of theoretical material;
o The use of powerful illustrated materials;

The analysis has shown that the use of multimedia tools in
educational process is significantly increasing. New technologies, such
as interactive multimedia boards, which were called "smart" boards for
their functional capacity, have already been recognized as effective and
powerful teaching tools.

During the multimedia lecture it is important for a student to write
down the main notes, to point out and fix essential information in order
not to forget about it. The multimedia lesson implies not only looking at
slide-shows and attached texts, but realizing interactive interrelations as
well. We mean that in order to avoid shallow learning:
¢+ A teacher should highlight the main moments and a student should
write them down;

+ A student should not be satisfied by only looking at multimedia
material; he should be in a constant interactive relations with the
training system;
¢+ A student should continually train on e-simulators, take control tests,
acquire necessary skills.

We can conclude that preparation and delivery of educational
multimedia information requires a didactic approach, that can be
reached only by scientific research and analysis.
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The research deals with the all above mentioned issues.

WIRELESS NETWORK SCOPE OF USE
'Didmanidze L.Sh., 'Beridze Z.R., *Zakaradze Z.
'Batumi Shota Rustaveli state University, Georgia
*Batumi public school, Georgia
ibraimd @mail.ru

Wireless network is supported by such systems that are convenient
for customers because they provide the quality of mobility and
connection unlike the shortcomings of wire cables. Wireless network
represents an extension of already existing wired network. In such a case
the stuff is able to perform a definite task by choosing an optimal place
themselves.

One of the most meaningful priorities of the wireless network is the
fact that it ensures the message transfer, especially, in such situations
when the stuff should have a constant contact with each other.

The majority of companies successfully uses wireless local networks
for the management of production process and, thus, reduces operating
costs. As the connection between the productive devices and the main
operating system is established without the use of wire, the company is
able to reorganize a selection process from any place at any time.

In terms of different products trade, while selling any goods the
Wireless Management System immediately updates the inventarization
data. In the conditions of production the company heads can receive the
information about any output at a real time.

The majority of hospitals uses wireless network in order to increase
exploitation efficiency and convenience. Doctors and nurses, who move
from one ward to another and take care of patients, become most mobile.

Most colleges and high schools deliberately use wireless local
networks on their areas to provide a mobile contact with network
system for teachers, pupils and students.

Wireless network gives us an opprortunity to accelerate the process
of real estate sale. An agent can use a computer equipment outside the
office and receive information about any object existing in Real Estate
Agency.

As the above examples has shown, wireless network can be
successfully used in many areas of human activity.

The reserach deals with the all above mentioned issues.
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THE FORMALIZED MODEL OF STUDENT CREDITS
OPTIMAL DISTRIBUTION
Didmanidze 1., Imnaishvili G.
Batumi Shota Rustaveli State University, Georgia
Georgian Technical University, Georgia
ibraimd @mail.ru

We regard the computer realization of the formalized model of
student credits optimal distribution on the example of bachelor program.

The formalized model, offered by us in the research, would help a
teacher to perform on a computer all the operations of credit hours
distribution in an interactive mode. In order to achieve this, the teacher
should use the formalized (Mathematical) model, which is given in a
program code.

The following pre-built databases are attached to the program: the
list of subjects and specialities; the number of compulsory credits and
hours in each subject; the contact hours and the hours of independent
work according to types of classes; the normative documents; the rules
of credits distribution and syllabi compilation.

The algorithm proposed in the research describes the sequence of
credit hours distribution operations. In the case of a negative answer
("no") on the branch of query block a teacher makes a decision to
change the data that caused the negative response, and the process takes
place in an interactive mode from the moment of change.

The development of the credit optimal distribution management
conception implies an allowance of such factors, according to which our
credit system is different from the European one. We have considered
the credit optimal distribution factors of higher education programs.

The paper is based on the optimal allocation of credits formalized
management model.

The research deals with the management formalized model of credits
optimal distribution.
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MANAGEMENT BASIS OF STUDENT LOAD CREDIT SYSTEM
Didmanidze 1.Sh., Didmaidze M.I.
Batumi Shota Rustaveli State University, Georgia
Georgian Technical University, Georgia
ibraimd @mail.ru

Credit system management as an integral part of educational
reforms, is one of the main innovative issues in the implementation and
development of so called educational Bologna process of European
countries on practice. So, first of all, it is necessary to find out the
connection between the introduction of credits and the general logic of
the educational system reforms, to determine its relevance and
management scientific basics.

It is well known that the Bologna process is an attempt to create a
common European educational space system, which will be competitive
for educational space of such countries as America, Asia and other
regions of the planet in terms of XXI century civilization.

Despite a language barrier, cultural and national differences,
diversity of training systems, etc., the system aims at creating a
complete picture of the whole idea - what, how and to what extent
should be studied by a particular person at the time when any employers
(heads of educational institutions, teachers, graduate students) receive a
document on a completion of a certain level of education and get
acquainted with the content of a specific educational program.

Moreover, if a recipient of education acquires knowledge in other
educational institution and not at the place where he was issued a
diploma, in such a case the "native" educational institution is obliged to
act with responsibly and completely identify what the student has
studied abroad, and do not require him to acquire the same or a similar
academic disciplines again.

The establishment of a sustainable system, which could represent a
basis for such a coordinated assistance and interdependence, represents
a problematic, lengthy and labor-intensive process.

In this context, first of all, it is necessary to bring all the actually
effective educational programs into line with a few basic types and a
level of education.

The research deals with the all above mentioned issues.

36



THE NEW TECHNOLOGIES AND THE DEVELOPMENT
OF ENTREPRENEURSHIP
"Didmanidze I.Sh., *Motskobili I., *Zakaradze Z.
'Batumi Shota Rustaveli State University, Georgia
*Batumi state maritime Academy, Georgia
*Batumi public school, Georgia
ibraimd @mail.ru

The progress of comprehensive technological increases the
competition between countries, its scale and speed, in which the
competitive knowledge and ability of creating innovation plays the
leading role.

Such approach would allow the country to use its comparative
advantages, develop priority sectors and promote the development of
entrepreneurial activity. Innovations and new technologies reduce
transaction costs and add expenses to products and services, that’s why
they are considered as the most important tools for achieving national
success.

The main branches of innovation policies should be:

¢ Regional innovation system, as the foundation of new model of
region's economic development;

¢ Preparing, connecting and promoting of those public and private
initiatives, which promote innovation process and entrepreneurship;

¢ Preparing and implementation of entire national politics of
research and development;

¢ Encouraging of spatial concentration in regions of entrepreneurs
and research and development institutions;

¢ Supporting and foundation of networks principles of knowledge
provider institutions (universities, training centres, organizations and
etc.)

¢ Elements of innovative system of cooperation and coordination
through special networking processes, which are based on geographic
proximity advantage.

It’s mandatory to work out modern politics, connected with scientific
work and scientific technical development; to promote distribution of
scientific products; to create corresponding data basis.

These problems are discussed in our paper.
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COMPUTER REALIZATION OF STUDENT ACADEMIC
MOBILITY FORMALIZED MODEL
'Didmanidze 1., *Sirabidze N.

'Batumi Shota Rustaveli state University, Georgia
*Georgian Technical University, Georgia
ibraimd @mail.ru

The solution of mobility problem needs a student to acquire
information about each stage of a decision. Such information is
necessary in decision-making process. The richer the information base
is, the more fully the desired decision is made. In order to get a right
decision it is necessary to collect information and to represent it in the
form of database.

A student, who desires mobility, reviews all possible alternatives on
the basis of the existing information (and by comparison of information)
and evaluates the results of each comparison. Therefore, in the process
of the mobility decision the quality of used information should meet a
number of requirements where the primary determinant is the
completeness, adequacy, sufficiency, accuracy of information, its
comprehensible form, reliability, etc.

As we can see, the data information plays a great role in the process
of academic mobility decision. Hence, the data information needs to be
in order and it can be performed by databases.

The computer databases are of particular importance among
information technologies. The computer databases represent one of the
most modern means of fast search and manipulation of information.

The need of the computer database development has been caused by
the fact that the flow of information is becoming more and more
growing and it is necessary to accelerate the information processing.

We use the information search databases in the process of computer
realization of the academic mobility formalized model because it is
focused on the search and reception of necessary for us data.

The research deals with the algorithm and corresponding computer
program of computer realization of  student academic mobility
formalized model.
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MATHEMATICAL MODEL TO OPERATIONS ON THE
VESSEL
'Didmanidze I.Sh., *Tsitskishvili G.D., 'Kuchava M. Sh.
'Batumi Shota Rustaveli state University, Georgia
*Batumi state maritime Academy, Georgia
ibraimd @mail.ru

We don’t make decision directly, but prepare recommendations for
those persons (person), who take decisions or who needs to take
decision. Exactly these recommendations are considered to be the most
important and necessary conditions.

Let us note that we might not have majority of alternatives at the first
stage, where we should choose. Obviously, firstly we should create
variety of options, where we can choose. Exactly this is the first stage of
problem solution, which is called “formation of variety of alternatives”.

We intend to choose preferred option from the variety of alternatives
(in our case from different options of loading-unloading operations on
the vessel); to take the best (optional) decision. Classification in this
case is the bases, as choosing is based on selection of certain class, to
which alternative could be addressed. Stratification and ranging gives us
wide range of choices to make reasonable selection, to take decision
which will be optional for the time being and circumstance. These
methods could be used with the equal strength for taking decision to
manage current processes in any subject area.

Selection of optimal option to optimize loading-unloading operations
of the vessel should be done form the variety of alternatives which are
received by using any kind of methods. In my opinion method of linear
and integer programing is the best option for this case.

The appropriate mathematical model is described in the paper
according to the considerations above.

DECISION-MAKING INNOVATIVE MODEL FOR SCHOOL
EDUCATION
Dincer C.
European Education Center, Georgia
canerdincer1 @gmail.com

In the market economy conditions, newly entered countries, among
them is Georgia, has the weak adaptation abilities towards the modern
education system. It causes the lack of qualified personal and related
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state’s strategic and social-economic development tasks’ effectively
solving problems. Therefore, it is problematic to engage the public and
professional organizations in the perfect education policy formation and
practical implementation. All the here-mentioned have the negative
impact on the actual educational problem-solving process, especially on
the education quality evaluation methods, form and technology
development.

Nowadays, the vectorial of the whole world’s education system is
directed to the decision-making innovative model formation and
implementation, which is already the main requirement. The base and
principles of education’s innovative development conception are
country’s spiritual, cultural and public values, which are formed in the
relation’s megacalutural space between the internal and neighbor
countries. Due to this thesis, the modern innovative teaching and
upbringing model should serve for the person’s establishment in the
society, its perfect identification that create the innovative
development’s integration effect.

The decision-making innovative model should provide the essence
definition and analyzing of educational problems, the parameter
identification that gives the possibility to identify the problem-solving
methods, however not with the traditional normative-organization
mechanisms, but with the optimum complex and modern technology-
based system action creation and implementation.

The goal of the decision-making innovative model is to develop the
initiatives, which are directed to the problems and inefficient, tendency
solving that are extremely active in the market economy and appears in
the whole educational environment of education system. The model
implementation diagram can be presented in the following way:
where:

EIDD (DB) - Database of Education’s Innovative Development
Direction.

EIDT (DB) — Database of Education’s Innovative Development Tasks.
DMMM - Decision-Making Methods and Means.

PMD - the person the making decision

ELS - Education’s Legislative Base.

AP - Analogy Packets.

DMIM - Decision-Making Innovative Models.

IMIM - Innovative Models’ Implementation Means.
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IMI - Innovative Model Implementation.

How can the main directions and tasks of education’s innovative
development be defined? This problem is not easy solvable. The
problems are caused by the fact that there are no methodical manuals
and scientific approaches not only in Georgia, but also in other
countries, where the education system is developed at high level.
Nowadays, this direction is new, and needs many incognizable
phenomenon and process explanation and analysis. We think that the
use of analogy principle is the best solution in this case.

ORGANIZATIONAL SUPPORT OF PROCESSES AND DESIGN
SYSTEMS OF INFORMATION SECURITY IN IIUMS
"Donadze M., Zakaradze Z.

'Batumi Shota Rustaveli state University, Georgia
*Batumi public school, Georgia

Creation, support and development of the uniform the integrated
information university management system (IIUMS) — extremely

difficult, long and labor-intensive process which shall be provided with
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the joint coordinated work of both highly qualified IT of experts, and
management of educational institution. Development and support of
functioning of its subsystems shall be carried out with use of the
systems concept based on the approved concept and uniform
architecture [1].

Along with creation of new functional modules of the uniform
integrated management information system by university the modules
which are already put into operation need administration and further
enhancement. Development processes, supports and development of an
information system aren't restricted in time and act on the constant basis.

IISUU, as well as any difficult information system includes
themselves a layered design. It is expedient to differentiate
responsibility for support of functioning of this system at different
levels.

1. The technological level of IISUU is the computer
telecommunication system providing basic IT services to users. Level
includes - centralization of a personnel professional resource of
technology professionals for its more optimum use.

2. Program and information level is the program systems and
databases using basic IT services for the functioning and providing to
users intellectual application-oriented IT services. Includes -
centralization of a personnel professional resource of analysts and
programmers.

3. Organizational and methodical level is concentrated on formation
of requirements to system and the organization of its operation. At this
level the organization of operation of users with basic and application-
oriented services of system is provided and normative and methodical
support of system is developed. Level includes - administrative
processes and document flow, support of processes of access to
electronic scientific and educational resources and representations of
university in Internet space, (information filling and advance of the
central websites), access to external information resources will also
organize.
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THE METROLOGICAL SUPPORT OF PRODUCT QUALITY
AT THE PROCESS OF ITS DEVELOPMENT, PRODUCTION
AND EXPLOITATION
Eremeishvili N., Arqania M.

Georgian Technical University
n.eremeishvili @ gtu.ge, Armaiko @yandex.com

The radical increasing and mark prestige raising processes of all
types of products represent the great number of interrelated complex of
economical, organizational, technical, social, legal and other measures.
At all stages of product viability, the increasing efficiency of product
accuracy and functioning is related on metrological provision.

The great number of tasks are solved by security state system of
united measurements, which represents  normative-legal basis of
meteorological provision. At the different phases of product vitality, the
tasks of the meteorological provision are quite different, but at the same
time, they can be similar to each other.

At the processing stage, the tasks of meteorological provision are the
following: after examination to determine the technical assignment,
metrological assessment of technological documentation of design and
construction, agreement and approval.

The professional team of experts are conducting the process of
meteorological examination. The team consists of structural engineers,
technologists, chemists and specialists of sectoral metrological services.

At the processing stage the problems of meteorological provision are
the following: to define the standards of nomenclature of used materials
and stacking stages and measuring accuracy. which is at the same time
the control of the process; to install the appropriate meteorological
features for the the design of manufacturing process, to improve
measurement and control methods, to process the local confirmation
schemes, their usage and so on.

At exploitation stage the problems of meteorological provision are
the following: to use means of provision of exploitation service and
control, measuring means of control, to search proper product by using
of supporting devices and control methods, it’s supervision, to follow
track to verification of the terms and etc.
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Let we are considered in cylindrical domains of the form
0, =Ox(0,T), where, Qc R", n>2 is bounded Lipschitz domain,
T>0,degenerate non-linear parabolic equation

u,-u, —div(a)(x)‘Du P2 Du‘)=0, €]
Urio,) =h )
r (QT) = (f_ZX {O})U(@QX [O, T ]) denote the parabolic boundary of
Q,, h:Q, = R continuous function, @(x) - Makenxoupt function. Let
Cj) (QT ) weighted space, where norm following
g )o\Z,)— J(Z,)(Z
£l sup oA T (olz)
o\XT XX €07 ||Zl —Z, "a
where the parabolic metric is defined as

’

I S
|[P‘“(P‘2)] }

|(x.2) = (x,.1,)||, = max{l x, —x, |, x, — x,
We are now ready to state our first result which concerns optimal

regularity for solutions to the (1),(2) problem.
Theorem 1. Let’s consider problem (1), (2) and let u(x,#) solve this

problem. Let ' cQ and Q) =Q'x(0,T). Then u(x,t)eC.(Q,)

and

||u(x,t)

oot astagion).
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We also give removability theorem for solutions. Let HZ(Q)(E) a
Housdorf measure of set E. Then we prove following removable
singularities.

Theorem 2. Let Q. — R™"' be a cylindrical domain and let E — Q,
be a closed set. Assume that wu(x,t) is a weak solution to

u, —div((x)|Du 1" Du)=0 in Q,\E and that ueCl,(Q,).

Assume also HZ&:)) (E) =0. Then the set E is removable i.e. u(x,r)

can be extended to be a weak solution in Q.

QUALITATIVE PROPERTY OF SOLUTIONS DEGENERATE
ELLIPTIC EQUATIONS
Gadjiev T., Zulfaliyeva G., Gasanova G.
Institute Mathematics and Mechanics, Baku, Azerbaijan
Sumgait State University, Azerbaijan
tgadjiev@mail.az; z.gulnaral1991 @mail.ru

In the present work boundary value problem for second order
degenerate elliptic equations is considered. The apriori estimates and
qualitative properties of solutions is studies.

Let Q be a bounded domain inR" with smooth boundary,
Or =Qx (O,T),T > 0. We consider the initial boundary value problem

au LI 0u

o i,j_la( ’J(““)) ‘/’(XJ)?:O , (1)

u(l,x)zf(t,x), (t,x)eF:&Qx(o’T) 2)
u(O,x)zh(x), xeQ. ‘ 3)

For any (x t) € Or and ¢ e R" the following inequality is true

|§| Z 4 j (xt,u)C; g; < a)(x)|§|2,7/e(0,1] S

i,j=1
w(x,r)- the weighted function, @(x)- the weighted function which

satisfy Makenxoupt condition.
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We introduce space of function WZI:;, (Or).-
Theorem Let satisfied the condition(4). Then for solutions
problem (1)—(3) from Wzll/l/ (Qr) the estimates

||u(x,t)||LOO (QT)SMl ,
hold with positive constants M;,M, depending only on known

u (t,x') —u(t,x”)| <M, |x' —x"

quantities.

STUDY OF THE DYNAMICS OF SOCIETY STRATUM
MATHEMATICAL MODEL
Garkusha N.I.
Taras Shevchenko National University of Kyiv, Ukraine
ngarkusha@gmail.com

The Goodwin mathematical model describes the interaction of
production segments of society. [1] We consider two social stratum,
employees and entrepreneurs.The employees spend their salary wlL on
the subsistence needs, entrepreneurs accumulate the incomeY —wL .
Here Y — production. The price of good is normed. Let K — capital,

Y/L=a=aq, exp{gt} - labor productivity, that grows with the stable
speed g, k=K/Y - coefficient of capital intensity of production,
N =Nyexp{nt} -demand on the labor market, that increases with

growth rate n (or decrease with negative n). The part of labor costs to
national income iswL/Y =w/a. Then the part of business profit is

1—wj/a . Since the savings identified asS =Y —wL=(1—w/a)/k, then

the part of investment isdK/dt =S =(1—w/a)Y. With stable capital

intensity of production k

YdK/dt=KdY/dt, Y™ dY/dt— L' dLjdt =g, K~ dK/dT =k™' (1-w/a).
There fore L' dL/dt =(1-w/a)/k - g .The new variables y =w/a -

part of labor costs, x=L/N - employment coefficient. If we take into

account the time 7 for making decision (time after receiving information
and decision), than the mathematical model is a system of equations
with aftereffect.It look as
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[l/k g+n)+Rx(t—7)—y(t—7 /k:I

j/(t)z[—(g+r)+bx(t—z')+R2y t—71 ]y t
The model was studied and the stable points were found. The
conditions of asymptotic stability (establishment of "mutual
society")were found either.
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INFORMATION SYSTEM FOR ASSISTING THE DECISION-
MAKING ABOUT ORGANIZING THE STUDYING PROCESS
Giorgadze N.

Georgian Technical University
ngiorgadze52 @gmail.com

The information system for assisting the decision-making about
organizing the studying process includes the following base data-points:
<> Information about the student body: list of students, individual
record of results for each student in each subject (final and current
grades, requirements for advancement to next grade, etc.), diagnostic
data for the quality of education (knowledge control using tests, abilities
and talents);

X Base parametric data for the technological process of teaching:
organizing the studying process: distribution of hours, specifications of

teaching the subject, the number of classes, the goals of classes, etc.;

<> Faculty and the qualifications of the teachers;

X Material-technical, didactical and methodical provision of the
studying process.

X Finances.

Building steps for the information system include: system analysis,
creating a project for the system and implementing the system. System
analysis involves the studying and the analysis of the behaviors of
already existing systems, in order to discover and define base properties
essential to us. Creating the project for the system means synthesizing
the system - modifying the above systems, resulting from the system
analysis. In case the modification is impossible - the system can't satisfy
our needs, creating a new system will be considered. Therefore, the
analysis of existing systems is a requirement for a successful project.
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Constant communication with the client (in this case the school and the
studying process) is essential to create a proper project, which takes into
account all of the base aspects of the organization of the studying
process in modern schools.

System implementation is the first step of its functionality. This stage
of functionality can be considered a testing period, to avoid and correct
the inaccuracies or errors that might be discovered. This is practically
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impossible to avoid and is considered normal.

The report reviews:
1. Project for the information system for the student body - d.1
2. Project for the information system for faculty —d.2.

INFORMATION TECHNOLOGIES AND A CORPUS
APPROACH IN FOREIGN LANGUAGE LEARNING
Gorjeladze 1
Batumi Shota Rustaveli State University, Georgia

The role of technologies in foreign language learning has
significantly increased recently. However, there is a field related to the
work with a computer where the borders are open for researchers and
which is called corpus linguistics. In order to study a language built on
corpuses, it is necessary for our research to define such significant
concepts as linguistic corpus and corpus linguistics. The linguistic
corpus is a collection of linguistic data, as well as written texts that can
be used for a linguistic description or for an analysis of hypotheses
about language. The corpus linguistics implies a method of linguistic
analysis conducting. The methods of foreign language teaching are
constantly searching the new and effective ways of experience sharing
and tend to find simple and intelligible methods of presenting a complex
and diverse linguistic material. Precisely the corpus instruments, such as
tools for managing large amounts of data, in various ways reduce the
chaotic diversity of language to a more organized, ordered set of words.
Today there are significant national linguistic corpuses which comprise
a large amount of different genres and registers, e.g. The British
National Corpus, COBUILT Bank of English, The Georgian National
Corpus and others. However, the complete use of corpuses in teaching a
foreign language requires a creation of specialized, thematic corpora. In
the center of learning process there is the use of a computer, however, it
does not replace a teacher, but only acts as a facilitator and an informer.
According to this method the corpora tasks would allow a learner to try
on the role of an experimenter who conducts his unique research and
does not use already known ideas. There has been designed a special
database, which includes all the required information. This computer
database helps to analyze the relevant information and afterwards to use
its results.

Besides, the use of corpora in the learning process gives an
opportunity to implement relevant aspects of language proficiency. The
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corpus allows us to apply a differentiated approach to language
teaching, which is emphasized in the framework of professionally-
oriented learning. Despite some issues to be taken into account, the
corpus approach is one of the most effective sources of materials
development.

The paper deals with the analysis of computer program.

«SMART ENTERPRISE» IN DIGITAL ECONOMY
V.I. Gritsenko, Timashova L.A.
International Research and Training Centre for Information
Technologies and Systems, Ukraine
alex_timashov@mail.ru

The concepts and technologies of a smart enterprise creation are
suggested. The smart enterprise is considered as a production innovation
based on the high level of knowledge about the system, highly
productive methods of intellectualization of management processes and
models of creative thinking.

The smart enterprise is a flexible system with the Distributed
Artificial Intelligence for industrial automation that provides an
enterprise with the efficient functioning and support. In such system a
flexible distributed model is a basic component alongside with universal
use of the miniature mobile devices, wireless networks, satellite
navigation systems for “cloud” calculations, information depositories,
electronic environment, that creates the image of surrounding objects
and processes. This model runs all processes in real time and reflects
mentation processes supported by powerful software tools.

All functions realized in the control system are divided into
information and controlling ones. For their turn, information functions
are divided into the functions that represent the simplest transformation
of signals with realization on individual instrument control, registration,
and signaling devices, and information and calculating functions that in-
clude centralized information preprocessing by relatively simple algo-
rithms and its following processing by complex branched algorithms.

Methods and algorithms. The management system uses the concept
of creative thinking. It represents the set of scenarios that allow
processing the image of the controlled process in order to get an
appropriate image of controlling operations. The control image reflects
the general purpose of the management system. It is divided for
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numerous scenarios corresponding to the separate functions of the
management system. Theses scenarios are interconnected so as they
operate as separate links of a general algorithm in certain production
situations. Thus, the set of separate scenarios function not in a fixed
sequence (one by one) and not chaotically but they are set in different
chains depending on the changing image of the production situation.

Summary. The smart enterprise as a basic element of the digital
economy constitutes its future in many respects.

ASYMPTOTIC VIEW OF STOCHASTIC OPTIMIZATION IN
DIFFUSION APPROXIMATION SCHEME
Horun P. P.!, Chabanyuk Ya. M. **, Ivanskyy D.*
'Interlogic TsOV, *Lviv National I. Franko University,
*Lublin Technology University, Poland,
*National University “Lvivska Politechnika”
pavlo.gorun @gmail.com

The jumping stochastic optimization procedure (SOP) in diffusion
approximation scheme in Markov space with singular perturbation of
. . . : -1

regression function has following view (let anoa,fvbC(u,f;x,f )=0)

[1]:

vitre7 )1
w@=u+ Y. apC®(up;xi), u®0)=u,1>0, (1)
n=0

where y — time normalization coefficient, v — counting process of

jumping moments of Markov process (MP).
To generalization the results it was introduced the control functions

at)=alt* a>0, bt)=b/ t'B, b>0, a,f satisfies convergence
conditions of SOP (1) (see. [1, Theorem 1]).

Function C? (u;x) =V,C(u;x) +g_COCO(u;x) , >0, ueR, xeX
satisfies the conditions for the existence of a global solution of systems:
du,(t)/ dt =C* (u, (t);x), x € X. For regression function C(u;x) and its
disturbance C,(u;x) exist conditions of ballance 1:[C0 (0;x)=0 and
I:IC(‘) (0;x) =0 accrodingly, whereIT — projector, defined by stationary

distribution of embedded Markov  chain x,,n=0, 1ie.
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g0 = [ p(d0g(x) .
Lema. Solution of singular perturbation problem for L [1] for test-

functions p(v;w;) e C2 (RxR) has view:
L p(v;w; x) =%Lr(o(v)+ 67 (x)@(v;w), where operator L, acts by rule:
Lp(;w) =—kvg, (viw), k=ad,—y, dy = —qIX p(dx)C"(0;x),

p* =2f 2(d)g(x)Co(IRa(NCo(x) ~4 [, PAICG (),

6 ()9 (vw)| >0, £ 0.
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INVESTIGATION OF THE PROBLEM FOR THE MIXED TYPE
EQUATION WITH GENERAL LINEAR BOUNDARY
CONDITIONS
Ibrahimov N., Niftullayeva Sh.A.

Lankaran State University, Azerbaijan
natiq_ibrahimov@mail.ru

In the work the following problem is considered for the Trikomi
equation with linear general boundary condition in the domain crossed
by the abscissa axis
ﬁzu(x) 82u(x)

+
ox; ox;
au(x)

)2 ) 2y )|

Ox,

X, =0, xz(xl,xz)eDch, (1)

x2:7l(xl)
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+

{a;?s(xl)a“(x)+a,5,z><xl>a”(x)+a£?3<xl>u<x>}

x2:72(x1)

1 2

+rdt =
»=72(»)
»n=t

o ) 20D 1) 2 50000

1 2

=, (x), k=12
Here D — is a convex in the directionXzdomain, the boundary
['=0D is a Lyapunov line. Given boundary conditiions (2) are not
lenearly independent and their data (coefficients and right hand side) are
continuous functions.
Using the fundamental solutions of the Trikomi equation three main
Ou(x
(%) g Q@)

ox, ox,

relations are obtained for the functions u(x), . The

necessary conditions are derived from these relations and the
singularities are simplified. Then using conditions (2) these singularities
are regularized. The sufficient conditions are derived for the Fredholm
property of the considered problem together with the obtained regular
relations.

A LAW OF THE ITERATED LOGARITHM
FOR THE NUMBER OF OCCUPIED BOXES
IN THE BERNOULLI SIEVE
Iksanov A.

Taras Shevchenko National University of Kyiv, Ukraine
iksan@univ.kiev.ua

The Bernoulli sieve is an infinite occupancy scheme obtained by
allocating the points of a uniform [0, 1] sample over an infinite
collection of intervals made up by successive positions of a
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multiplicative random walk independent of the uniform sample. I intend

to discuss a law of the iterated logarithm for the number of non-empty

(occupied) intervals as the size of the uniform sample becomes large.
The talk is based on a recent paper [1].
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A NECESSARY OPTIMALITY CONDITION IN A PROBLEM
OF OPTIMALCONTROL OF COMPANY FINANCIAL FLOWS
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In this paper, the following problem of optimal control of financial
flows is considered. The functional needs to be minimized:

T () =[(T) =5 + =l o) (1

on the set:
U E{u () () = (ot (1) 113 (1) ooty () € 157(0,T),
a; <u; (1) sﬁi,gz e(0.7),i =1,_m}

under the conditions:
dy(r)
dt

:f(t,y([),u(t)), 0<t<T, (2)

¥(0)= o (3)
WhereT >0 -specified time; o >0- given number; @ = a)(t) -a pre-

planned financial flow vector at the time point?, the given element

ofl,(zm)(O,T);&i,,Ei,i:L_m— model parameters; ¥ = (3, ¥5,.... ¥, )- pre-

planned state at timer=T;Yy, :(ym,yoz,...,yon),yoj,j =1ln -
specified numbers describing the initial state of the financial flow in the
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enterprise; u(t) = (1 (). (¢).....14,, (¢)) u; =u; (¢) - financial flow of

thei—source of finance, i= Lim ; y(1)= ()’1 (), 92 (2)ss Y (t)) ,
y;=y;(t) - the financial flow received by the j-client from the bank,

jzl,.n ;f(.)z(fl (.),f2 (.),...,fn ()) f; (t,yl,yz,...,yn,ul,uz,...,um),

j= lLn -given functions, which are determined by the internal laws of

financial processes in the enterprise.

It should be noted that for this task the question of the existence of a
solution has been previously studied in the paper. In this paper we study
the problem of the necessary optimality condition in the problem under
consideration. First, in this paper, a necessary condition is established in
the form of the Pontryagin maximum principle. Next we study the
Frechet differentiability of the quality criterion under consideration and
prove a formula for its gradient, on the basis of which a necessary
condition is established in the form of a variational inequality. At the
end, the algorithm for solving the problem of optimal control of the
company's financial flows is indicated, the functions assigned, which are
determined by the internal laws of financial processes in the enterprise.
References
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RISK CONTROL IN THE CITY’S SOCIAL-ECONOMIC
PROCESS MANAGEMENT
Jikia D.
Georgian Technical University
davitjikia @ gmail.com

As it is known, a risk is a probability of planned management result
deviation, and has the negative impact on the accomplishment of the
strategic goals. The risk control is a unity of the methods that is oriented
on the targeted changes of the risk characteristics. These characteristics
can be defined as a probability of risk; risk arrival impact on
management; probability of the specific outcomes of an arrival, etc.
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A risk can be sorted due the priorities, its importance level and
management goals.

Risk control methods is changeable, and it does not have the
classified form. If we sum up all the suggestions of the different
scientists, we can assume the following as risk control methods:

> Avoiding a risk (it is less presumable);

<> Decreasing a risk (it is more possible), which we mean a
warning for implementing a preventive activity (advanced activities
for avoiding an undesirable phenomenon) or decreasing a loss (if we
cannot avoid a risk) due to a risk possible arrival;

<> Transferring a risk for control. This method is very

complex, and as well as evaluating of its validity is very difficult. It

is depended on a right decision of a risk receiver, his/her possibilities
and readiness for implementing a risk control.

In the risk management and control methods, we should discuss all
the risk in sequence, which arrival probability and impact on the city’s
social-economic process management are the highest. In fact, this
process is very complex - if the probability of a risk is high, the impact
on city’s management can be low, or vice versa. It is obvious, in those
cases, we should sort risks due to the priority or any criteria or demand,
which is a kind of problem. These problems arise in the process of risk
definition, evaluation, control and risk-keeping at the desired level.

The city’s strategic management is always impacted by the potential
positive and negative factors; the main task of risk control and
management is to identify the factors in order to implement the reply
activities. The next step to form and function a risk control system is to
conduct audit, evaluate risk management system and do statistical
analysis in order to improve risk regulation. It contributes to the risk
management permanency, city’s strategic management and effective
accomplishment of management objectives.

It is obvious participant’s responsibility in the risk control process is
very important. The responsibility of city’s social-economic process
management is expressed in the formation of risk culture awareness;
definition of the strategic approaches and risk possible level towards a
risk; formation of relevant risk management environment; definition and
identification of impotent risks; working out the risk control policy and
its permanent update; risk control process audit. In the report, the
conceptual part of decisions on the above-mentioned problems will be
presented.
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ELECTRONIC SYSTEM CONCEPTION OF ANALYTICAL
INFORMATION IDENTIFICATION
Jikia S.
Georgian Technical University
sopiajikial982 @gmail.com

The effective functioning of any state organization’s administration
needs the appropriate management electronic system that can provide as
the current process efficiency and transparency, as each citizen’s, and
generally the society’s engagement in the public administration process.

The most important factors, which provide as the executive as
legislative management quality, are the implementation of quick
transmission, analysis and saving optimum methods of analytical
information in the public administration. This contributes to the
transparency of the government structures and newest technology-based
citizens’ service.

The effective public administration is a problem not only for
Georgia, but it is worldwide one. The effective public administration is
impossible without the access to the analytical information and its quick
electronic administration that is an automated management. Therefore,
nowadays, as in the developed countries, in Georgia, the attention is
paid to the new system implementation, in particular electronic
management establishment, and simultaneously it is related to many
problems.

In Georgia, the creation process of electronic system was conditioned
by the quick development of the information technologies over the
world, and its implementation in the different fields of social life. The
subject of our report is the implementation of electronic administration
contributing to the functioning of the Georgian Parliament deputy
bureau. The research goal is to create the electronic administration for
the effective management of deputy bureau, which will implement the
communication between the bureau, public representatives and
Georgian Parliament staff in the online regime. At first, it is necessary to
work on the electronic system for analytical information identification
in order to solve the mentioned problem.

The analytical information for the deputy bureau is a written notice
received by the citizens (voters), which includes the generalized
information around a topic. At first, the mentioned notice needs the
identification and later analysis in order to form the database, so called
knowledge base.
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After the identification, the next step is analytical analysis. The
analytical analysis means presenting the problem or conception
formation and conclusion as an analytical note. An analytical note
structure does not have a standard form, and it is individual. Besides
this, for the automated system formation of analytical analysis, we
considered to present it in the following sequence: resume, content,
introduction, main part, conclusion, signature, appendix as a full text of
received notices, as well as other appendixes due to the demand.

It is obvious the most important part in this sequence is a conclusion,
which is written at the end of analytical note. It is formed as a result of
received material analysis; the text should be short and logical, and
should include forecasting with the relevant recommendations.

In the report, the conception of electronic system creation of
analytical information analysis and identification is widely reviewed.

SIMULATION OF THE MOTION OF THE ION BEAMS AND
OPTIMIZATION OF LINEAR ACCELERATOR’S
Kharchenko L.I., Matvienko V.T., Adjubey L.T.

Taras Shevchenko National University of Kyiv, Ukraine
ihar @unicyb.kiev.ua

Computer technologies’ urgency in physical researches stipulates
development of new modelling methods of charged particles’ dynamics
in linear accelerators. Such questions are studied lately at conferences
on high-energy physics, nuclear physic and accelerators initiated by the
National Academy of Sciences of Ukraine, National Science Center
“Kharkov Institute of Physics and Technology”, Institute for High
Energy Physics and Nuclear Physics. Exactly cooperation with mathe-
matical modelling department and nuclear aspects’ studying promises
Complex Systems’ Modelling department employees effective exchange
of their investigations in the domain of optimization methods’ use.

Thus, analysis of tasks on optimal engineering of different
acceleration and focusing systems leads to new mathematical problems’
statements in stability and optimization theories. For example, to
calculate capture of particles in acceleration process it’s necessary to
develop algorithms of practical stability optimal domain’s definition.
Optimal domain is considered as in the specified structure. Then one of
the essential tasks of maximization domain of particles’ capture into the
acceleration conditions is the one of practical stability in optimal
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domain’s statement [1-2]. The majority of application tasks of
modelling, analysis and optimization should be studied just in structures
forms. It helps not only to simplify optimal characteristics’ calculations,
but also to construct systems in block-structured form that are
technically easier to realize.
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INTERDISCIPLINARY EDUCATIONAL ENVIRONMENT
FOR DECISION-MAKING
Kharitonashvili M.
Georgian Technical University
mari.kharitonashvili @gmail.com

Any working area of a decision-maker person is related to the
situations. These situations are sometimes repeatable or known, but
sometimes unknown that creates uncertainties. It is obvious a person
makes any decision in the uncertain situation, but the decision efficiency
is depended on its alternative multiply (if, of course, it exists), from
where the best alternative is selected.

In our case, we analyze the teacher’s interdisciplinary educational
environment, which is often characterized as a vague condition, where
the optimum decision-making probability is very low. We should say
that due to the increasing demands of using the interdisciplinary
methodology of teaching in practice, the probability of optimum
decision-making is more decreased. It is caused by the increase of
practical hardly-formalized task solutions, non-existence of additional
and necessary information and widening of related theoretical
researches.

The main task of our research topic is to define the highest level of
optimum decision-making in the interdisciplinary education
environment.
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Interdisciplinary teaching is the transfer and use of any subject
knowledge and experience in the different context, which demands
subject/discipline systematic, wide and deep knowledge, and
improvement of professional skills of research work creation.

This method has the clear goal, planned activities and stages
(planning, research, practical actions and result presentation due to the
selected task), results, sharing responsibilities and tasks among the
project participants, etc. Thus, the following tasks should be defined for
the project-lesson organization:

» Problem (problem actuality);

» Clear and achievable goal, which will be oriented on the problem
solution;

» Specific objectives — goal implementation methods;

» Specific activities for each objective (action plan);

» Expected outcomes;

» Resources, which are necessary for the project implementation;

» Monitoring methods and project implementation control
mechanisms;

» Success of project.

How can the interdisciplinary lesson (educational project) be
planned in the way that contributes to get acquired with the real
perception and practical skills? Interdisciplinary lesson needs to discuss
the new methods, concepts deeply and in a different context, to identify
the intersubjective links, and working out the common aspects, which
effective implementation is very difficult within one discipline.

In the report, the following solvable objectives of a decision-maker

are reviewed:

» Interdisciplinary process theory and practice analysis of teaching;

» Defining the interdisciplinary connections and characteristics,
analyzing the model building principle system considering these
characteristics;

» Identifying the  pedagogical-organizational, educational-
methodical and  psychological condition of  model
implementation;

» Planning the interdisciplinary process function model;

» Conducting the experimental research of the model, preparing the
scientifically approved conclusions of the model implementation
in practice.
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THE SINGULAR REPRESENTATION OF THE DISSIPATIVE
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The evolutionary process, which is presented by the solution of the
stochastic differential equation

du® (1) = C(ug(t),x(t / 54))dt +e73¢, (ug(t),x(t / 84))dt,
is considered [1].
Here u(t),t 20, - evolution, C(u,x)- regression function, C,(u,x) -

singular perturbation of regression function, & - small series parameter.
For the Markov process x(t),t >0, generator Q [2] has form

0p(x) = (x) [Q(x.dy)[p(y) — p()].
X

Lemma. For the two-component Markov process
u(t), x(t / 54), t>0

there exists the generator Lf (x)in form

L ()¢, x) = £~ Qep(u, x) + £ Co(x)p(u, x) + C(x)p(ut, ),
where @(u,x)eC 20 (Rd ,X)and operators C(x)and C(x) are defined
from the equations

CO (x)(P(M, X) = CO (M,X)¢,(M, X),
C(x)p(u,x) = C(u, )¢ (u, x),

respectively.
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VARIATIONAL PROBLEM OF MATHEMATICAL MODEL OF
CHANNEL FLUID FLOW
Kokovska Y., Venherskyi P.
Ivan Franko National University of Lviv, Ukraine
yaryna.kokovska@gmail.com

Consider a one-dimensional model of unsteady, slow-variable fluid
motion in open pseudo prismatic channel. This system of equations was
derived from the general Navier Stokes equations and conservation of
mass [1].

10U «a. 08U a—-1UoF 18F+U2

iy =i

go g oOx g F ot B ox C’R (1)
6(UF)+8_F_
ox ot

where unknown values are U - velocity of flow and F - cross-section
area of flow; g =9,8 m /s 2 - acceleration of gravity; C = const - Chezy
coefficient, i = sind - slope of the bottom line, B=5b_+b, - width of
the free surface; R = const - hydraulic radius of the channel, & - known
in hydraulics corrective medium speed; g = g (x; t) - side inflow.

Complement this problem by initial U |t:0 =uy(x), F |t:0 = fo(x) on
[0, L] and the boundary U (¢, 0) = 0, F (t, 0) = 0 conditions.

For initial-boundary problem (1) the variational formulation was
constructed as:

Find (u, f) € 2(0,T;V xV),
a(uvf?¢)+a(f9u’¢)+b(f"¢) =0;

Lo+ Lty + <o)+ ——dtwuy) -2 dow ) = (L)
8 8 B C'R 3
b(u(0) —ug,#) =0,b(f(0) - fo,p) =0.

The system of equations (2) was solved by the finite-elements
method. As problem is nonlinear and in cases of composite relief bottom
flow the solution becomes larger positive and negative values. Therefore
in discretization for the spatial variable basis functions were chosen as
piecewise linear for F and piecewise quadratic for U polynomials. The
results were testing on different examples. And also were computed
orders of convergence by time and space variables.

2
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SIMPLE STOP LOSS PROCEDURE TO MEASURE EXPECTED
RETURN OF THE PORTFOLIO
Kotsiuba I., Yeleyko Y.
Ivan Franko National University of Lviv, Ukraine
kotsiuba @hotmail.com

A simple stop loss procedure to measure expected return of the
portfolio with and without the stop-loss rule is proposed. A strategy for
setting stop loss levels based on historical data and using moving
average and average true range methods is given. Obtained results were
compared by running back test for different values of stop-loss.

Back test demonstrates that using stop loss procedure provides
significant benefit compared to simple buy and hold strategy only in
short time period strategy and it can be used in management of static
block of shares [1].
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TECHNOLOGIES FOR DISTRIBUTING TIME SCALE FOR
DECISION MAKING SUPPORT SYSTEM TO REDUCE THE
ACCIDENT RATE IN SMART POWER GRID
Koval V.V,, Lysenko V.P., Kalian D.O.

National University of Life and Environmental Sciences of Ukraine
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Analysis of cascading failures in electricity grids that happened in
the world allows identifying a number of common root causes of such
events. In order to prevent undesirable consequences of those
problematic situations in the energy sector, the concept of smart power
grid has been developed (Smart Grid). It has an important component
that is related to continuous monitoring of the stability of the electrical
network parameters with reference to absolute time with microsecond
precision.

Taking this into account, nowadays decision making to support
reducing the accident rate in smart power grid is relevant and is based
on improving the quality and reliability of the reference time
distribution for continuous monitoring of the stability of the electricity
grid parameters with reference to absolute time.

Comparative analysis of characteristics of synchroinformation
supplying for energetic objects has been provided. It was determined
that under uncertainties new solutions development must go in direction
of improving processes of monitoring and preventive control. One of the
new approaches in preventive control is system analysis method of
electricity grid parameters measured at the scale of the whole grid.

IP-networks usage for distributing national time scale and reference
clock with reference to absolute time with microsecond precision based
on the new synchronization mechanism PTP, which was recommended
by international IEC 61850-9 standard, was confirmed. Experiments
confirmed the possibility of using domestic equipment to transmit
timestamps over existing IP-networks with the precision of + 1
microseconds and using it will create the conditions for diversification
of synchronization information and reduction of accidents in smart
electric power systems.

Experiment results are presented for the research performed on
Ukrainian equipment US-1588 to distribute time scale over IP-networks
for energy sector using PTP protocol according to IEEE 1588™-2008
standard.
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ANALYSIS OF SEGREGATION PROCESSES OF THE FLOW
OF PELLETIZED CHARGE
Krivenko S.V., Nazarenko N.V.
Mariupol State University, Ukraine
formaua@mail.ua, , n.nazarenko @mdu.in.ua

The segregation of the granulometric composition of the pelletized
agglomeration blend occurs throughout the entire path of its movement,
both during pelletization and when poured over the surface of the layer
formed on the sintering machine. In order to determine the possibilities
for optimizing the flow of charge and the redistribution of heat over the
height of the layer, additional investigations of the fractional
composition of the charge along the sections along the entire flow path
were carried out.

It is established that the width of the flow of pelletized batch in the
cross section at the outlet of the pelletiser is 850-950 mm, in the
longitudinal section 400-500 mm. Fractions with a particle size of 0-3
mm are concentrated in the far (top) and middle parts of the stream. The
volume content of granules O - 3 mm at the top differs from their content
in the bottom by 15,6%,and above the average by 5,2%.,,, Moreover,
in the upper and middle parts of the stream the content of the fractions is
the same. This confirms the Korotich’s submission about the formation
of the charge flow into the pelletizer as it rotates around the "kidneys".
The width of the shuttle distributor charge is also preserved segregation.

The formed stream from the belt of the shuttle distributor charge is
loaded into the intermediate bin of the drum feeder of the charging
device. It is established that the charge in it moves by laminar flow,
characteristic for hydraulic flow.Thus, for the existing organization of
the flow of the pelletized charge, large fractions are poured at the top of
the unloading window, small fractions at the bottom. After the formed
stream falls onto the inclined reflective sheet, its reversal occurs in the
opposite direction. As a result, large fractions are in the lower part of the
moving stream, and small ones are in the upper part.

The flow model of the batch with a predetermined distribution of
fractions along the height on the inclined reflector sheet has been
developed. To ensure the rational distribution of fine fractions along the
height of the sintered layer, fine fractions at the bottom of the effluent
must be provided. Also, the angle of the natural slope of the charge must
be reduced. To confirm the findings, samples from the burden layer of
the Ilyich Iron And Steel Works are selected.The existing design of the
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loading devices of the sinter machines does not provide an optimal
distribution of fractions in the flow.

STOCHASTIC OPTIMIZATION FOR SOFTWARE
RELIABILITY ANALYSIS MODEL
"Kukurba V., **Chabanyuk Ya., 'Khimka U.
"Lviv Polytechnic National University, Ukraine
’Ivan Franko National University of Lviv, Ukraine
*Lublin Technology University, Lublin, Poland
viktor.kukurba@gmail.com

Existing software reliability analysis models [1] describes exit
criteria for testing process based on abstract model, which doesn't
correlate with real dynamic conditions and which varies during phases
of software development and testing process. In this work, we suggest
handling this problem by extending reliability model with project
complexity index [1] with additional dynamic parameter which
describes possible influences of predicted with some probability factors
that can randomly occur in different development stages.

The errors intensity function for this model is as follows:

A(t)=ap ™ texp(~pr), (1)
where a - coefficient that determines the total number of bugs in the

software, f - efficient characterizing the overall duration of the error

detection process, s - index value of the project.
The total number of errors contained in the software product is
determined ¢ — o by

,u(oo)=asF(S) , ()
where I',(p)= .[()Z P dr Re(p)>0, the incomplete gamma
function.

Thus, parameter s(t) allows you to determine the total number of

errors in the software product using equation (2) and comparing it with
the number of already identified and corrected errors.

Function intensity /l(t) is linear with respect toa , so its last value

a of obtained from the solution of the models considered as constant.
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Characteristic of parameter § in (1) says, that it also almost did not

change but, the external factors could have influence on parameter
f during the testing process. Semi-Markov process x(f) is used to

describe the influences of probability factors that occur in the following
form B(z) = (1+kx(t))B, where k - additional coefficient that correlates

influence of external factors on the process of testing, S - last

estimation parameter of the model.
Finally, we have the regression function for the equetion (1):

A(s,x)= a1+ k() B £ exp(~(1+ke(e) Bt ). (3)
Asymptotic values of dynamic parameter s(¢)for reliability model

(3) can be defined using stochastic optimization procedure [1] in the
next form:

ds(r) _ a(t) GILR(£) IO R0 =B _ s O=b0 (500 =01 |
di 2b(1)

Obtained values for parameter s(¢)in last equetion are used in

equetion (2) to get the predicted value of errors expected in project.
Convergence and asymptotic properties of stochastic optimization
procedures with semi-Markov switchings are considered in works [2].
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CONCEPT OF INFORMATIONAL SYSTEM OF THE CITY
MANAGEMENT
Kupatadze Z.
Georgian Technical University
zurab_kupatadze @mail.ru

The new strategy of the Georgian Government “Decentralization and
Self-government reform strategy” stimulated the need to work out a new
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model of Georgian municipality management. The utmost purposes of
the processing of the new model are first to grant the cities the right to
self-governing, second, to give the qualified public service to the
citizens and third, to draw the government and the locals together, this
last is regarded as one of the deficiencies of the active municipality
system.

Activation of the new model will give the possibility to the city
municipality government to concentrate on the most important problems
of the city. It will support the development of the city's infrastructure
and urbanization. The benefits will be more, the number of working
places will increase, this will cause the change of the current situation of
employment and service and it will grow the efficiency of the fields like
industry, production, agriculture, education and so on.

One of the crucial functions of the new model is to organize the
informational system to support city municipality managing process.
The main mission of the system will be to complete the problems of the
community members. It will boost the level of citizens’ inclusion not
only in the process itself but in the monitoring and control of the local
self-government's work. Such kind of process is one of the indicators of
European development. The objective is conditioned by several reasons:

1. Lately there has been a big growth in the external and internal
informational torrent, which definitely needs researching,
processing, keeping and applying.

2. The development of the technological informational infrastructure
increased the urgency to develop the efficiency of the mechanism
of municipality management.

3. It has increased the demand to work out software programs,
methods and mathematical models to increase the efficiency of
the budget expanses.

4. There has been created the need to establish relevant
informational environment in the municipality to attract
investments and support the development of economic potential.

5. Pressing objective is the establishment of modern efficient
electronic communicational technologies between the community
and the government, which will enable authority to implement
and realize wide range government-public dialogue, create the
positive image of the government, support the operation of the
mechanism which will monitor and control social processes and
feedback.
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The report will discuss different issues like: the transition process
from existing management to the municipal-democratic self-government
stage and the complex theoretical and scientific-practical analyzes of
informational ensuring of the process mechanism; concept of automated
informational system, which will ensure: receiving the plans of land-
tenure and local recreation, giving the permission on building and
controlling, regulation of street trade, traffic and parking; organization
of public services and amenities, numeration and naming, communal
service ensuring, water supply and sewerage system, drainage and canal
building, planning of the actions to enforce social-economic
development of the population and so on.

CREDIT RISK DECISION-MAKING MODEL IN THE
CONDITION OF UNCERTAINTIES
Kurtanidze Z.

Georgian Technical University
Zurab.Kurtanidze @libertybank.ge

Credit Risk is one of the problematic but necessary and perspective
activities in the functioning of bank.

First of all we will discuss why credit risk is problematic issue.

One of the main activities of a bank is issuing debts thus it makes
very critical and risky decisions in its everyday functioning. Risky,
because bank is forced to make decision about credit issuance even in
the case when it has incomplete information and sometimes is being in
totally uncertain situation, this is the problem — uncertain conditions. As
far perspective of risks, making decisions in credit risk conditions is
very actual issue. In many cases we cannot avoid making risky
decisions, it is merely impossible.

Let’s assume that taking a risk is conditioned by necessity. In this
case the most important is that bank shall express courageous intention
in purpose of risk reduction and at the same time shall be ready that risk
not always brings a benefit and will not consider its powerlessness as a
cause of failure. Making risky decisions is sometimes very easy, but
sometimes very difficult. It is depended on the designation of credit risk.
After analyzing history of risks which is based on universal human
experience, we are assured that timely made and reasonable risks take
huge benefit. In certain conditions results of risk-taking is known for all
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bankers who make the decision. As far uncertainty which is caused by
lack of knowledge or some accidents it can be certainly proved that as
much uncertain is the situation as big risk one must take.

Important decisions related to risks shall not be made only on the
basis of intuition and statistical analysis, because in most cases it ends in
fiasco. The only outcome for risk reduction is to perform complex
activities in the process of decision-making. It is necessary to get
knowledge about modern science and art of risks which will help us to
distinguish undue risks from justified risks. It is the only way to make
targeted, reasonable risks. In this way modern informational
technologies have the most important place, exactly these technologies
help us to provide unreasonable risk reduction.

Risk calculation method is one of the most important from complex
activities of credit risk reduction. Internal and external factors affecting
on the risk are the most important in this method. Risk management
implies management of these factors in order to prevent their impact and
great loss.

The most common method of credit risk calculation is to define risk
coefficient of each debtor. It is formulated as follow:

_L*E
S

K

D R+R+R+--+R,.

Where:
K -Debtor’s risk coefficient;
L - Correlation coefficient of client’s credit ability;
E - Factors impacting on correlation coefficient;
S — Total credit of debtor;
R +R, +...+ R, —Risk measurement of a given credit operation;

Despite the fact that this model is considered to be one of the well-
adapted models we think that it has some defects which is reveled in
making credit risk decisions in certain conditions.

Report overviews negative sides of the model and gives
recommendations to improve it. In particular, a special attention is paid
to Cluster model of debtor’s risk coefficient reduction, which exactly
defines client’s correlation coefficient, credit ability and solvency index.
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“IMPORT” OF GLOBAL FINANCIAL CRISIS TO GEORGIA
"Liparteliani N., *Gogidze M.
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According to experts, today the world incurs not economically but
financially ruled crisis which is artificially induced. The state is often
powerless to regulate financial or other public crisis that are caused by
financial oligarchs because they hold the reins of government. How
does Georgia look on this background?

At this post-communist transformational stage, in Georgia direct
foreign investments became the basic means of capital formation.
Influx of foreign capital especially increased after “Rose Revolution”.
Though, the other issue is the place of investment. It would be unfair to
deny that important part of resources was invested into “real sector” of
economics, for example in manufacturing industry. But, unfortunately,
most part of them did not address those fields of economics where
manufacturing capital value could be formed. Therefore, by final
reporting, the country received more financial resources than it was
actually developed. Inadequately large part of funds was invested in
real estate sector (12,5% - 2011y.), as well as in transport and
communication (13,3%), energetics (16,1%) and so on, while in 2011
only 1,4% of total direct foreign investments went to such important
sector for us, as agriculture. Transport, communication and energetics
are certainly essential, though, first of all we need to develop those
fields that create actual material value. Against this, so-called “financial
Bubble” was formed in Georgia, rather clearly - finances that would
become “bubble”, as it was misbalanced by lack of development.

The second negative moment is that large part of incoming foreign
capital was invested in financial sector (18% - data of 2011y). Banking
area was developed which would be a positive fact if it did not
encourage other negative events. Particularly, banks grant credits
generally with two, not very profitable and productive directions. On
the one hand, they credit constructional business i.e. they direct funds to
the same realty by which they bloat the “bubble” even more, while on
the other hand, they give customer loan — send money to where it was
hardly obtained before. In other words, customer loans are used by
people generally to buy the production which is imported from foreign
countries. Accordingly, foreign funds that are brought in by banks and
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given as customer loans, flow again to foreign countries, given that
their direct customers purchase imported goods. This does not regard to
“real sector”.

In Georgia “import” of global financial crisis was caused by our
banks; banking crisis represents one of the most devastating phenomena
in the whole crisis “catalogue”. We would face these devastating results
if not abovementioned “additional funds” which appeared after the war
of 2008. These funds happened to be sudden news because it was a free
will of donor countries, expressed by chance to assist damaged
economics of Georgia after Russian-Georgian war. Therefore, if not the
war, huge supporting finances (4,5 milliard USD, which was assigned
to Georgia by donor countries at Brussels conference. 2 milliard of that
is loan) would not flow to Georgia and banking panic would have
been inevitable. As a rule, this unexpectedness can vividly show us
complete hardness of actual situation as we became absolutely
dependant on lucky counter indication of such accidental misfortune.

Georgia needs to have clearly formed antirecessionary program as a
prevention of expected recessions to avoid their negative results.
Development of national industry and replacement of imported
production with local goods should be paid most attention in
antirecessionary program. It is necessary to establish money-and-credit
policy which encourages existence of minimal banking interest rates in
order to stimulate business development and new employments.
Today’s banking interest rates 8-10 times overtake the same rates of
progressive countries which delays the economic development of the
country. It is necessary to draw out economic security strategy,
program, and list of operations that consider existing reality together
with expected economic processes in regional section and world
integration conditions.

Georgia should have model of antirecessionary management, general
purpose of which shall be prevention of economic recessions and
overcome existing crisis quickly with little social loss. It shall always
be performed integrally to structural, investment, innovative and
management operations. Antirecessionary management should mean:
typology of economic recessions, finding causes, overcoming the state
management crisis, restructuration of businesses, establishing the
innovative and investment polity, antirecessionary management of
personnel. Drastic transformation of economic management shall be
one of the strategic purposes of ongoing reforms in the country. We
should not forget that economics modernization first of all means
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effectiveness of state and business management. It is most important to
carry out complex management of economics which implies integration
of macroeconomic and microeconomic management by considering
future requirements and concerns.
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MULTIPLE CRITERIA DECISION MAKING BASED ON
PAIRWISE KERNEL-BASED PREFERENCE LEARNING
Lyubchyk L.M., Grinberg G.L.
National Technical University “Kharkiv Polytechnic Institute” , Ukraine
lyubchik.leonid @ gmail.com

One of the main problems in the theory and practice of decision-
making is to construct a complex generalized index, combining the set
of particular criteria [1, 2]. This problem occurs in the problems of
multi-criteria optimization based on different ways of aggregating the
particular criteria [3], in optimal ordering or ranking of objects based on
their features and a number of other practical applications. It is assumed
that a set of features describes the objects performance or quality
according to some criteria.

In recent years, for the construction of models of preference
functions are widely used machine learning methods, appropriate
direction is known as preference learning [4].

The problem of preference learning is considered with the purpose in
order to build a nonlinear model of preference functions on the basis of
the training sample, consisting from objects features dataset and matrix
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of pairwise comparisons, whose elements reflect the relative degree of
preference of one object relative to another. To estimate a nonlinear
preference function model regularized optimization procedure is
proposed and its implementation requires a priori information on the
estimated model parameters.

The solution of the problem is based on the combination of kernel-
based learning approach and pairwise comparison method. This
preference model learning procedure is associated with a sequence of
solutions of optimization problems, whose solution is obtained in
explicit form. Final expression for preference function model doesn’t
directly include the coordinate functions, which eliminates the need of
their prior choice, only kernel functions is used for model construction.
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The main objective of this work was formalization, structuring and
mathematical modeling of some problems arising in the development
and support of business infrastructure using electric vehicles.

In this work a hierarchical model is created, where a startup
(operator) is performing a management role. The model describes an
exchange of information between an operator, hotels and companies
which install chargers for electric vehicles. The website of an operator,
which appears in the model, allows users to communicate and make
decisions. It was done on a base of an actual Internet innovation that
allows anyone to order a package of services on the Internet with the
ability to use electric vehicles as a vehicle to travel.
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As a result of this work the information on the proposed subject area
was investigated and systematically analyzed. On the example of
Germany, the availability of chargers for electric cars in hotels was
researched, and the desire to establish them in case of absence was
analyzed. A complex of verbal, graphic and mathematical models
describing the business process was built. This complex consists of the
following tasks. The first task is to maximize advertising effectiveness
of an operator. This issue is considered in the context of Digital
marketing [1, 2]. The second task and challenge has examined the
dynamics of growth of the profit of companies which install chargers for
electric vehicles. This task shows the interconnection between the
number of users and desired future profits. Further problems considered
were related to the order process itself. At this stage a check of an order
in terms of feasibility on a subsystem level is made, i.e. hotels and
companies providing or using services related to electric vehicles. This
is where the problems of system optimization [3] may arise.
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Polymerase Chain Reaction (PCR) is a method of molecular biology,
which is based on a significant increase in the concentration of small
pieces of Deoxyribonucleic Acid (DNA) in biological material by
amplification. PCR is widely used in biological and medical research for
gene cloning, diagnostics of mutations, allocation of new gene
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sequencing, determination of genetically modified organisms. The
reaction of PCR is based on numerous copying (selective amplification)
of DNA studied with help of DNA polymerase enzyme. The resulting
copies of DNA are identified by the method of electrophoresis.
A simplified chemical equation describing the process of accession
of primer p to the single-stranded DNA s can be represented as
ky k.,
s+ pe—s' (1)
As a result of flowing annealing stage there is constructed single-
stranded DNA, which is connected to the primer s’. In equation (1) &

and k_; are the forward and reverse rate constants for annealing
reaction.

Using equation (1) we construct a model of compartment of
annealing stage in the following form

In annealing phase of PCR temperature acts as a controller. The
dependence of the reaction rate k and the absolute temperature w is
described by Arrhenius law:

k= Ae E/RT )

where A characterizes the frequency of collisions of molecules, R is
the universal gas constant, E, is activation energy.

Based on the Arrhenius equation (2), the system of differential
equations for the annealing stage can be presented as follows:

r r

ds - -
—=—kie Tsp+k_je Ts',
dt 1 4 1

r r

ap _ —kle_?sp + k_le_?s' , 3)

with appropriate initial conditions:
s(t) =g, p(t)) = py, $'(1) = 5. (4)

E .
Here we denote r =?“ as constant. We assume that 7=T(¢) is

controller. Let T(r) [T,/™", T™*]
For annealing stage the objective is to get as many single-stranded
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DNA associated with primer s’ as we can, while spending as little
primer p as it is possible, i.e.

tZ
J(s, p,s) = [ (s (@)= Wp* (t))dt — inf (5)
: TeU
Here W >0 is weight constant, U 1is a control set of piecewise
continuous functions 7'(z) e[T,™", T,"*].
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ON WEAK CONVERGENCE OF RENEWAL SHOT NOISE
PROCESSES IN THECASE OF SLOWLY VARYING
NORMALIZATION
Marynych A., Verovkin G.

Taras Shevchenko National University of Kyiv, Ukraine
marynych@unicyb.kiev.ua, gverovkin @gmail.com

The renewal shot noise processes were initially introduced to model
the current induced by a stream of electrons arriving at the anode of a
vacuum tube. Since their first appearance in the literature they have
been applied to model flows of various kinds, earthquake occurrences,

computer fails etc. Let (cfk )kE be independent copies of a positive

N

random variable &, and (Sn) be the standard zero-delayed random

neN

walk with steps (&),  : So=0, S,=&+...4&,, neN.

keN
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For a locally bounded, measurable function h:[O,oo)—)R the

renewal shot noise process Y = (Y(t)) >0 18 defined as:
Y(t)::EZOZOh(t_Sk)I{SkSZ‘}’ t>0.

We investigate weak convergence of finite-dimensional distributions

of the process Y in the case when h is regularly varying at oo with

index —1/2, yet the integral I:hz( y)dy is infinite. In the recent paper

[1] the following limit theorem was established

_p (1+8(ru)
Zkzoh(ﬂ'g (t’u)—Sk)I[SkSHg(t,u)}_lu IIO h(y)dy fd.

t - (X(u))ue 01 (1)
azy’3j0h2(y)dy [0.1]

ue[O,l]

where o2 =D¢&, pu=E¢& and g:[O,oo)x[O,l]—)[O,oo) is any non-

decreasing in the second coordinate function, which satisfies:

[ () ay
lim————=u, foreach ue[O,l].

t—0 _[;hz(y)dy

The limit process X is a sum of a standard Brownian motion and an in-
dependent Gaussian process with independent values (white noise). The
modeling carried out in [2] shows consistency of the limit theorem (1).
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In conditions of global integration of modern society application of
IT-technologies influence significantly increases in all spheres of
activity. There are new reconsiderations of phenomena, processes and
scientific knowledge. Some sections of scientific fields of knowledge
did not become an exception. For example, it is possible to refer
scientific discipline to them — theory of decision-making. Earlier it was
considered, that at application of transformation methods of quantitative
values into qualitative analogs there is a loss of information. This widely
known around the world scientific postulate has never been proved by
anybody. Perhaps, it is also a polysemic term in relation to scales of
measurement or to the provided term.

It is well-known, that when the polysemic term is used then it is "...
very essential defect in scientific and technical language ..." [1, 2]. In
this work other is proved -- there is no loss of information. But there can
be an error of recovery of information at return transformation. Also the
circumstance, that at application of the term "loss of information" such
sense is meant isn't excluded: "with what accuracy quality value will be
received is unknown". Therefore, after provided proof in the work,
number of sequences was formulated, for example:

Sequence 2. There are transformation methods of quantitative values
into qualitative analogs such that at application of return transformation
method (qualitative into quantitative) the quantitative value turns out:

- with zero accuracy;

- with rounding of the result.

Sequence 4. Instead of well-known term "loss of information" the term
"transformation accuracy" should be used.
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MODERN MANAGEMENT OF ORGANIZATIONAL
DECISION-MAKING ROLE
Menabde T., Zhvania R., Garsevanishvili 1.
Georgian Technical University
t.menabde @gtu.ge

Managers working in the organization and conduct their
organizational activities. This organization is an association of people
who act koondinirebulad pre-set goals. Members of the organization are
divided into 2 categories: managers and operations staff. The main
difference of operational managers it is that managers are guided in their
actions. There are two great managers classification: horizontal and
vertical. Horizontal classification of work is divided into components
and each manager's responsibility is limited to only those fields in which
it operates. We can separate the functional manager and general
manager. There are two great managers classification: horizontal and
vertical. Horizontal classification of work is divided into components
and each manager's responsibility is limited to only those fields in which
it operates. We can separate the functional manager and general
manager.

Managers are the decision-makers. Easy decision, but it is difficult to
made the right decision. The process consists of two main stages: the
problems of identity and solve the problems. Managers should try to use
the system procedures, you must come to the right decision. In practice,
there are many unsolved problems. We need to determine what is wrong
with a decision:
> Limited attention
> Limited memory
> Limited thinking
> Limited communication

It is very important that an effective manager, decision-making, drew
his attention to the following points:
> Intuition plays an important role in decision-making
> Effective manager knows how to unite the internal and external
resources
> Creativity is vitally important that alternatives be sought in times of
crisis
> Effective managers should not only look at short-term profits.

Effective manager must be able to independently resolve the conflict,
and thus help increase the organization. Conflicts are not always
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negative and can prove the existence of a positive outcome. Effective
manager can balance work and subtle relationships that drive the
conflict closely. The conflict can be seen as a managed or resolved. One
of the greatest scientist in the field of conflict resolution, said: "The
decision means a complete conflict of analytical methods, which reaches
the root of the problem."

Preventing conflicts is not easy in some organization, so effective
managers are trained to predict the future. An effective manager must
agree on important issues and give advice to employees.

Conlflicts arise even if each service does not receive proper attention
in the organization. In order to ensure effective action by the manager of
the conflict, he must use the model Carne "in improving the efficiency
of the method of 5". These include: taxes, analysis, action plan, and in
order to bring the action. Today, the business environment has changed
considerably. It has become faster and more complex. Managers are
more issues than the limited business activities is impossible without
constant development. Flexibility is defined as follows: "This is the
ability of different situations in the implementation of the changes,
which the organization will moutons". Wonder what factors affect it.
The first volume of information increases the desire, which helps
managers make the right decision. The second is the rapid growth of
technology and the internationalization of each year.

Creativity is a new and effective ideas in the production or use.
When we talk about creativity, we mean people who are gifted and
talented, different from others with their talent, their ideas, decisions of
daily life. Culture of creative people associated with Bach, and van
Gogh, FEinstein, etc., business is with people, such as Steve Jones (co-
founder of "Apple computer" - it), Bill Gates ( "Microsoft" - the
founder), Jack Welch ( " General electrics "). The creativity is a way of
thinking, the way - to join their visions and ideas and the relationships
between the business.
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INFORMATIVE MODEL OF CITY’S BUDGET
FORECASTING AND PLANNING
Mikautadze M.
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In the recent decade, the tendencies of the self-governed city’s
budget have been greatly changed. That caused the new and
unintentional problems of budget forecasting, planning and
implementation, which are connected to many aspects. One of them is
the permanent changes and corrections in the city’s budget during its
implementation period due to the country’s unstable cosial-economic
development. This hinders the normalization of budget implementation
process, which solution cannot be still managed because of different
objective and subjective reasons. Therefore, the normalization of budget
process needs the modern technologies, scientific methods and
recommendations.

In the presented report, we review the creation of automated control
informative model of self-governed city’s budget planning and
implementation.

The implementation of informative model provides:

e Financial management transparency, budget expense purpose
and efficiency level increase;

e  Budget annual and short-term forecast;

e  Strategic planning and current expense’s close interrelation;

e Specific result-oriented budget expenses and program finance
control;

e  Strengthening social and investment orientation, etc.

Building the information model contributing to the local self-
government budget process management (forecasting, planning,
implementation monitoring, etc.) should be in compliance with the
activities defined within the country’s budget policy legislation.
Building the informative model should be based on the module
principle. The modules can be defined by the following stages: budget
project preparation; budget project discussion and confirmation; budget
implementation; budget preparation on budget implementation and its
confirmation; budget implementation control.

The main part of the local self-government’s budget implementation
is a part of expenditure. It includes: reimburse of public organization’s
employees; expenditures on local self-government’s budget organization
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finances; expenditures of local importance road construction and
rehabilitation; expenses on the local infrastructural and cultural object
improvement, etc.

With building a model, we consider the following:
e Identification of the local budget formation and expenditure
decision-making problems;
e Modern methods of local budget formation and expenditure decision-
making;
e Foreign experience;
e Analyzing the budget forecasting and planning researches and
results;
e Formation of the concepts on local budget formation and expenditure
decision-making; the main initial data, model building essence,
economic aspects, balances, etc.;
e Typical structures of a model;
e The common principles: transparency, generalization, presenting
reports, etc.

APPROARCH TO SUPPLY CHAIN NETWORK DESIGN
UNDER DEMAND UNCERTAINTY
Morozov O.
SPF “Hyperon” of Kyiv, Ukraine
morozov4dwork@gmail.com

In this paper, we learned approach to supply chain network model
design. Supply chain network is a complex network, which consist of
multiple manufacturers, multiple suppliers, multiple retailers, and
multiple costumers. The network model design under uncertainty is
drawn from economics, in particular, from network economics.

T. Xiao, D. Yang [1] consider two competing supply chains facing
uncertain demands, where each supply chain consists of one risk-neutral
supplier and one risk-averse retailer; two retailers compete in retail price
as well as service investment. In model, they assumed then each retailer
has a long-term relationship with his supplier, which is assured by his
individual rationality constraint.

In model, the products of two suppliers are partially differentiated
and each supplier sells products to customers through his retailer. In this
model, retail price and service level are two important factors the market
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demand.

In basic network model, we consider the following notations (i=1,2):
a; — the stochastic market base for retailer 7, with mean a; >0, variance
2
1

substitutability coefficient of the two products, 0<d<I; p; — the retail

o; ; ¢; — the unit production cost of supplier i, d; >¢; >0; d — the
price of retailer i; s; — the service level of retailer i; R; — the reservation
utility of retailer i; R; >0; w; — the unit wholesale price of supplier i,
f — the demand sensitivity of one retailer to his rival’s service level; y
— the demand sensitivity of one retailer to the rival’s service level;
B>y >0; A — the constant absolute risk aversion of retailer i; which is
defined in Arrow-Platt sense, 4 >0; 7, — the service investment
efficiency coefficient of retailer i, 77; >0; the larger the coefficient 7, ,
the lower the service investment efficiency 1/7; of retailer i will be.
In model, assumed that the demand function of retailer i is:
G =a;—p;i+dp;+ps;—ys;, i,j=L2, i#].
The retailer with larger a; has a relative advantage of accessing

customers due to a better brand, position, reputation, quality.
The market demand of each retailer is an increasing function of his
rival’s retail price and his own service level, but a decreasing function

TS B .
of retailer i is —7 s; for service level s; .

In this model two retailers have different [,y because the effects of

the difference between the service sensitivity of customers in two
channels on the main result can be reflected by the difference between
the service investment efficiency coefficient n; and n,.

In model, the random profit of retailer i is

. - 1
7y =(p; —wi)G; — p; +dp; + Bs; _VSJ')_EUiSiZ’

i,j=1,2, j#i.

Considering the risk of the retailers, assumed that each retailer
assesses his utility via the following Mean-Variance value function if
his random profit:

u;(7;) = E(75;) — AVar(r;),
where the second term is the risk cost of retailer and A; reflect the
attitude of retailer towards uncertainty.
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In this model may be two stage of game: stage 1 — two suppliers
determine their wholesale prices simultaneously; stage 2 — two retailers
jointly determine their retail prices and service levels, respectively.
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OPTIMAL STRATEGY OF OBSERVATION IN GUARANTEED
EVALUATION PROBLEMS FOR POISSON EQUATIONS
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Let a function ¢(x) defined in a limited area D of space R" is a

generalized solution of Poisson's equation
Ap(x)=(Bf )(x)+g(x), xeD, ¢| =0,

where I' - piecewise smooth region border D, f(x) is a function of
space L, (D).

For some unknown function ¢(x) are given observations of form

y(x) =h(x)p(x)+n(x), xe€D,
where h(x) is a certain measure function, 77(x) is a random field with
average value null and correlation function
R(x,,x,) = En(x)n(x,).

And let unknown functions f(x), R(x,,x,) are in setsG,, G, of
spaces L, (D), L,(Dx D) in accordance.

Denote by o(h) the guaranteed Root-mean-square error of the best
linear estimation of linear continuous functional [(¢). So, on the set of
functions Ah(x) of form

H= {h(x):O <h(x) < 1,jh(x)dx = az}
D
we study the problems of choice for function };(x) on condition
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h(x) € Arg mino (/).

We investigate the cases when the sets G, and G, have the form

G, ={f:ij[27¢]2dxsﬁz},

k=1 p i

G, = {R [ ()R x)dx < yz}
or

G, ={R: J. (R(xl,)cz)—Ro(xl,xz))zdxld)c2 S52},
DxD

p,7,0 are given numbers, g(x) is given bounded function of measure,
R,(x,,x,) is given correlation function.

We demonstrate that the problem of optimal selection of observation
strategies can be reduced to the optimal control coefficient problems for
elliptic type equations.
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Let the vector-functions ¢ (x),k=1,2 from spaces R"™ inside the
intervals  (ag,qy),(a;,a,),a9 <ay <a, are the solutions of linear
differential equations

0@y (x)

= A (0@ () + fi (x,u,vi (X)), )]
ox

with boundary conditions

Bip(a)) + Bypo (a) = g (), Bypy(ag) + Bypy(ay) = g2 (), (2)
where A, (x), k=12, B, k= 1,_4 are the matrices of appropriate
dimension, f; (x,u,v), g;(u), k=1,2 are the vector-functions, u is a
vector from the space R*, v, (x) are the vector-functions from spaces

R™ k=1,2.

The questions of solution existence for equations (1) with conditions
(2) are studied and also we investigate the problems of selecting
parameters u# and controls v, (x) from the certain sets to satisfy the

.. 1
conditions ¢y (x;) = ,u( )

j B
y?), ,Ll;z) are preset vectors, x;, j=LN; and x;, j=N,N are

. T S TEEY
Jj=LNj, ¢2(xj):y§),J=Nl,N, where

preset points from the ranges (ay,a;) and (a;,a,) respectively.
Also we consider the problems about the existence of parameters

i,V (x) such that min (u,v),v,) =1(0,vy,V,), where
u,v,,v,

al aZ

I(u,v1,v2) = [ 106,01 (0),upy (D) + [ (6,05 (X),upy (X)dx, Dy
al’) al

and @, are the scalar functions.
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DISCUSSION OF THE CONCEPT OF ELECTRONIC SYSTEM
OF OPTIMUM PROCUREMENT TENDER PROCEDURE
Nanobashvili K., Kvlividze N.

Georgian Technical University
geti.nanobashvili@gmail.com, n.kvlividze @ gmail.com

As is known, one of the forms of tender is procurement of goods. By
means of tender potential suppliers are invited to submit their bids.
According to the set terms and conditions of tender, a winner is decided
among participants of tender and is awarded a contract. Tender is open
so that any interested person could submit a bid.

Tender form of procurement was recently introduced in Georgia and
we have no such experience. Today tenders are mandatory in Georgia
and are regulated by the law. Based on the law and other technical and
technological needs tender procedures have their specifications and their
consideration is related to certain problems. These problems can be
solved based on practical experience only, and therefore, tender
processes are less effective and are held with certain flaws. This is
evidenced by theoretical, practical, economic and financial analysis
related to tender processes. In addition, we have analysed existing local
regulations and regulatory documents of tendering process management;
relevant state orders and economic data, which have clearly identified
shortcomings of tender.

Based on the foregoing it is necessary to scientifically elaborate the
methods and criteria of tendering stages and selection of potential
supplier, which will help to get optimum result. By means of such
tendering system it will be possible to obtain aggregate information
(reporting) and further improve analysis and results of procurement.

In the paper we will discuss system approach of tender process;
methods of deduction and induction; modern technologies of building of
tender information base.

The system shall provide for bidders (from the purchasing as well as
tendering party):

e cost saving of active potential supplier and bidder;
e creation of new opportunities of product sales for supplier;
e automatic message of invitation to tender for relevant product;
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e facilitation of procurement procedures and maximum comfort of
system application;

e receiving of complete information for system application;

e enabling a purchaser to easily select optimum for him procurement
from different means of procurement without leaving his office,
etc.

The above listed problems (mainly tender offers and other important
system functions) will be solved by means of separate module within
the electronic system. The module will guarantee optimization of time
and finances. Interaction with system, i.e. online question-and-answer
mode of those wishing to take part in the announced tenders will also be
provided.

ELECTRONIC FORM OF CALCULATION AND ANALYSIS
OF FINANCIAL STABILITY OF A COMPANY
Nanobashvili K., Liluashvili G.

Georgian Technical University
geti.nanobashvili@gmail.com, liluashvilig @ ymail.com

Financial managers lose much time determining financial stability
ratios of a company. Mistakes are frequent and it slows down decision-
making process, hampers the development of business, makes the
enterprise to lose significant part of the market segment. Financial
stability of the company and possession of all the information about it is
the key pillar of effective operation, growth of income, profit and
further development of the company.

Software determining financial stability ratios of the company will
be of considerable support for financial managers of large, as well as
small and medium-size business. They will be able to quickly control
their financial standing during any operation.

It is evident that financial stability of the company is related to its
solvency, business activity, effectiveness of financial leverage,
accounting methods, etc. Thus, it is important to develop and put into
practice methodology of their analysis, which has not been scientifically
elaborated so far neither in Georgia nor abroad and we experience its
shortage. The main topic of the paper is to elaborate optimal and
efficient scientific method of calculation and analysis of financial
stability ratio, which will be implemented in interactive automated
mode, in electronic form. By applying this method it will be possible to
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calculate financial stability ratio of a company of any activity and scale
without any additional effort.

The system will provide calculation and analysis of financial ratios
required for taking managerial decisions which are necessary for
internal use of the company, for any period of time for objects of any
scale. The system can be used: for the analysis of financial results and
balance sheet structure of any company; for analysis of accounting
liquidity of the company using ratios; of assets, which are grouped
according to the degree of liquidity; of liabilities, which are grouped
according to the dates of settlement, etc.; for analysis of the company’s
solvency; for analysis of sources of formation of the company’s
provisions and costs; for analysis of operating efficiency (profitability)
and business activity of the company; for analysis of accounts
receivable and accounts payable; for analysis of the company profit; for
analysis of specific inventory and fixed assets, etc.

The paper will cover:

R Finding of existing approaches, methods of determination of the
company’s financial stability and detection and liquidation of
discrepancies;

<> Analysis of improvement of discovery of resources (human,
financial, intellectual, etc.), financial stability and solvency of the
company;

X Discussion of the monitoring of the company’ s financial
indicators in order to provide correspondence of results with its strategic
goal;

X Detection of main factors causing changes of the company’s
financial stability;
<> Forecast of the company’s financial stability trends and

determination of strategic indicators.

THE DECISION-MAKING METHODS OF PROFESSIONAL
EDUCATIONAL PROGRAM MANAGEMENT OPTIMIZATION
Natroshvili L.
Georgian Technical University
Lela.Natroshvili@energo-pro.ge

With the decision-making optimization on management, we mean to
find out the most rational methods and ways of specific problem-solving
in pedagogical process.
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The suggested decision-making methods of educational program
management optimization includes:

working on the goals and objectives, which define the educational
institutions’ development and main action concept;

proving the decision-making efficiency criteria and possible
outcomes;

selecting and formulating the optimum decision from the
pedagogical action alternatives, analyzing the decision.

Considering this item, the decision-making characteristics are
reviewed in the report due to the example of professional educational
program element optimization. The quantitative evaluation of decision-
making efficiency criteria is done with the systematic analysis method.
The number matrix of method efficiency is analyzed according to the
main criteria. With the use of maximum and minimum meanings of
method efficiency, we have defined the increase of efficiency:

A Omet. =3 met.max - 3 met.min

Significance, role and demands for professional education in the
process of social-economic development of Georgia has been increasing
on a daily basis and is deemed as one of the most prioritized direction in
the educational policy. Teaching methods and recommendations of
previous years concerning to training of professional cadres has been
forgotten that is completely justified. Contemporary technologies of
training of professional cadres should provide delivery of the specialists
being competitive on the labor market of the countries transmitted to the
market economics. Due to this process many educational organizations
face with very complicated challenges as currently there is no any
training base equipped with contemporary technologies and professional
teachers which will have contemporary computer and informational-
communicational means of training.

There is a number of problems preventing achievement of a success
in the field of professional education, which should be resolved. First of
all, we have to underline that neither systematic approach, nor a
complexed methodology for implementation of new informational
technologies exist in the field of professional education. Professional
institutes have no trained teachers able to teach using new information
technologies. In addition to it, intensive updating of technical means
designed for conducting of the existing informational resources isn’t
provided in professional institutes.

The all above-stated requires processing of an up-to date model of
professional education which will be organically merged with
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conceptual, academic, organizational-functional and instrumental-
programmatic elements of contemporary informational-communicative
technologies.

Informational-communicative technologies accelerate an educational
process, makes a training material more available, motivated and visual;
simplifies administration of training; increases a level of teaching.

Development and implementation of new informational-
communicative technologies in the field of professional education is
dictated, first of all, by objective requirements of informatization of the
system of education, and following this by non-existence of concrete
already completed projects of this direction in professional training.

A problem of the research is represented by determination of
combined necessary conditions of processing and application of new
informational-communicative technologies which will facilitate
efficiency and high quality of training.

Intention of the proposed informational system of implementation of
the educational program of professional training is obtaining,
processing, analyzing of the information useful for efficient
implementation of the professional education and formation of the data
base.

General tasks determined for fulfillment of this mission includes the
following:

Collection, processing of the statistical information necessary for the
programs and creation of an automatized system of integrated analysis;

Automatized analysis of the theoretic knowledge, practical
experience and statistic indexes of functionality accumulated in the field
of professional training and creation of the intelligent database by means
of the received results;

Formation of training programs of professional education, methods
and means of trainings, creation of the informational system to provide
their efficient implementation.

In our report we will discuss the following issues: integrated analysis
of the statistic information for professional training; a general analysis
of automatized systems of implementation of the programs of
professional training; theoretic basis for formation of the informational
base; research of the theory and practice of creation of the united
informational system of the professional education; a concept of
realization of the united informational base of the professional
education.
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MODELLING THE SPREAD OF TUBERCULOSIS AND
ANALYZING THE BASIC REPRODUCTION NUMBER
Nemyrovska M.O.

Taras Shevchenko National University of Kyiv, Ukraine
marina.n777 @gmail.com

Tuberculosis is considered as one of the most dangerous infectious
diseases worldwide. In Ukraine the epidemic of tuberculosis was
officially registered in 1995. Furthermore, tuberculosis lethal outcomes
are confirmed to be the most common among other infectious diseases.
Hence, the analysis of tuberculosis behaviour is an important, as well as
actual problem, and some well-known mathematical approaches appear
to be useful in solving this problem.

The modified mathematical model of epidemic dynamics is
constructed so as to analyse the spread of tuberculosis. Basing on SEIR—
model, which considers the flow of people between four mutually

exclusive sub-populations: susceptible (S ), exposed (E), infected (1)

and recovered (R) population, the constructed model reflects main
occurring flows. Regarding other diseases, such as HIV and Hepatitis C,
that influence a flow speed to the infectious class, this model was
adapted to the reality of an existing situation. Besides, the estimation of
unknown parameters of the proposed mathematical model is done, viz.

obtained B.e which may be interpreted as the transmission rate and the
reinfected parameter of recovered individuals accordingly.

The basic reproduction number Ry is a crucial characteristic in
epidemic dynamics which shows the expected number of secondary
cases produced by a single infection in a completely susceptible
population. In contrast to a classic definition, the modified basic

reproduction number ROM is proposed. ROM accounts for the expected

number of secondary cases produced by a single infection in the
population that comprises recovered and susceptible individuals. Both
values are calculated according to the proposed model.

After carrying out the analysis of the basic reproduction number with
the help of obtained estimates, relevant conclusions about the behaviour
of tuberculosis are made. Additionally, research contains applicable
predictions of tuberculosis dynamics for the next several years. To sum
up, these results can be useful for responsible state organizations in
order to avert the epidemics of tuberculosis.
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ON ESTABLISHING FUZZY CONSTRAINTS FOR THE
PROBLEM OF OPTIMIZING AMOUNT OF GROUPS FOR
SELECTIVE EDUCATIONAL COURSES
Oletsky O.

National University “Kyiv-Mohyla Academy” , Ukraine
oletsky @ukr.net

Automated enrollment of students on optional disciplines is regarded
as an inherent part of the educational process in many Universities. An
important issue of this process implies calculating a number of groups
being formed as a result of the enrollment.

This task is actually not well-formalized and therefore it may be
rather hard for automation. We may regard an amount of groups as a
goal function but this goal function should be either minimized or
maximized depending on actual circumstances. We may also introduce a
fuzzy rule “If amount is AVERAGE then result is GOOD”, and then we
are developing an approach of fitting the membership functions for the
concepts of this rule [1].

There are some specific constraints, e.g. maximum amount of
groups, maximum and minimum amount of students in groups etc. The
point is that these constraints may change dynamically and they are
quite flexible. So we are describing these constraints by means of fuzzy
rules corresponding measures of breaking these constraints to penalties
of doing this. We are developing the approach of fitting these rules with
respect to the desired results, some iteration process of fitting is
considered.

Another important point is the automated elaboration of
recommendations how to combine different courses in order to optimize
the amount of student groups. Semantic distances between disciplines
and frequencies of simultaneous choices of them obtained by the Apriori
algorithm [2] are taken into account.
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DECISION-MAKING IN FRANCHISING - POPULAR FORM
OF HOTEL MANAGEMENT IN THE WORLD
Orjonikidze N.

Gori State Teaching University, Georgia
orjonikidzen @ gmail.com

Franchising agreements and business organization with
franchising systems is widely used in enterprising activities and aims to
create the new economic complexes, to expand sales network of goods
and services. Franchising is vertically integrated system, which is based
on, relationship, when one side (franchisor) offers the other side -
operator, instead of the certain fee, the right or the privilege on the
usage of intellectual property and offers the own system of service
management. The managing form for 80% of the world hotels is
franchising. There are two models of franchising: Realization of
products and provision of services, auto business, informational
technologies, production of computers and so on and hotel business.
Development of franchising relationships are connected with the crisis
of real estate, with the deficit of the qualified staff and with the
expansion the spheres of influence of the large hotel corporations in the
world. The leaders of processing the franchising agreements for the 900
hotels acting in the world represent HFS-HOSPITALITY
FRANCHIZING SYSTEM, on the second place CHOICE HOTELS
GROUP, and on the third place HOLIDAY INN.

This is the list of those Hotels, which actively use franchising
relationships in Georgia: Hotel Radisson Blu Iveria, Hotel Sheraton
Metechi Palace, Hotel Hualing Thbilisi, Hotel Holiday Inn, Hotel
Preference Hualing, Hotel Marriott, Hotel Courtyard Marriott, Hotel
Rixos Borjomi.

On December 18, 2015, in Zurich between the Phil Andreopulo,
vice-president of franchise directionof Europe Region of Marriott
International and their Georgian partner LTD , Alliance"signed a
franchise agreement about construction of Courtyard Marriott in Batumi
which will be a multi-functional complex.150-rooms Courtyard Marriott
will be placed on 6 floor of 41-storey multifunctional complex of
ALLIANCE PALACE.The hotel will be completed according to the
design of Courtyard and will be consistent with the highest standards of
hotel industry, Marriott International successfully meets the highest
standards for many years. This will be an exclusive architecture, which
is created by Georgian the designers. The mentioned project represents
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anunique and exclusive combination of Georgian architecture and
international brand design elements.

Borjomi, a resort town, which was the summer residence of
royal dynasty in the past, is regaining the crown.One of the world
largest hotel company, InterContinental Hotels Group-(IHG), In
Borjomientered withits famous elite brands - Crowne Plaza .The hotel
functions on the basis offranchise contract with Ltd. Park Hotel. Crowne
Plaza Borjomiis the first hotel in Georgiaunder the umbrellaof Crowne
Plaza brands and the second from IHG portfolio brands.IHG entered on
hotels markets of Georgia with Holiday Inn Tbilisi. Soon Inter-
Continental Tbilisi and Crowne Plaza Batumi will be added to their
number. Crowne Plaza Hotels & Resorts-'s dynamic, high-class brand is
component of IHG global portfolio. It is presented in 65 countries of
the world , in urban centers, distance towns and spa resorts. Crowne
Plaza is the fourth largest and fastest growing brand in the world among
High-class, full-service hotel brands, accordingly, it is a good basis for
future growth.600 hotels of IHG portfolio brands are represented in
Europe, including InterContinental Hotels & Resorts, Holiday Inn and
Holiday Inn Express.

International hotel management group "Rixos", established in
2000 and is one of the fastest-growing luxury hotel chains in the world.
In Thilisi the construction of 5-star modern architecture, 60 apartments
of hotel Rixos is underway. Rixos deluxe, so-called "5+" star hotel on
the basis of franchise contract already functions in Borjomi.

In the hotel management process, the problem of decision-
making is often stated in some issues, in particular, around the hotel
building process. For that time, it is necessary to make a decision that
will be the guarantee of successful business in the future.

In the first stage of decision-making, the situation in compliance
with the market demands needs to be analyzed by considering the
maximum efficiency, the type of hotel and building location should be
carefully selected. It is obvious the marketing research is necessary,
which means to search for the information about market and
competition and its analysis, and to define the current tendencies in the
mentioned field.

In the report, the mathematical model is reviewed that
contributes to the optimum decision-making on selecting hotel building
location.
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REGULATION OF PIPELINE TRANSPORT OF
HETEROGENEOUS SYSTEMS IN CONDITIONS OF
UNCERTAINTY OF INITIAL PARAMETERS
Panahov G. M., Abbasov E. M., Guseynov V.G., Museyibli P.T.
Institute of Mathematics and Mechanics of Azerbaijan NAS
pan_vniineft @ rambler.ru

Efficiency of offshore oil and gas pipeline and transportation is
determined by the conditions of pre-selection of a hydrodynamic and
structural design of pipelines, taking into account uncertainty of the
initial data [1]. The main stages of pipeline network constructioninclude
considerations of key criteria for the technological parameters selection
for subsea pipelines: hydraulic, economic and reliability criteria. The
random factors were essential in controlof the hydrocarbon
transportation. There is a significant disturbing effect of external factors
such as the oil and gas field development and production conditions,
hydrocarbon reserves and environmental conditions of subsea pipelines
as well as internal factors, for example, rheological characteristics of the
product being pumped [2].

In recent years, the offshore pipeline network was intensively
developed in the framework of the Eurasian energy projects, linking the
oil-producing regions of the Caspian and the Black sea basin with the
main hydrocarbons consumers in the EU countries [3].
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The paper presents the research results that are the basis for the
design of offshore pipelines, namely in pre-selecting the pipelines
configuration, optimization of pipeline routing, profiles and diameters.
The necessity of accounting for the uncertainty and associated risk in
the rational use of offshore pipelines capacity. Describes the methods of
pipeline designunder uncertainty of the production volumes exploration
conditions.
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ASYMPTOTIC PROPERTIES OF ERLANG NETWORK’S
MODEL
Pereiaslov M.
Taras Shevchenko National University of Kyiv, Ukraine
mrpereyaslov@gmail.com

This paper deals with Erlang network’s model with parallel threads
service, which has leader positions among the most popular directions
of queuing theory development nowadays. We found stationary
distribution, with help of which we have opportunity to find blocking
probability that is used as a main work index of such systems.

P[X, =iX,=j]=
min(i, j) zk*a k*a m, min(i, ) k*a k*a
2 3 * 2 3 -1
=Y G <§ZO< > w o)
* *
wherealzi,az LA ,a, = b

mH(m )7 ()

Sphere of such mass service systems usage is very wide, for
example, during the modelling of modern information and computing
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systems we should pay attention to batch type of traffic, and keep in
mind that parallel processing of information is one of the main
principles in modeling of modern information and computer systems [1,
2]. This raises the need to study Erlang network’s model exactly with a
parallel service.

Works [3, 4, 5] of Ukrainian and foreign scientists-experts in sphere
of queuing theory such as V.V.Anisimov, E.O.Lebedev, O.K.Zakusylo,
G.R.Andrews are used as methodological base of this paper.
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ON RETRIAL QUEUES WITH MIXED STRUCTURE OF
RETRIAL FLOW
Ponomarov V.
Taras Shevchenko National University of Kyiv, Ukraine
vponomarov @gmail.com

The paper deals with a research of bivariate Markov process {X(1),
120} whose state space is a lattice semistrip S(X)={0,1,...,¢}xZ,. The
process {X(t), 120} describes the service policy of a multi-server retrial
queue in which the rate of repeated flow depends on the number of
sources of repeated calls in current moment of time. If there are less
than H sources of repeated calls in the system, then the retrial rate is
equal to ju/”. If the number of sources of repeated calls exceeds a
threshold H, then a retrial flow rate becomes constant and equal to ,u( D
For the process with a described structure a vector-matrix representation
of steady state distribution was obtained by authors. Such representation
allows to write down the stationary probabilities through the model
parameters in closed form and to find explicit formulas for the
performance measures of the system. These results give instruments to
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state and solve optimization problems. The investigative techniques use
an approximation of the initial model by means of the truncated one and
the direct passage to the limit.

Due to a special structure of retrial flow, a model under
investigation fits into the well studied class of QBD processes, analyzed
by many authors (see [1], for example). Now such models are typically
solved by using numerical schemes for solving a system of non-linear
matrix equations, leading to the so-called rate matrix R. These schemes
would apply to the M/M/c/c retrial queue with constant retrial rate, but
will produce a computational algorithm rather than an explicit analytical
solution presented in this paper.
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ON OPTIMIZATION OF THE M/M/2/c RETRIAL QUEUES
WITH LIMITED NUMBER OF RETRIALS
Pryshchepa O.V.
National University of Water and Environmental Engineering, Ukraine
o.v.pryshchepa@nuwm.edu.ua

The main characteristic of retrial queues is that a primary customer
who finds busy the service facility upon arrival moment immediately
leaves the servers area, but some time later he repeats his demand (see,
for example, [1],[2]). Between retrials he is said to be in “orbit'. Such
queueing systems with repeated attempts are used in designing local
area networks, communication networks.

In this work we consider retrial queue of the M /M /2 / o - type in
which the number of retrials of each customer is limited by a single
attempt. That is, if a customer fails to enter the server facility at the
retrial attempt, then the customer leaves the system without service.

A retrial queue with two servers is given by three parameters: 4 ;,

j=0]1,... is the rate of input flow depends on the number of sources for
repeated attempt, x is the service rate and v is the rate of repeated
attempt.
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The system state at time ¢ can be described by means of a
process Q(t)=(Qy(t),0,(t)), where Q,(t) is the number of busy
servers at time ¢, Q,(t) is the number of sources for repeated attempt at
time ¢. The process Q(t) is a continuous time Markov chain with the
state set S={012}x~Z, .

We use the continued fractions for calculation of the stationary
probabilities such system.

Theorem 1. If the condition lim n~'A, <v holds then stationary

probabilities 7;, (i, j)e S of the process Q(t) can be represented in the

following form:

J-1
ﬂ-Oj = [ka Jﬂ-OO > j =12,...,

k=0
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For this system we consider situation when a rate of input flow is
controlled by the threshold policy. That is, if in some moment of time
the total number of customers in the orbit of the system does not exceed
the value H then the system operates in the first mode with a rate of
input flow A, . If it is more than H then the system switches the second

mode with a rate of input flow £, .
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We consider optimization problem for finding optimal strategy of
control:
S(H)—>max, S;(H)—>min, i=23, He{0],...},

where S.(H )=limt™'S.(t,H),i=13,  S,(1,H)— the number of
t—0

customers that were served before time t ; S,(7,H)— the number of
customers that become sources of repeated attempt; S,(¢,H )— the
number of switching rate of the input flow.

Functions S, (H ), i =13 can be submitted via the stationary

probabilities, which was represented in the theorem 1. They give the
algorithm for finding of Pareto optimal solutions of this optimization
problem.
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GENDER STATISTICS IN GEORGIA AND THEIR ANALYSIS
ON THE BASIS OF SPECIAL COMPUTER PROGRAM
Robitashvili N.
Batumi Shota Rustaveli State University, Georgia

Gender statistics — is the statistics of the condition of woman and
man in all the spheres of social and economic activities. It is one of the
significant instruments, which gives possibility to consider peculiarities
of woman and man as of specific social and demographic group in order
to work out optimal policy with equal rights and opportunities. Gender
equality means that women and men have equal conditions and living
chances to thoroughly realize their potential. They equally participate in
political economic, social, cultural development processes and equally
use social benefits, opportunities and resources. Gender equality does
not mean the identity of women and men, on the contrary, in democratic
and pluralist society it is recognized that people have different values
and goals, different needs and the way of living. Despite this, their
interests should be considered equally on all levels, they should have
equal rights and opportunities and same responsibilities and duties.
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The concept of gender equality (asserted by the parliament of
Georgia in 2006) and gender equality law (asserted by the parliament of
Georgia in 2010), emphasizes equal rights for men and women and the
necessity of improving women participation in political, economic, and
social processes. The number of population of Georgia by January 1
2016 was 3720,4. 47.8% men and 52.2% women. Life span is different
among men and women. On the basis of 2015 year data, expected life
span of men is 68.6 years old, and expected life span of women is 77.2
years old.

In the “Happy Planet Index” Georgia is on the 40™ position with
31.1 points among 140 countries of the world. The index of the Fund
New Economic Foundation consists of four main parameters — welfare,
life span, ecological welfare and inequality. According to the index, life
span in Georgia is 74,6 years old.

In the index of 2012 Georgia was on the 55" position. It is also worth
to note that according to the “2013-2016 strategy of Georgia” asserted
by the European Bank of Reconstruction and Development, the
inequality index in Georgia is 0.418, which points to the high level of
gender inequality in the country. For this paper it is created specially
computer program, which analyzes the whole process, has been
developed for the research. He research represents the results of each
analysis.

STUDENT EMPLOYMENT PROBLEMS IN GEORGIA AND
THEIR ANALYSIS ON THE BASIS OF SPECIAL COMPUTER
PROGRAM
Robitashvili N., Sharashidze 1., Chkonia M.
Batumi Shota Rustaveli State University, Georgia

Unemployment is a widely discussed topic in Georgia on the
background of socio-economic and political developments.
Unfortunately population faces the very problem every single day.
Labor and adequate economic markets are still in the phase of
formation. There are still a lot of problems and challenges in this field.
There is a vivid misbalance between a workforce demand and support.
Unfortunately we have a high rate of unemployment and on the other
hand low-cost labor force.

The unemployment problem is especially acute in younger
generation. Most important for young people aged 18-24, who are
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trained for the first time in the labor market. When the students start to
think about the issue and to work to fight the employment of a number
of issues arise, such as : full load elementary compensation expense, the
studies are inconsistent with the schedule, the job shortage and the main
work , where young people are asking fot two or more years of
experience. Exacerbated the problems of the education system. Young
people are not getting a good service to their own qualification, which in
turn contributes to a decrease in the integrity and professionalism of
young people.

One can see the real picture of data development with the help of
statistics based on their analysis, that is based on a specially computer
program, the results of which are represented in this paper.

CONSTRAINED DISTURBANCE SUPPRESSION IN IMPLULSE
PROCESSES OF COMPLEX SYSTEMS’ COGNITIVE MAPS
UNDER UNCERTAINTY
V. Romanenko, Y. Milyavsky
Educational-Scientific Complex “Institute for Applied System Analysis”
National Technical University of Ukraine “Igor Sikorsky Kyiv
Polytechnic Institute”, Ukraine
ipsa@Xkpi.ua, yuriy.milyavsky @gmail.com

Invariant ellipsoids method is applied to constrained disturbance
suppression under incomplete control of dynamic processes in complex
systems described by mathematical models of cognitive maps (CM)
impulse processes [1]. Linear matrix inequalities are used as a main tool
for constrained disturbance suppression algorithm development. CM
impulse process model is split into two interrelated difference equations:

AX (k +1) = AAX (k) + DAY (k) + BAii (k) , (1
AY (k+1) = CAY (k) + PAX (k) (2)
where AX (k)= X(k)—X(k—1); AX(k)=X(k)-X(k-1).

For CM impulse processes control automation we need to measure
CM vertices coordinates precisely. The first part of CM impulse process
model (1) is formed for measurable coordinates X while unmeasurable
coordinates Y are disturbances with unknown probabilistic
characteristics. Incident matrices A, D, C, ¥ are found expertly

104


mailto:ipsa@kpi.ua

based on cause-effect relations. To suppress L, —constrained

disturbances
_ _ _ 2
|av @), = sup[AYT(k)AY(k)} <1 3)
k>0
in (1) control vector is introduces which is generated by state controller:
Au(k)=-K,AX (k). 4

Matrix K, is designed based on the criterion

trP(a) >min, o <a<l, 5)
ensuring minimal invariant ellipsoid [2]
exg = {AX (k) eR" :AXT PTIAX <1}, P>0 (6)
for discrete time moments k£ =1,2,3,....
If for discrete controlled model (1) disturbances are L, -constrained
(3) and pair (A, B) is controllable then state controller (4) is optimal
according to (5), (6) when

1 T T T pT T DDT
—(APAl —BLA] —AL B +BRB )-P+ <0; (7
o -

R L

T p >0; P>F, (8)

where L=K,P, P=P", R=R" [2].
‘We minimize criterion (5) with constrains (7), (8) w.r.t. «, P, L and

R by means of semidefinite programming using MATLAB based
SeDuMi Toolbox.

The algorithm was verified via simulation of impulse process of IT-
company’s CM [3]. This CM includes the following measurable
vertices: project duration, expenses for innovations, salary, project’s
budget, profit, expenses for managers group, marketing costs, sales, re-
attestation expenses, staff training expenses. Unmeasurable vertices
(constrained disturbances) are technical inspection, intellectual assets,
project quality, competitiveness, job satisfaction, sharing experience.
The goal was to stabilize the system when either intellectual assets or
competitiveness is (negatively) disturbed. Simulation demonstrates that
the closed-loop system with 7-dimensional control (4) is quickly and
effectively stabilized without knowing any probabilistic characteristics
of the disturbances.
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FLUCTUATIONS DIFFUSION PROCESS IN SEMI-MARKOV
ENVIRONMENT
"RosaW., "*Khimka U.T.,"*ChabanyukYa.M.
'"Lublin Technology university, Poland
*Lviv Polytechnic National University, Lviv, Ukraine
3Lviv 1. Franko National University, Lviv, Ukraine
w.rosa@pollub.pl, y.chabanyuk@pollub.pl

Considerthe diffusion process in semi-Markov
environmentdefinedbystochastic differentialequation[1,2]
du® (1) = C(u® (1);x(1 1 €%)) + o (u® (1); x(t | £%))dw(2) (1)

where u®(f) - random evolution in the form of a diffusion process [2],
x(t),t 20, 1s a semi-Markov process in the standart phase space of states
(X, X)withe stationary distribution 7(B),Be X, ¢ -small
parameter[2].
The average equation has form  diu(t)=C(u(t))dt, where
Cu) = j C(u; x)7r(dx).

X
Theorem.Let functions C(u;x), o(u;x) satisfy the following
conditions: Cl: C(u;-)e CZ(R), C2: o(u;) e CZ(R) , C3: the
distribution function G, (¢) [2] satisfy the Cramer condition uniformly in
xe X [2].
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Then the fluctuations v (¢) = g_l[ug(t) —u(t)] converges weakly to the
Ornstein-Uhlenbeckprocess ¢(#),t = 0, with generator

W .,

L(v) =—bvg'(v) + T¢(V) )
where dispersion has by form
o’ ()= j o’ (u;x)7(dx) .
X
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GOODNESS OF FIT TEST FOR THE IMPULSE RESPONSE
FUNCTION
Rozora 1.V, Lukovych O.V.
Taras Shevchenko National University of Kyiv, Ukraine
irozora@bigmir.net, lukolga@ukr.net

A time-invariant casual continuous linear system with impulse
response function H(r), 7 € R, is considered. It means that the response

of the system to an input X(t), f € R is

Y() = j H()X(t-7)d7. (1)
0
One of the problems arising in the theory of such systems is to
estimate or identify the function H by observations of the responses of
the system. Here we use a method of cross-correlograms for the
estimation of the response function H.

Assume that Xy ;(0),7€R,i =1,_n, is a family of measurable real-

valued stationary zero-mean Gaussian processes that have such
representation

N
XN,i (w) = ij,igj(t—u), for t,ueR,
j=1
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where ¢;; are supposed to be jointly independent random variables

with E¢;; =0, E§ii =1 and g;(2),j=1 is an orthonormal basis in

Ly(R).
Definition. As an estimator for H we will use the function

. 1&
Hy,(7)= ;ZYM (D)X, (t-7), 7>0.
i=1
Applying the theory of Square-Gaussian Processes the estimation of

large deviation probability P sup |H nNa(D)—H(@)I>e: can be
7€[0,A]

founded that allows to construct the criterion on the shape of the
impulse response function.
Let the null hypothesis H|, state that an impulse response function is

H(7), r €[0,A], and the alternative H, implies the opposite.
Denote

8n.n (&) =c;(N,n)(& —c,(N,n)), f(e —c3(N,n)) x
exp{—c4(N, n)-&+ CS(N,H)},
where c;(N,n),i= 1,_5, are known functions that depend on N,n.
Let &5 be a solution of the equation gy ,(e5)=35, 0<5<1.
To test the hypothesis H|,, we can use the following criterion.
Criterion. For a given level of confidence 1—-0, 6 €(0,1), the
hypothesis H|, is rejected if
sup | Hy ,(0)-H(@)> 5
7e0,A]
otherwise the hypothesis H, is accepted.
Remark. The equation gy ,(&5) =0 has a solution for any & >0 since
the function g , (&) decreases with respect to & . We can find solution

of the equation using numerical methods.
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CONTINUOUS HIDDEN MARKOV MODEL GENERATOR
PROPERTIES
Semenyuk S.A.!, Chabanyuk Ya. M.2, Budz L. S.}
'Institute of information technologies “Intellias” , Ukraine
*Lublin University of Technology, Poland
*Lviv Polytechnic National University, Ukraine
semenyuk @gmail.com

Hidden Markov Model (HMM) is one of the most popular methods
in machine learning and statistics to model sequences (i.e. proteins or
language sequences). One of the obvious extension to the regular HMM
is to have continuous observation space instead of a finite number of
discrete symbols.

Let's consider such HMM as a two-component process
z(t)=(x(1),y(#)) . Where the HMM state process x(¢),t=>0is an

uniformly ergodic Markov process in the standard phase space [1]. Let
also process x(¢) have stationary distribution 7 (B),BeN.

And the HMM observation process y(t)is defined by the conditional
distributions:

b(x,y)=p(y@)=ylx(t)=x),yeY .

The conditional distributions b(x,y) can in principle be arbitrary but
usually they are restricted to be finite mixtures of simple parametric
distributions, like Gaussian [2].

Under these conditions we can build process z(#) generator [3].

It can be also shown that such generator owns the reducible
invertibility property. This allows to construct the potential operator and
thus solve the singular perturbation problem for the HMM generator.
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NEW IDEAS OF INDEXING PARTITIONS OF A FINITE SET
Sharapov M., Lamzin O.
Taras Shevchenko National University of Kyiv, Ukraine
boxus @ukr.net

In this notewe’ll introduce new ideas of set partitionsnumbering
and obtaining the index of specific set partition or finding a set partition
by its index. One of the methods is shown to have a search tree that is
not an equilibrium one though it has rather good speed of descent due to
the appropriate algorithm. These approaches make it possible to build
next set partition for the current set partition if the current set partition is
not the last one. This feature is rather useful if one needs just to generate
all possible partitions for a given finite set. Similarly, one can easily
obtain the previous set partition for the current set partition if the current
set partition is not the first one. All mentioned methods will be
introduced with appropriate detailed algorithms and links to the code
placed in the Internet.

Introductory theory can be found in [1]-[S] while the
implementation of the mentioned new methods is presented at [6]-[10].
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COUNTERPART OF THE CHAIN RULE FOR STOCHASTIC
PROCESSES WITH ACTIVITY TIME AND CONTINUOUS
PATHS
Shchestyuk N.

National University “Kyiv-Mohila Academy”, Ukraine
Natalyshch@gmail.com

In this paper we derive the stochastic calculus counterpart of the
chain rule in the differential form for activity time processes

dX, =a(t,X,)dt +b(t,X,)dT, +c(t, Xt)th ,
where {Tt , 12 O} is positive process, nondecreasing with stationary but
not independent increments 7, =7, =7, .
Note, that Time-changed Ito Formula for f = f(X,), where X, is

semimartingale was derived in integral form in paper Kobayashi [1].
But it was impossible to use this result for setting up riskless portfolio.
So we need to derive Time-changed Ito Formula in differential form in
another way and as a direct consequence to give what mean terms

beforeds, dT,, dW, . Moreover in our proposition f = f(z,X,)

depends not only on X, .
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STABILITY OF SOLUTIONS OF MATHEMATICAL MODELS
OF INFORMATION SPREADING PROCESS WITH EXTERNAL
CONTROL
Shevchuk 1. M.

Taras Shevchenko National University of Kyiv, Ukraine
nysya@hotmail.com

In this work stationary model of information confrontation is offered.
Mathematical model represented as a system non-linear differential
equations.

Let us denote by x; (t) k=1,N the solution of equations

dx; (1)
— b X; +u
dt k ( Z J k
with u, (t) — control components.

The detailed analysis of this model is leading us to the conditions of
existence of range of first-approximation stability for general stationary
model and the special cases of this model. The results of work allow
simulating the dynamics of information spreading process in
neighbourhood of the equilibrium point.
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ABOUT ON-LINE ALGORITHM FOR LEAST SQUARES
PARAMETER ESTIMATE WITH LEAST DEVIATIONS FROM
‘ATTRACTION’ POINTS FOR LINEAR SYSTEMS UNDER
UNCERTAINTIES
Slabospitsky A.S.

Taras Shevchenko National University of Kyiv, Ukraine
sl@univ.kiev.ua

The estimation problem of slowly time-varying parameter matrix A
is considered for linear discrete dynamic object
x(k+1)=Ax(k)+ k), kel

in situation when for A its ‘attraction’ point A.(k) is known at any
moment. The recurrent procedure is obtained for least squares estimate
A(N ) with variable forgetting factor A(k) and least deviation from
‘attraction’ point A«(k) at any moment k in non-classical case when

this estimate may be not unique, viz.:

A(N +1) = A(N) +[x(N +2) — A(N)x(N +D]x" (N + DR(N +1) +
+[ AN +1) = A(N)] P(N +1),

if O(N +1)>0, then

1
O(N +1)

X

R(N +1) =ﬁ{R(N)—

x [R(N)x(N +DxT (N +DP(N)+ P(N)x(N + DxT (N + 1)R(N)] +

4 y(N+1)

prp— P(N)x(N +1)x" (N + 1)P(N)},

P(N+1)=P(N)- P(N)x(N +D)x" (N +1)P(N),

O(N +1)

otherwise

R(N +1)= ﬁ{R(N) -

P(N +1) = P(N),

T
SN+ D) R(N)x(N +1)x (N+1)R(N)},
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with initial conditions A(O) =A.0), R0)=0,, P@O)=E,, where
Y(N+1) = AN)+x (N +DR(N)x(N +1),6(N +1) =x* (N + )P(N)x(N +1).

NUMERICAL SIMULATION OF INTERNAL BALLISTICS
Stelia O., Potapenko L., Sirenko 1.
Taras Shevchenko National University of Kyiv, Ukraine
oleg.stelya@gmail.com, lpotapenko @ukr.net

To create a new artillery barrels, shells and charges is necessary to
use modern mathematical methods and appropriate software. This
applies to problems of both external and internal ballistics. The aim of
this work is to develop a numerical algorithm for solving the basic
problems of internal ballistics and to simulate pirodynamics processes
under different charging conditions.

Projectile movement in the gun barrel accompanied by a variety of
processes: mechanical, physical, chemical, thermal and gas-dynamic.
The main processes in internal ballistics are: powder combustion,
formation of powder gases, expansion of powder gases, the forward
movement of the projectile, leaking powder gases from the bore and
others. The mathematical model is written as:

w=xz(+12), (1)
p=finly —Opqv> [ 2fw) / s/ (L, +1) )
4" =5p. 3)

%:v, 4)

e )
lwzlo[l—%—(a—%)my] (6)

Equation (1) - (6) connecting to one another, a path that projectile
moves [, velocity v, pressure of propellant gases p, the relative

thickness of the propellant gases z and the relative weight of burned
gunpowder i . Solving of the system begins with the beginning of the

projectile movement (#=0). At this moment the forcing pressure p, is
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set and values y, and z, defined from the first and second equations.
The initial conditions for differential equations (3) - (5) is:
v=0,1=0, z=z,.

The system of differential equations solved by Kutt-Merson method.

8.0x10° To  analyse  the
'g_ calculations and their
g 1 /4 comparison with the
6.0x10° — calculations with

internal ballistics tables
we conclude that the
design ballistic artillery

4.0x10° — 2
systems must use a
W5 mathematical model and
) appropriate software
2.0x10° .
rather than internal
. ballistics tables.
Computational
0.0x10° T T T I T ]

experiments for strip

Lm  pirokselin powder with
different tape thickness. The figure shows graphs of powder gases
pressure versus position of the projectile in the barrel during firing to
different thicknesses powder tapes (1 - strip thickness of 1.5 mm, 2 - 2
mm 3 - 2.5 mm).

ON OPTIMIZATION OF A CAPITAL GROWTH RATE FOR
INSURANCE COMPANY
Terletska A., Lebedev E.
Taras Shevchenko National University of Kyiv, Ukraine
anastasiya.prashchur @ gmail.com

The problem of maximization of the average growth rate of capital of
insurance company with restrictions on the ruin probability is
considered. It is assumed that the insurance company buys a surplus
reinsurance contract to avoid ruin.

Let the insurance company undertakes n types of insurance
contracts and the number of claims of type i in the time interval (0;)

follows a Poisson distribution with the parameter /1,1, i=1Ln.In[1]it
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is assumed that the payments for claims of type i follows the
exponential distribution function. The optimization problem in such
hypothesis is investigated.

We consider a situation when the payments for claims of type i
follows a distribution function of the phase type (see, for example, [2],
Section 2.8).

An objective function of the optimization problem is found in
explicit form via model parameters. The unruin condition connected
with a finite time interval selects a range of values for variables. For
solving of this problem it is presupposed to use the methods of
stochastic programming. A testing of the extremum search was realized
in a case when the payments for claims of the i-th type follows the
Erlang distribution function.
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HYBRID METHODS FOR RICHARD’S EQUATION
Tymoshenko A.A., Klyushin D.A.
Taras Shevchenko National University of Kyiv, Ukraine
inna-andry @ukr.net

Let us consider a flow of water in soil, including the region near
thesurface where the pores are filled with water and air (unsaturated
zone). By considering that the pressure of airremains constant, i.e. zero,
water flow through saturated/unsaturated porous media is
mathematically describedby Richards’ equation

0,0(y) =V - (K(OW)V(y +2))=0.

For solving this equation three methods were tested — the Newton
method and the Picard method required more time, but showed better
accuracy than L-sheme. But during the second simulation with different
pressure head, these methods failed to converge, while L-scheme
converged successfully with the same iteration limit for all three
methods.

As a result, the hybrid method was proposed— its main idea was to
use the convergence of L-scheme before applying the Newton method to
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save time and increase accuracy — my research in 2016 confirmed this
fact, which was explored by Florian List and Florin A. Radu. The L-
scheme was faster, but the hybrid method was more accurate for solving
the task, which proved its effectiveness.
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THE METHOD OF THE DYNAMIC ADAPTATION OF
COMPUTATION GRIDS FOR THE NUMERICAL SOLUTION
OF EQUATION OF MASS TRANSFER
Vergunova 1.

Taras Shevchenko National University of Kyiv, Ukraine
vergunova@bigmir.net

The accuracy and quality of the solution of the equation describing
the problem depends on the consistency of the distribution of the grid
nodes and characteristics of the desired solution. With the aim of
constructing such a grid, a method is proposed in which a transition to
some non-stationary coordinate system is carried out. Coordinates of the
grid nodes are not known in advance in the new coordinate system

Represented the construction of the difference analog by the method
of dynamic adaptation for differential task [1-2]

ou O ou ou
A _ 9 pey )+ v ™ = up(x)5(t—0) |
ot ax( (x) axj o (o =0)

[—D(x)a—u + Vuj =kcoqo(x), te[0,T],
ox

x=0

=0, re[0,T].
x=L
u(x,0)=0, xeQ,

2
[—Z D(x)j—u + VuJ
i=1 Xi
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in the area Q=Qx(0<r<T), Q=[0,L].
By replacing variables x= f(r,r), t=7 [3] with the opposite
nondegenerate conversion r=v(x,7), 7=t received the task in the

form:
ou + Qou_19 D(r)la—u +Vla—u =—Augd(r)o(r —-0),
o0t wor yor W Or v Or
(—D(r)lﬁ—u + Vuj =kcoqo(r), 7€[0,T],
4 or r=0
(—D(r)l@ + Vu] =0, 7¢<[0,T],
14 or r=L
u(r,0)=0, reQ, 8_1//:_8_Q’
or or
0 1 1%/
0= D(r)— |-V = Augpd(r)S(r —0) 1 () .
or % or

Was put grid region sz{(ri,rk): h=r -1, Ar=7"" -7k

i=0,N,k=0,K } and constructed difference analogue for differential
expressions of internal nodes in the grid area. Discretization of

differential task for internal nodes grid area Qf

() = )k + %{ (1-0)ZF +oZ*y = dugy,9,5(cF - 0)AT,

k kok Kk
Dy (uyy —2u; +u; ) N (Dyyy — D) (Ui —u; ) N

wih yih

k ko k ok
2" =0 (ujyy —u; )+

D.(w. .« —w ) uk, —uk
+ i (Wi — Wiy Ml)_V(ul[c+1_ul(<)’

2
wih
k k k+1 k+1
l//[]f:il — !//lk+1 _[(1 _O_) Ql+1 Ql - Ql+l Ql ]AT ,
h h
Xivl X  k=0K.

V= h
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k k
D .—-D DG . ,—w u —u
Qk _ i+l LA l(l//l+l l//l) -V = Au l//¢5(2’k _0)/( i+l i )
i w.h l//2h 0¥i%i h
! i

has the order of approximation 0(r+h2) for 0=0, o=1 and

0(2’2 +h2) for 0=0,5. The obtained optimal conversion function Q

conducts to consideration of difference scheme for stationary equation,
makes it possible to improve the numerical solution.
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APPROARCH’S TO INFORMATIONAL-ANALYTICAL
SYSTEMS DESIGN OF VET
Volkova T.
National Pedagogical University of Berdyansk, Ukraine
volkova-t@meta.ua

In this paper, we presented approach’s to information-analytical
systems design of volation .

I. Sergienko and L. Hulianytskyi [1] described problems of
development of functioning, information technologies, mathematical
support and components architecture of decision support system,
designed as a part of integrated information-analytical system ‘“e-
Parlament”.

Systems of decision-making (SDM) should be designed, proceeding
from such conditions [2]:

3. SDM are focused on processing of great volumes of the
polytypic information.
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4. Information technologies which are put in a basis of their
functioning should be provide an opportunity of simultaneous job of the
big number of workers.

5. They should have the modern interface which can be adjusted,
for various groups of users.

6. They should use modern web-focused information technologies.

7. They should be flexible and scaled.

Information-analytical system of VET as the system of decision-
making can consist of such subsystems: subsystem of monitoring of
processes in VET system, subsystem of forecasting, subsystem of
decision-making on the basis of group expert estimations, Subsystem of
formation of information-analytical reports.
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CONSTRUCTING A UNIFIED ALGORITHMIC
PLATFORMBASED ON VORONOI DIAGRAM
Vrublevskyi V.N., Tereshchenko V. M.

Taras Shevchenko National University of Kyiv, Ukraine
vitaliyvrublevskiy @ gmail.com, vtereshch@gmail.com

Paper is dedicated to the development of a unified algorithmic
platform to create  visualization and computer modeling systems
(VCMS).We took as a basis model of a unified algorithmic environment
(MUAE), the core of which is the VoronoiDiagram and parallel-
recursive implementation.MUAE, unlike existing methods, [1] uses a
unified data structure and a common set of algorithmic tools for creating
VCMS. Implementation of these instruments will be carried by CUDA
with using GPUs and embedded tools of automatic visualization.

Modern graphical processing units (GPUs) are powerful parallel
processors mostly dedicated for images synthesis. Nowadays, graphics
card generation offers highly parallel architectures and high memory
bandwidth.

We present an approach of rendering Voronoi diagram using nearest
neighbors search with KD-Tree as a main data structure. Building of
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KD-Tree can be done using CUDA [2] (general purpose scalable
parallel programming model for writing highly parallel applications).
Diagram rendering is done using GLSL (OpenGL Shading Language).
KD-Tree can be saved to a 2D-texture, where 1 pixel represent 1 node.
We can simply pass this texture to fragment shader and traverse the tree
in order to find nearest neighbor for current pixel.

Using our approach we can quickly compute for each pixel nearest
neighbor and based on this information build Voronoi diagram. If we’re
interested only in rendering a Voronoi diagram as a bitmap, this
approach is a good solution because all nearest neighbor calculation is
done at GPU side, we only need to build KD-Tree and pass it to shader.
Using parallelization of GPUs we can significantly accelerate building
and rendering of diagram.We constructed based on Voronoi Diagram
the unified algorithmic platform, which provides common tools for
solving various problems of visualization and computer modeling.
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A VARIATIONAL METHOD FOR SOLVING THE INVERSE
PROBLEM OF DETERMINING THE QUANTUM POTENTIAL
IN THE NONLINEAR NONSTATIONARY SCHRODINGER
EQUATION
'G.Yagub,’N.S.Ibrahimov,’M.A.Musayeva, M.Zengin
'Kafkas University, Turkey, “Baku State University, Azerbaijan
’Azerbaijan State Pedagogical University, Azerbaijan
gabilya@mail.ru, natiq_ibrahimov@mail.ru,
musayeva08 @inbox.ru, mervee.zenginl4@gmail.com

In this paper we consider the inverse problem of determining a pair
(v(x,l),l//(x,t)) of the following conditions:

.0y :
I—+ap Ay +ia (x,t)Vy —alx)yv +v(x,t)y+
o, Ty 1 (6)Vy —a(x)y +v(x.0)y 0

+a2|w|2¢//:f(x,t), (x,1)eQ,
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1//(x,0)=¢(x), xeD, l//|S=0,w(x,T)= y(x), xeD, (2)

where i=+/-1; a;>0,T>0 - given numbers, D— bounded convex

domain from three-dimensional Euclidean space E;,
2 2 2
A= 8_ + 6_ + 8_ - Laplace operator,V = i,i,i — nabla
of  oxs ong ox; Ox, Ox3
operator; the complex number a, satisfying the conditions:
a, =Rea, +ilma,,Rea, <0,Ima, >0,Ima, >2|Rea,|;  (3)
a(x) is a measurable bounded function satisfying the condition:
0
OSa(x)S,uO,VxeD,,uozconst>O; 4)

aj(x.t)=(ay; (x.t).a1y (x.t).a;3(x.1))a given vector-function whose

components satisfy the following conditions:

. . 0
()| < 1 a““a—(t“) <1, 8“1(;7(:”) <w, V(xi)e® o
J k=123, 1,1, 15 =const >0,
go(x), f (x,t), y(x) are complex-valued functions ,satisfying the
conditions:
02
peW2(D),f eWy' (Q),ye Ly (D). (6)

Choosing a set of admissible quantum potentials in the form:

\% E{VZV()C,Z‘)H/GWZO’] (Q),

Sbl,‘g(x,t)eﬂ},
@

where b >0, >0are given numbers, as in the works[1,2] to solve this

inverse problem, the variational method is applied and the
corresponding variational problem is studied. In this case, the existence
and uniqueness theorems of the solution of the variational problem
under consideration are proved. Along with these, a necessary condition
is established in the form of variational inequality.
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ONE APPROACH TO REGRESSION MODELS’
CONSTRUCTION
Ya. Yeleyko, K. Kosarevych
Ivan Franko National University of Lviv, Ukraine
kosarevych_ktps@ukr.net

It is known that regression function describes the evolution of a
specific economic phenomenon. Regression function is not always well
suited to empirical data. It points out that response variable is influenced
by many other factors, mostly external, which are not directly observed.
Often those external factors are random environment in which
regression function evolves.

The easiest way to describe the random environment is to specify its
states. Environmental states (and also the probability of occurrence of
each state) should be indicated and explained (determined) by experts.

By using the method of least squares general (linear) regression
equation for each state can be found. Then how to choose the best
forecast for response variable? If the state in which the environment is
situated at the current moment is unknown then so-called “averaged”
regression should be chosen.
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MATHEMATICAL MODELLING OF SALTS TRANSFER IN
SATURATED-NON-SATURATED SOILS UNDER ACTION OF
VERTICAL DRAINAGE AND MOBILE FREE SURFACE OF
GROUND WATERS
'Vlasyuk A.P., *Tsvetkova T.P.

'International university of Economics and Humanities named after
Academician Stepan Demianchuk, *National University of Water
Management and Nature Resources Use, Ukraine
A.P.Vlasyuk.rv@gmail.com, Tsvetkova@ukr.net

The process is studied of salts transfer in the saturated-non-saturated
mass under the action of the vertical drainage and the available mobile free
surface of ground waters. The mathematical model of this problem in
generally adopted specifications may be described by the following
boundary problem under corresponding boundary conditions at margins of
filtration and moisture transfer field and also under conjugation conditions
at a free margin:

oc, oy
a[Dl(cl)@CJJ’_@[DI(C‘])@J_U/(C )%_U/( )%_7/( Cv):O_ %, (1)
o 6)/ x\*1 ox y ay G lal

T e

0
/ ahl oc
H=—k(p) > 0 (c,)=—k(c,, h, L, (3)
)=k vila) =k )6y oy
oc oc
c,) =21 9 D,lc,)=*
{per] [D( )ayj

+v (cl

0 o . 0
—UX(C2)&—U‘(C2)L—}/2(CZ -C )zo—v&’ @

ox % ox 7oy > or
o _ 0o oh, AR AN R S
) ot ax(k(c h)= j*ay(k( hz)ay] 6x(v(c)6j ay( (¢ )ayj”(”h?) &)
UX(CZ)Z_k(cZ’hz)aixz’ Uy(cz):_k(czahz)% (6)

For a boundary problem (1)-(6), using the method of numeric conforming
reflections there had been constructed a monotonous differential scheme of
the problem in the complex area, its numeric solution had been obtained.
As the result of studies the distribution is obtained of the salts concentration
in the saturated-non-saturated soil and the change is determined of the
location of free surface under the action of the vertical drainage system.

124


mailto:Tsvetkova@ukr.net

JU®EPEHIIAJIBHE PIBHAHHSA 1)1 MATEMATHYHOI'O
CIIOAIBAHHA I'VJIACTOI'O IMTPOLHECY 3 MITPALIEIO
TA HEHHEPEPBHUM YACOM.
ba3zuaesnu 1. b., Axuvumun X. M.

JIbBiBCHKHIA HaliOHATBHUH yHiIBepcuTeT iMeHi [Bana @panka, Ukraine
I_Bazylevych@yahoo.com, Yakymyshyn_hrystyna@ukr.net

Posrnsimaemo  omHopimHmit  ruwisictaid - mpomec  u(t) 3
HeriepepBHUM YacoM Ta wMmirpamiero (4(0)=1). Ilpomec  wirparii
3a7a€ThCSl K TIOEMHAHHS JBOX MPOIECIB — KIACHYHOTO TIJLISICTOTO
nponecy 3 HemepepBHEM uyacoM &(¢) [1] ta wmirpauii (7). &(f) Ta
£ () BBa)KaEMO OJJHOPIAHMMH MapKiBCHKUMH MPOIIECAMHU.

H(@)
u(t+At)=max{Z§ j (At)+§t(At),0}, w0y =1, (2)

j=l1
Ie §j(At) - KimpKicTh Ham@nkiB j-i gactunaku ( j =1,..., u(t)) ,
¢, (At) - KinpkicTh YAaCTHHOK sKi IMMIrpyBaau B cucremy abo

emirpyBaim 3 Hei 3a yac (;1 + Ar].

[To3Haunmo fé(s):Zpksk , fg(s) = qusk, e seCO0<lsKl,
k=0

k=—m
of . (s) o, (5)
0S  1s=1 ag’ O0S s ag (9

Teopema. Sxmo p, # 0, Toni Mu(t) = A(t) 3a10BOJIBHSIE HACTYITHE
nudepeHLiaibHe piBHIHHS

% =A(a; +a, + (/)(Fy (t,O)), ae go(x) 3ANEKUTh Bil P, g,
A0)=1.

F(t,0) BuzHauaeTnes i3 CHiBBIJHOIIEHHS

dF ,(1,0) .
T = fg(F# (t,0)) + l//(F# (,0), ne l//() 3ANEKUTh Bl P, G, »

F,(00)=0.

Jliteparypa
CeBacthsHOB b. A. BetBsmmuecs nmpomecchl. — M.: Hayka, 1971. — 436 c.
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YUCEJBbHUM PO3B’ 30K JTUPEPEHIIAJILHO-
PI3HULIEBUX PIBHSIHb 3 IOCTIMHUM 3ANII3BHEHHSIM
"BapanoBcbka JI.B., *bapanoBcebka I,
'HaBuanpHO-HayKOBHii KOMILIEKC «[HCTHTYT IIPUKIATHOTO CHCTEMHOTO
aHanizy» HamioHanbHOTO TEXHIYHOTO YHIBEpCUTETY YKpaiHH
«KwuiBcbkuii momiTexHiuHU# iHCTUTYT iMeHi [ropst CikopcbKoro»
*Hanionanbauit TexHiunmii yHiBepenter Yipainn «KuiBchkuii
NoJiTeXHIYHUN iHCTUTYT iMeHi [ropst CikopchKoro»
lesia@baranovsky.org

Jnst mudepeHttianbHO-pi3HUTIEBUX PIBHSHB BUIY
dz(t
EO _ 1,200,200, M)

ne z(t)- N-BEKTOP-CTOMYUK 3aJIe)KHUX 3MIHHUX, f — N-BEKTOP-CTOBYUK
BiZoMuX (PyHKILIH, 7 — MOCTiHHE 3ami3HEHHS, 3 3alaHUMHU [T0OYaTKOBUMHU
ymoBamu  z(t,))=y,, z(t)=z"(t) mpu t,—7r<t<t,, PO3pOOIEHO
QNITOPUTM IiHIHHOI 1HTEpHONALii PO3B’SI3Ky B MPOMDKHHX TOYKaX
(BIAHOCHO TOYOK PO3OWTTS) JJIS JOBUIBHOTO, ¥ TOMY YHCII CKUTBKH
3aBrOJIHO MaJIOTO TOCTIMHOTO 3ami3HIOBAaHHSA, SKUH € Moaudikariiero
cxemu Metoza Einepa [1] anst piBHSHb Oe3 3ami3HEHHs Ta Ma€ APYyrui
nopsiiok  TouHocTi. OnepkaHa cxema € MpOCTIlow B peamizamii y
MOPIBHSHHI 3 PO3pO0JIEHUMH paHilie cxemamu [2,3] OLIBII BHCOKHX
MOpsAKIB TOYHOCTI. Cxema 3acTOCOBaHA JIO0 MOJCIILHOTO TMPHUKIAITY
«XUKAK-KepTBay [4].
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PO OAVUH METO/J BJIOYHO NOKOOPAUHATHOI'O
CIIYCKY
Baprim M.A1., KoBaabuyk O.B.
JIpBiBCHKHMIA HaIliOHANBHUN yHIBepcUTeT iMeHi [Bana ®panka, Ukraine
olyak2005 @gmail.com

Posrasaemo 3agauy
P(x)=0,0e P:R" —>R". (1)
Jus po3B’si3yBanns (1) y BUNAAKY m=n BUKOPUCTOBYIOTH METOJ
HrtoToHa, sIKHE € TOKATFHO KBAIPATHYHO 301KHHM.
Y Bumagky m>n 3amady (1) 3aMiHEMO 3aJaver0 MPO HaWMEHIII
KBaJpaTH
f(x)=(P(x), P(x)) > min. @)
Hnst po3B’s3yBaHHA 3aaa4i (2) MOKHa BHUKOpHCTaTH Metoln [ ayca-
Hetotona, rpamientHuii. HaBiTh y Haiikpamomy Bumagky meton ['ayca-
Hetotona daktrnuHO Mae Hax JiHIMHY 301KHICTh. ['pamieHTHHIA METOx
Mae JIMIIe JIHIHHY MBUIKICTh 301KHOCTI X04a JOCTATHBO TPYIOMICTKUI
B CEHCI KIJIBKOCTI 00YMCIICHb HA KOXKHIHN iTeparlii.
Hamu npononyeTbest 07104HO MOKOOPAWHATHUN METO[ CITYCKY.
Bsenemo noznauenus N ={1,2,...,n},

le{ll,lz,...,lp}gN,lzl,_s, ae [ eN, 1<[;<n, 3ayBa)kuMoO IO

N
|UN; =N, seR, p<n, atakox N;#Ni#j. =00,
i=1

0, igN,
B o= .
! 8i ieN,
ox'

Toni st po3s’s3yBanus (1) NPOMOHYETHCS AITOPUTM BUIJISLY
Xt = X~ O i () X pat = Xpgn = Xy s

F Qo) = f () <60y th(xk,j)u2 k=01 j=12,.p.

PosrnsiHyTHIF anropuTM NpW BHKOHAHHI MIEBHUX YMOB HaKJIaJCHUX
Ha P(x) xopekTHO BHU3HaueHHWH 1 30DkHHMH. EdexTuBHO anroputm

BUKOPUCTOBYBATH Yy BUIIAAKY BCIUKUX 1
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PO AESAKI METOAM CIIY CKY
Baprim M.51., Oropognux H.II.
JIpBiBCHKHMIA HaITIOHATBHUN YHIBepcHUTeT iMeHi [Bana dpanka, Ykpaina
ogorodnyk.nataly @gmail.com

PosrnsaemMo 3anauy ontumizartii
f(x)—>min, ne f:R" >R, feCl(R”). (1)
o

Baeziemo nosuadenns N ={1,2,...,n} . 3 1aHOi MHOXHHH BHILTHMO
MIIMHOXWHA le{ll ,12,...,ls}, ae 1<i<s<n, ,eN; N, cN i

P
UleN. Ny #N;, skmo l#j, I,j=12,...,p, p<n . Beexemo

I=1
1 n r i ' . .
BEKTOP al(x):(a, (x).....q] (x)) , 1e ap(x)=fi(x), sxmo ieN; i

a; =0, sxmo i g N,.
Jl1st po3B’si3yBamHs (1) 3ampONOHOBAHO METOJ BUTIISLY

X1 =X — gy (%) » (2)
2
£ ()= f () < =gy |y ()| 3)
ae € e(O,l) s 1=12,.,p, k=01.... X, = X(k+1)1 = X1, A

SIKOTO CTIPaBE INBI HACTYITHI JIEMH.
Jema 1. Hexaii a(x)#0, tomi a;(X) € BekropoM crajaHHs

byHKIil f (x) y TOUI X .

Jlema 2. Hexait f eC ! (R”) if ’(x) 3aJI0BOJIbHSE YMOBY Jlimmuis.

||f'(x) - f'(y)” < L||x— y|| . Tomi st Vxy; € R" ymoBa (3) BUKOHYETBCSI

<(1—€).
L

npu 0< gy, <

OTtxe, meTox (2)-(3) € METOZOM CITYCKY.
VY Bumanky p=1 meroxn (2)-(3) Oyne rpami€eHTHUM METOIOM, a y

BUNAAKy N; = { / } - METOJIOM MTOKOOPAWHATHOTO TPAJIEHTHOTO CIYCKY.

Byno mpoBeneno uucioBy ampoOaliiro METOLy Ha HHU3LI TECTOBHUX
¢bynkuiid. Ilpu BigmoBimHOMy BHOOpPI MHOXHMHM N, OTPUMAaHO
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aNropuT™MH €(DEeKTHBHIIII BiJ IPaJiEeHTHOTO METOIY B CEHCI KIIbKOCTI
0o04YKMCeHb. 3pOoOJIEHO  BIJNOBIJHI BHCHOBKA TIPO  MOMKJIMBICTB
3actocyBaHHS Metoay (2)-(3).

PO3NOALI AEPKABHOI'O 3AMOBJIEHHS, SIK 3AJAYA
MPUAHATTSA PIIEHb B YMOBAX HEBU3HAYEHOCTI
Baxpymun B.€.
3anopi3bkuii HalliOHANBHUI TEXHIYHUI YHIBEPCHUTET, YKpaiHa
Vladimir.Bakhrushin @gmail.com

3 2016 p. it po3MOATY MK BUIIMMH HAaBYAJILHUMH 3aKJIaJlaMU
a0ITypi€HTIB, III0 HABYATHMYTHCS 32 JEPKABHUM 3aMOBIICHHSM, TTOYAIH
BHKOPHUCTOBYBaTH anroputM [ eitna - [llemni. ¥ xmacuusiil ¢popmi BiH €
JETCpPMIHOBaHMM 1 Tiepef0ayae pamioHAIBHICT, 1 TOYHE 3aJaHHS
nepesar sik abitTypieHTiB, Tak i BH3. Ha npakTuii pitneHHs aGiTypieHTiB
4acTo HE € paIliOHaJbHUMH, a iX TepeBaru HeCTiHKi 1 BU3HAYAIOTHCSA 3
icrorHuMu moxuOkamu. Hacmimkom 1poro Oynmu YHCIEHHI BUMAIKH,
KOJIM aOiTypi€HTH BIIMOBJISUIMCS Bijl HaJaHOTO OFOJKETHOrO MicCls 1
oOupanyd HaBYaHHS 3a KOHTPAKTOM Ha IHIIMX CHEUialbHOCTSAX YU B
inmux BH3. Kpim Ttoro, cranmaprha ¢opma anroputmy Hakiaiae
OOMEXEHHS Ha KUIbKICTh aOIiTypi€eHTIB, siKi OyayTh PO3MOAUICHI 0
kokHoro 3 BH3, nmme 3Bepxy. ToMy MOXIMBI 1 Tpamsuidcs Ha
NpaKTULl BHIAAKH, KOJIM 3a pe3ylbTaTaMd aBTOMAaTH30BAHOTO
posnominy mo BH3 3apaxoByBamu 1-2-3  aOitypieHTiB, 1o 3a
BIICYTHOCTI  JOJATKOBMX  CTYJACHTIB, 10 HAaBYaTUMYThCS  3a
KOHTPaKTHOIO ()OPMOIO, POOUTH HEMOKIUBOIO HOPMAJIbHY OpraHi3alliro
HaBYaJIbHOro mpotuecy. [Ipo0ieMa ycKIaaHIOETbCS TUM, IO aJTOPUTM
pO3MOaily Mae OyTH IPOCTHH 1 3pO3yMiIMKA HE TUIbKU (axiBipgm. Y
2017 p. mependayeHO 4YaCTKOBE BUPIIICHHS 3a3HAYEHUX MPOOJIEM 3a
PaxyHOK BCTAHOBJICHHSI HIDKHIX IMOPOTiB JUIS KOXKHOTO YHiIBEPCHTETY,
0araToKpaTHOrO NPOTOHY aNTOPUTMY Ta 3aMpPOBAKEHHS JOJATKOBUX
(dhopMai3oBaHUX MPOLEAYP ISl 3alIOBHEHHS MiCIlb, 1110 BHBUIbHUJIHCS
Yyepe3 3MiHy NMPIOPHUTETIB Micisl OCHOBHOIO LUKIY POOOTH ajiropuTMy.
BTim, 3adMmaroThCS aKTyaIbHHMHE, SK IIOMIYK OiIBIN JTOCKOHAIHX
KpUTEpiiB 1 aITOPUTMIB TPHHHATTS pilIeHb, TaKk i1 (OPMYBaHHSI B
LIKOJISIPiB 0a30BMX HABMYOK MPUIHATTS PIlIeHb 1 BiMOBiAAaIBHOCTI 3a
HACNiAKKM  BJIACHOTO  BUOOpY, 11O  CHpPUSATHME  3MEHIICHHIO
HEBU3HAYCHOCTI.
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MNPUCKOPEHI METOJAU OBYUCJIEHHS OITOPHUX
®A30BUX TPAEKTOPIN
Beiiko 1.B., I'pyuanenxo S1.B.
Harmionansuuil Texaiunuii yHiBepcuteT YKpainn «KuiBcbkuit
noJiTexHiyHui iHcTUTYT iMeHi Iropst Cikopcekoro» , Ykpaina
ivan.beyko @gmail.com

Cepen mpakTUYHO Ba)KIMBUX KPUTEPIiB ONTHMAILHOCTI ajIrOpUTMiB
o0YMCIeHHs ONTUManbHOI omopHoi TpaekTopii JIA  ocobmuBo
BHIUTIETECSA KpUTepid MiHIMIzallii 4acy OOYHMCIEHHS ONTHMAaIBHOL
OTOPHOT TPAEKTOpii, BIMIIK AKOTO TIOYMHAETHCS BiJf MOMEHTY
OTpPUMaHHs KOOpAWHAT L. ONTUMAaIBHI 32 IIUM KPUTEPIEM alTOPUTMHU
OyIyloTbCS Ha OCHOBI ONTHMAIbHOTO BUKOPWUCTAHHA 3a37alieriib
00YHCIIEHNX JOMOMIXKHUX KepyBaHb 1 BIAMOBITHIX (ha30BUX TPAEKTOPIH

{w),x)}, sell,..,S,}, sKi IPOTHO3YIOTbCS GIM3BKMMH [0 NIyKAHHX
ONTUMANBHUX (33 BKazaHUMM KoopauHatamu uimi  x" (T)=x")
KepyBaHb i TpaekTopiit {u',x'} y HOTOYHOMY CTaHi 3MiHHHMX 3HAaYE€Hb

p' € R% ¢isnunux napameTpis atMocepH i mapaMeTpiB MaTeMaTHYHOT
Mojeni tuHaMiku kepoBaHoro JIA y i—1iif 30Hi, i =1,...,M.
dxi (t) .0 i i i n; i I
—dt =f,x@)u@),p.t), x@)eR", u@)eR", telt,t,,),
fUD:R"xR"xR" x[t,t,)—>R", i=1..M.

Jis  migBUIEHHS —~ ePEKTHUBHOCTI  MOOYJOBAaHUX  aJrOPUTMIB
00YHCIIEHHS ONITUMAIBHUX KEPYBaHb 1 ONTHUMAIBHHUX OMOPHUX (Hha30BUX
TPAEKTOPIM onTHMi3alliiiHa 3a7adya 3BOAMTHCA [0 3ajadi MEHIIOT
po3mipHOCTi: 3Haiith Bekropu X (i BIAMOBIOHI ~ KepyBaHHS
u':t.t

i+l

)—>R"), i=1,...M, gKi MiHIMI3yIO0Tb (YHKIiIO
M1
F(x',...,x" "= ZIR" —wr P+l X —wM 1P,
k=1

nie 3HaueHHs W' =X'(f,,,). OOUHMCIIOITHCS K PO3B’3kH 3anau Kouri
dx'(t)

dt
[TopiBHAHO HEBeNMWKa PO3MIPHICTH apryMEHTIB MiHIMi30BaHOI
¢yHKUii F Ta MpakTU4YHI MOXKJIMBOCTI OOYHMCIEHHs ii TpafieHTIiB i
JIPYTUX TMOXIMHUX JO3BOJIIM PEali3yBaTH IMPUCKOPECHI alTOpUTMH il
MiHIMi3amii 13 TOCTYIOBUMH Ha KOXHIH iTepamii HaOMMKCHHIMH 10

= f(,x' (0),u' (1), p'.0), X' (1) =X", 1€[t,1,).
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KEpyBaHb u'(t), o MIHIMI3YIOTh  BIATIOBITHI  BiAXWJICHHS

—i+l i+1
Nx™ —w™Il.

YUCEJBbHI METOIH MMOJITHOMIAJIBHOI
ATTIPOKCUMAIIIl OITUMAJIBHUX TPAEKTOPIN
Beiiko 1.B., [Tadjiii O.B.
Harmionansuuit Texaiunuii yHiBepcuteT YKpainn «KuiBcbkuit
noJiTexHiyHui iHcTUTYT iMeHi Iropst Cikopcbkoro» , Ykpaina
ivan.beyko @gmail.com

Tpyaaomi mnpakTHyHOI TOOYAOBH ONTHMAIBFHUX KEpyBaHb U 1
ONTUMAJIBbHUX (DA30BUX TPAEKTOPiH X KEPOBAHUX CUCTEM

dz(tt)_ = f(x(@®)u(®).1), xO)eR", u()eR’, 1€[0,T],

f:R'"XR"xR—R"
i3 CKIIaTHUMU (ha30BUME OOMEKEHHIMHU
g(x(®),u(),t)<0, g:R"xR'xR—>R", te [7,152,,1,

h(x(@),u(t),t)=0, h:R"xR"xR—R", t€(t,.t,,],
3a JIONOMOTr0I0 BUKOpUCTaHHs npuHiuny Makcumyma JI.C. [loHTpsrina
MOB’si3aHl HE TIJIBKU 13 THM, IO MOHTPSATIHChKAa cHUcTeMa (crapeHa
cucTeMa JuQepeHIlialbHIX PIBHAHb KEPOBAHOI CUCTEMH 1 CIIPSHKEHOT JI0
Hel cucTemu JiIs oOunciaeHHs GyHkuid y(r) e R", t<[0,T], sKi pa3oM i3
3HAYCHHSIMM (Pa30BOr0 BEKTOpa x(f) BHU3HAYAIOTh 32 MPHUHIIUIIOM
MaKCUMyMy 3HAau€HHS EKCTpeMallbHUX KepyBaHb u(f)) € 3a3BHuail

HECTINKOI CHCTEMOIO (SIKIIO KEepOoBaHa CHUCTEMa € CTIHKOI, TO il
CHpsDKEHA € HECTIMKOIO 1 HaBIaKH), ajleé TaKoX ITOB’SI3HI 13 BEIHKOIO
CKJIQJIHICTIO 1HTETPYBaHHS CHPSIKEHOI CHCTEMH Y BHIAAKY CKJIaIHUX
($hazoBux 0OOMexeHb. Y maHid poOOTI I MOOYIOBH ONTHMAIbHOIO
KEepyBaHHS B YMOBaX CKJIaJHUX (pa30BHUX OOMEXKEHb BUKOPUCTOBYIOTHCS
METOIH KOJUIOKAIlii 3 HOJIHOMIQIEHUMU anpoKCUMAITiIMU
ONTUMANBHUX (Pa30BUX TPAEKTOPIA Ta ONTUMAIBHUX KepyBaHb. [lis
ONTHMAJIGHUX 1HTEPIOJBIIIMHNX anpoOKCHMAIliii Ha j-MX I1HTepBaJIax
qacy, j=1,...M, BUKOPHCTOBYIOTBCS MHOTOWICHH Jlarpamka n-ro

CTereHsl 13 By3JaMH iHTEePIOJIALIl, IO BiANOBIAAI0TH HYJISIM MOXiAHOT -
ro cremeHs mojiHoma JlexxaHzapa Ta KIiHIEBUM TOYKaM JIOKaJbHUX
iHTepBaidiB 4acy. OnTuMaiabHI 3HAYEHHSA (Pa30BUX TPAEKTOpIH Ta
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ONTHMAJIbHI 3HAYCHHA KepyBaHb Yy 3aJaHUX BY3JIaX I1HTCPITOJISIIIT
OOYHCITIOIOTECS K PO3B’A3KH CHCTEM Ta HEPIBHOCTEH, 10 BHHAYAIOThH
HeoOXimHi YMOBH ONTHMAaJIHFHOCTI Kapyma-Kyna-Taxkepa.
OpTOTOHANBHICTS BUKOPHUCTAHUX ANpPOKCUMYIOUMX IMOJIHOMIB Ha
NpUBEACHUX IHTEpBajax 4Yacy i3 BUOpaHMMHU BY3JIaMH 1HTEPHOJISLIT
CYTTE€BO CIHPOIIY€E AITOPUTMHU YHCEIBHOTO PO3B’SI3aHHS BiAMOBITHOI
CHUCTEeMH pIiBHSHb Ta HEpPIBHOCTEW, a BUOpaHi BY3JH IHTEPIIOJIALIi
MiHIMI3YIOTh BIIXHJICHHSMH OOYMCICHUX IHTEPIOJALIMHUX MONIHOMIB
Bil LIYKaHMX ONTUMAJBHUX KEpyBaHb Ta ONTHMAIBbHUX (a30BUX
TPAEKTOPIH.

PO OIIHKY UMOBIPHOCTI BAHKPYTCBA 151
PO3NOALJIIB 3 “BA’KKUMHU XBOCTAMMU”
Binuncbkuii AL, Kinam O.M.

JIpBiBCHKMIT HaIliOHAMBHIN yHIBEepCUTET iMeHi [Bana @panka, Ykpaina
andrii.bilynskyi @ gmail.com

Knacudna Teopist pu3uky mnependadae, mo BEITHKI CTPaXxOBi BUMOTH
a, OTXKe, BEeJNMKI CTPAaxoBl BHUIUIATH TPAIUIIOTBCA  PigKO, 3
EKCTIIOHEHIIaNbHO Maio #MoBipHicTIo. [IpoTte, Oarato curyamiid
MOB'AI3aHI 3 EKCTPEMalbHUMHU TMOMISIMU. Y 3B'S3KYy 3 1M, peaIbHUMA
po3Mip BUIDIAT OUTBII aJeKBaTHO TPEACTABICHHH BHIIAIKOBUMH
BEJIMYMHAMH 3 PO3IOJIIIAMH 3 «B&KKUMH XBOCTAMID).

Y  kmacmunii  moxmemi  Kpamepa-JlyHaOepra — BHKOHYETBCS
criBBigHOMmEHH [1, cT.187]

je”(l—F(x))dxzc//1=(1+p)y, (1)
0

Posnoginu, ski He 3a70BOJNBHAIOTE yMOBY (1) HasuBaroTh
posnoxigaMu 3 “BaKKMMH XBocTamu . [0 LBOro THITy pPO3MOJIiNIB
BiTHOCSTBCSA, 30KpeMa, Jlor-HopmansHui po3mnoain, posnogin Ilapero,
posmoxinn bappa, jor-raMMa po3momii, 3pi3aHWUN CTIMKWAK PO3MOIi,
posmoxin Beitbymna, posnoxinm bekranaepa tumy I Ta tamy 11

Hns iiMoBipHOCTI OaHKpyTCTBa ¢)(14) BUKOHYETHCS HACTYITHE

criBBigHOMEHHS [1, cT.197]
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)~p  Fy(u), u—>o0. )

[Tpu BUKOHAHHI YMOBH

t

Ieva)y(l —F(y)dy = pu(l+p)=c/ A, 3)
0

Hikcon [2] nosiB, mo mus Oyap-skoro O0<u <t HMOBIpHICTh
OaHKpyTCTBa (1) 3a7OBOJIBHSIE

gy <e "+ F1(t)/ (p+F1(1)). (4)
Kai ta Kappumo [3] 3a ymoBu (3) BHBETM JBOCTOPOHHI
HepiBHOCTI It ¢(u) 1yt Oyab-sikoro t >0

pe D L Fr (1)

pe D L F ()
p+Fi(t) '

p+Fi(r)

<)< (6))

Kironiensroepr Ta ltaamionep [4] BUBYAOUM KIIACHYHY MOJEINb
Kpamepa-Jlynabepra 3a yMOBH OTPHUMAaHHSI BiACOTKIB Ha pe3epBHUI
KalliTajl IoKa3aly, 110

P(u)~k5 F (), u—>o. (6)

Ha ocHoBi (2), (4), (5), (6) oTpuMaHO OIIHKK OaHKPYTCTBA JUIS
PO3MOAITIB 3 “BaKKHMMHU XBOCTAMH .
Jlitepatypa
1. 3inuenko H. M. MaTtemMaTHuHi METOJIU B T€OPii PU3HKY: HABYAIILHUN
nocionuk / H. M. 3inuenko. — K.: BIIL “KuiBcbkuii yHiBepcuret”,
2008. — 224 c.
2. Dickson D.C.M. An upper bound for the probability of ultimate ruin
// Scand. Actuarial J. — 1994. — P.131-138.
3. Cai G., Carrido G. Two-side unequolities for ruin probabilities when
exponential moments do not exist // Scand. Actuarial J. — 1999. — N1. —
P.16-21.
4. Kluppelberg C., Stadtmuller U. Ruin probability in the presence of
heavy-tails and interest rates // Scand. Actuarial J. — 1998. — NI. —
P.49-58.
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ONTUMIBAIIAHI 3AJIAYI JIJISI MOJEJEM 3AITACY 3
I'PAHULAMU
"Bpariiiuyk M.C., 2JIykosuu O.B.
"NInponceka monitexuika B [nisinax, [Tonbina
*KuiBchKuit HalioHanbHUiT yHiBepeuTeT iMeni Tapaca IlleBueHka,
Ykpaina
Mykola.Bratiichuk @polsl.pl

PosrnsiHeMo mMojenb 3anaciB, sKa ONUCYETHCA HACTYITHUM MPOLICCOM

0) N, (1)
EM)=u+ct+Y.n,— > &, 120, (1)

n=1 n=1
ne c¢>0, N, (t) i=1,2€ TmyacoHIBCBKMMH  TporecamMud 3
iHTeHcuBHOCTIMH A, a 77, &, € HE3IeKHUMU HEB1I'€MHUMU
BHITAJIKOBUMH BEITMYNHAMHU 3 GyHKISIMEI po3noziny

F(x)=P{n,<x},F(x)=P{§,<x}, x>0. Bci ni Bumaakisi
BEJIMYMHU Ta TMPOLECH BBAXAKTHCS  HE3aIeKHUMH. J[omaHOK
N Ny (1)

Z 77, OIIUCY€ HAIXOKEHHS TOBAapy Ha CKIal, a JOJAHOK z & --
n=1 n=1
3aMOBJICHHS Ha TOBap, SKi HAaJXOJATh B MOMEHTU CTPHUOKIB MpOIECy
N,(t), & € o0em 1nMX 3amMOBIeHb. Mojeni Takoro THITY
O3S IaIUCs, HAmpuKIIam, B [1]

Mu posrisggaemMo Mojiens (1) B yMOBax, KOJHM 3arajibHa MICTKICTh
ckiIamy € obMexeHa jeskuM piBHem T > (0. 3 MaTeMaTHYHOI TOYKH
30py, MH Ma€EMO CIIPaBy 3 MPOILECOM 3 BiAOUTTSAM Ha piBHI T, KU
(dhopMajbHO 3aJa€THhCS HACTYITHUM YHHOM

EH () =u+ Ef) - max{o, inf (u+ &(s) —T)}, uel0.T].
Moswaunmo (T ,u) =inf {t £ < O} - MOMEHT pO30pEHHS i

Hexal N (T(T,u))n03Haqa€ KUTBKICTh TONagaHb Ha piBeHb 1 710
MOMEHTY PO30PCHHSI.

Maroun Ha yBa3l NpUKIAAHI 3agadi A8 TaKUX MOJAEIeH, MH
PO3TIIIHEMO YacTKOBHH ajne BaXJIWBUH BHINAAOK, KOJIM  TyCTHHA
¢$yHKUIN po3noainy Fl(x) , F, (x) Ma€ BHIJIAJT

dF(x) <
dx

Yae™, O0<q<a,<..<da,, a>0, x>0,
i=1

m?
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%=ibﬁﬁ’x, 0<B<p<...<pB,, a>0 x>0,
i=1
Posrismaerses orrTuMizamiiHa 3a/mavya TUILY
ET(T,M) —max, EN (T(T,u)) —> min SKII0 KePYIOUUM MapamMeTpoM
e koediwient ¢ 3 (1) abo E&(1)
Jlitrepatypa
1. Lin, X.S., Pavlova, K.P., 2006. The compound Poisson risk model

with a threshold dividend strategy. Insurance: Mathematics and
Economics 38, —PP.57-80.

IMPO AITPOKCUMALIIO TA CTATUCTHYHE
MOJAEJIOBAHHS BUITAJIKOBHX ITOJIIB ¥
TPUBUMIPHOMY EBKJVIITIOBOMY ITPOCTOPI
'Buzxga 3.0., *Bpartiiiuyk M.C.

! KuiB. HamionansHuii yHiBepcuteT iMeni Tapaca Illepuenka, Yipaina

*Cinesbckuii Texniunmii ynisepeurer (I'miBine)
zoya_vyzhva@ukr.net ; mykola.bratiichuk @polsl.pl

Metoan uymcenpHOro MozenmtoBaHHA (Meronu Monre-Kapno)
BUTAJIKOBUX IPOIECIB Ta TOJIB y 3B’SI3KY 13 CTPIMKAM PO3BUTKOM
KOMIT'IOTEpHOI TEXHIKM MalOTh ILIMPOKUH [iama3oH 3acTOCYBaHHS,
30KpeMa II€ CTOCYEThCS TAKMX HANpsMKIB NPUPOJHUYMX HAyK, SK
reoyiorisi, Teodi3zuka, CEeHCMOJIOTis, MeTeopoJIoris, oKkeaHorpadis,
panioTexHika, CTaTUCTHYHA pagiodizuka, sjepHa (isuka, Ta iHmi. 3a
JOTIOMOTOI0  METOAIB  CTAaTHCTHUYHOTO  MOJEJIOBaHHA  MOXHa
3reHepyBaTH Ha KOMIT IOTepi peatizailii BUIIaJKOBHX MTPOLIECIB Ta MOJIB,
JUIL SIKUX OTPHMAaHO 3aco0aMu CTAaTHCTHYHOI OOpOOKHM HEOoOXimHY
iHpopMaLito.

MeToan CTaTUCTHYHOTO MOJICNIIOBAaHHS BHUIAJKOBUX TIOJNIB Y
TPUBUMIPHOMY ITPOCTOPI Ha OCHOBI PO3KJIAJIB B PN PO3TIISIAIUCS B
poborax [1,3-5] Ta iH.

Posrnsimaerbest aificHO3HaYHE OAHOpIAHE Ta i130TPOIHE BUIIAJKOBE
HoJ€ &(r, 0, p) B TPUBUMIDHOMY €BKJIIZIOBOMY IIPOCTOPI R (r,0,p —
chepruni  koopmuHaTH). CKopHcTaEMOCh Teopemoro [2]  mpo
CHEKTPAJIbHUKA PO3KJIaJA OJHOPIAHOTO Ta i30TPOIHOTO BUIAIKOBOTO
oIS B IpocTopi R’ Ju1st 06YI0BM MOJIET.

[ToOymoBana MoIeTTh Ma€ TAKUi BUTIIA;
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Ey(r,0,p)= i ichP”[, (cos 9)[;1"’1 (r)cos lp+g,, , (r)sin lgo] (1

m=0 [=0
re e, = e omen, =t #0000 - gynxnia
' ) 2, 1=0.
beccensa mepmoro pomy NOpAaKyn, Pl(x)—  npuenHaHi QyHKii

Jlexxanapa, a BMNAKOBI mpouech ¢, (r),k=12m=0]1,.;/=0]1,.,m.

MAaroTh BUTJIAL

% Jerl(ﬂ}")
¢l (= j 7l (dA)k=12m=0,1,..;=0,L,...,m.
o (Ar)
ze {Z,;,k (0}, k=1,2 — nHabopm BHUNAAKOBHX Mip 3 OPTOTOHATHHUMHU
3HAYEeHHSIMH, IO 33/aHi Ha O — anreOpi OOpeneBChKUX MHOXKHH
[0,+c0) i Taxi, mo:
MZrln,k(Sl)Zfi;,k'(SZ)zé‘ll’ 5::’ 5/5’@(51(\5'2) (2)
ne @(A) — HecmagHa oOMexeHa (QYHKLIS, $Ky Ha3UBaIOTh
CHEKTPATLHOI (DYHKILIETO.

OmnwmcanoB [1] moOynoBanuii Ha ocHOBI Moxem (1) Ta OIiHKH
CEPeIHbOKBAIPATUYHOTO  HAOJMIKEHHS  OJHOPITHUX  130TPOIHUX
BUIAJKOBUX TOJNIB &(r, 0, p)HAa R’ aIropuT™M Ui MOZENIOBaHHSA
peaizailiii TakuxX BUIAJKOBUX IOJIIB, SIKI PO3IOJIIICHI 3a rayCCiBCBKUM
3aKOHOM.

MopenoloThesl 32 HaBEJICHUM alTOPUTMOM BHIIAJKOBI MOJIS Yy
TPUBUMIPHOMY €BKIIIJIOBOMY MPOCTOPi 13 MIUPOKO BiJJOMOIO B T€OJIOTii
[3] xopensuiitnoto GpyHKieo MarepHa:

B(p,v,a) (ap) K, (ap), a>0,

I-v

')
ne K, (a p)— monudikosana Gynkuis ['ankens nopsaka v .
Jliteparypa
1. Bmxksa 3.0. CrarucTU4He MOJCIIOBAHHS BUIAJKOBUX IPOLECIB Ta
noniB. MoHnorpadis, - K.: BI'JI “O6pii”, — 2011, 388 c.

2. Sapeaxko M.W. ChexrtpaibHas TeOpHs CIyJanHbBIXx moneid. - K.,
“Buma mxkona”,- 1980.- 208 c.

3. Gneiting T. Matérn cross-covariance functions for multivariate
random fields./ Gneiting T., Kleiber W. and Schlather M./ Journal of the
American Statistical Association. —2010. — No.105, P. 1167-1177.
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4. Vyzhva Z.0. About Approximation of 3-D Random Fields and
Statistical Simulation // Random Operator and Stochastic Equation, -
2003, V. 4, No. 3, — PP. 255-266.

5. Vyzhva, Z. O., Fedorenko, K.The Statistical Simulationof 3-D
Random Fields by Means Kotelnikov-Shannon Decomposition.// Theor.
Probability and Math.Statist., — 2013. — No. 88, -C. 17-31.

IJEHTU®IKALIIA HEBIJIOMUX TAPAMETPIB JI?)KEPEJI
3ABPYJJHEHbB B O/IHIN CTAIIIOHAPHINI 3AJTAYI
MACOIIEPEHECEHHSA
Baaciok A.IlL., baraox O.M.

MixHapOTHWI EKOHOMIKO-TyMaHITapHUI YHIBEPCUTET IMEHI aKaJieMika
Cremana [lem’ssHuyka, YKpaina
A.P.Vlasyuk.rv@gmail.com, O.Bagnyuk @ gmail.com

Posrnsnyro  3amawy  umcto  audy3iHOrO — MepeHECEHHS
3a0pyJHEHb B JESKOMY OJHOPITHOMY CepeNoBHINi (TPyHTi, TOBITpi,
Boxi) mHa Bigpisky [0,/] Bim JesKOro TOYKOBOro  JuKepena
PamioaKTUBHOTO 3a0pyMHEHHS MOTYXKHOCTI (), PO3MIIIEHOTO B TOYII
X =Xg. 3a7aua HoJsAra€ B TOMy, IO NPH 3aJaHUX NEBHUX BUXITHHX
JaHUX TIOTPIOHO 3HAWTU KOOPAMHATY X PO3MIIEHHsd JKepena
paaioaKTUBHUX 3a0pYAHEHSD [2]

Koopaunata X  po3MilleHHs  JpKepesna — pajliOaKTUBHHX
3a0pyHEHb 3 KOHLEHTpALiSIMU (| (x,xo),(:2 (x,xo) BH3HAYAETLCS 13

PO3B’sI3KYy HACTYITHOT KpalloBOT 3a/1a4i:

82
D, —21—7101 + 26y ==Q8(x—xp),
o xe(0.1) (1)
0
D, ; 022 + 7101 — 7202 ==03 (x—xp),
X
cl(O,xo)zq(l,xO):O, cz(O,xo)zcz(l,xO)zO 2)
[MotpioHO npu 3aJTaHAX BX1THUX AaHUX

71 >0,70>0,0>0,D; >0,D, >0 1 mnOTpiOHIN KUIBKOCTI BiIOMHX
3aMipiB KOHLEHTpaUill BiJ mKepena 3a0pyIHEHb 3HAUTH KOOPIHHATY
TOYKH PO3MILIEHHS JUKepena 3a0pyAHEHb X = X(; Ha BiAPi3Ky [O,Z ] [1].
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Konuentpauii ¢ (x,x)),cp(x.%)) #a ocmosi (1), (2) mpu

BIIOMOMY  MICIIETIOIOKEHHI  JpKepena 3a0pyJHEHb 3HaXOJATHCS
HACTYITHUM YHUHOM:

' : shay (1 — x, _
cl(x,xo)zzy—z{ziAo{ ( 0)(156’ wlx—l6ew1x)+
o 20y | shaoyxy 3

ha, (1 — hay (1 - hayx,0< x <
L] Xo)(13+14) cagl® o (1= %o ) shoyx, 0< x < xo,
sha, X shay xyshay (l - x), Xg<x<lI,

+B, .{sha)z (l—xo)sha)zx, 0<x<xp,
shanxgshan (1—x), xg<x<lL.
ne I;,i :1,_6 - nesiki Biztomi QyHkii, Ay, By - BiZIoOMi KOHCTaHTH.

Ha ocuoBi (3),(4) Ta BimOMHX 3aMipiB  KOHIIEHTpAIil
c(x.x9),¢a(x,X)) y 3a1aHEX TOUKAX KOOPAMHATY X, 3HAXOAMMO 3a

hopmyioro:
2.(C;—Bj- .
l—( )Arsh - (Cl 0 sha)le) ,0<x; <X,
0 — W
AO-L«(e‘“’Zx-II—e“’Z"JZ)
2.
X0 =
2-(C; =By - shan (I —x;
( )Arsh ( ! 0% a)2( xl)) , Xo <x; <L
W — W
AO.ZL.(e*@x.Il_ea’Zx.Iz)
)

Ha ocHOBI OTpHMaHOTrO AaHANITHYHOI'O PO3B’S3KYy MOJIEIBHOT
3amavi  igeHTugikamii  po3MilleHHS  JpKepeda  3a0pyaHEHb B
OJTHOBUMIPHOMY CTaI[iOHAPHOMY BHUMAJIKY 3 HYJIBOBUMHU TPAaHHYHUMHU
yMOBaMH BHKOHaHa TMpOTpPaMHA peali3ailis, Bpe3yJlbTaTi YOro
MIPOBEICHI YNCEIHHI EKCIIEPUMEHTH Ta 3pO0JICHO 1X aHai3.

Jliteparypa
1. Bnacrok  A.IL InenTHdikamis  MICHETIONOXKECHHS  JDKepela
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3a0pyJHEHHS B CTAI[lOHAPHIM OJHOBUMIPHIH 3a7a4i MacoOIepEHECEHHS /
A.Il. Brnactok, O.M. barntok // Martem. Ta koM. MmonemoBanHs. Cepist
«Texniuni Haykm». — 2012. — Bum. 6. — C. 40-48.

2. Mapuyk I. WM. Maremarudeckoe MOJENUpOBaHHWE B IpoOIeMe
oKpy>Katomei cpenbl.- M.: Hayka, 1982. — 320 c.

3. Crens O.b. UYwmcempHa mporenypa BiITBOPEHHS HEBiIOMHUX
mapaMmeTpiB mxepen s 3amau mMacomeperocy / O.b. Cremsa, O.C.
Tpury6//Haykosi 3anuckn HaYKMA. — 2000. T.18: Komm’toTepHi
Hayku. — C. 40-47.

MATEMATHYHE MOJEJIIOBAHHA BIIVIUBY
TEIIJIO-MACOINEPEHECEHHS TA CUJI 3B’AA3HOCTI HA
HECTAIIIOHAPHI JIE®@OPMAIIIIHI TIPOLECHU
ITPYHTOBOI'O MACHUBY B OJHOBUMIPHOMY BUIIAJIKY
"Baraciok ALIL., *)Kykoscbka H.A.

'"MixxHapoTHUI EKOHOMIKO-IyMaHITapHUI YHIBEpCHTET
iM. akaja. Crenana Jlem’ssHuyKka, YKpaina
*HanioHanbHuil yHIBEPCHTET BOIHOTO FOCIIONAPCTBA Ta
MPUPOAOKOPUCTYBaHHS, YKpaiHa
A.P.Vlasyuk.rv@gmail.com, N.A.Zhukovska @ gmail.com

IIpoBeneHo  MaremMaTW4yHe  MOAEJTIOBAHHSA  BIUIMBY  TEIUIO-
MacCOIMEPEHECeHHsT Ta CHJ 3B’A3HOCTI Ha JedopMalliiiHi Mpouecu
rpyntoBoro macuBy (puc. 1). IpyHTOBMI MacuB Mae TOBUMHY [ i
BBaXAEThCSI  MPYXHO-IE(POpPMIBHUM Yy Me¥ax JiHIHHOI  Teopii
npyxxHocti. Ha rpyHTOBUII MacuB IiIOTh cuila TSDKiHHS, apXiMeZoBa Ta
¢inpTpaniiHa cuim.

Puc. 1. Cxema rpyHTOBOr0 MacHBY IPH HAasIBHOCTI TETLIO-
MacOIIEpEHECEHHs B OJJHOBUMIPHOMY BUIIAJKy
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MareMaTHYHy MOJIENb ONMCAHOI 32/1a4i B OJJHOBUMIPHOMY BHUIIAJKy
B 3arajJbHONPHUHATUX ITO3HAYCHHSAX MOXHA OIMHUCATA HACTYITHOO
KpaioBoro 3amaueto [1-2]:

2
)L LS TID (A,
0x Ox ox ox
or U =
+(Ae. 1)+ Zy(c,T))—jaT +X=—,xe(0]), >0,
Ox ot
X=p, +P 1 1), xe© D, @)
©odx
0 oc oc 0 oT oc
~ D, T)= |-v=-y(c-C )+—| D, — |=n, —, 0, 1), t>0,
ax( N )6xj e ¢ '”Hax( T@xj "o SO
(3)
o(. or or  oT
—| A = |- pco—=c, —, 0;1), t>0, 4
ax(j” 6x] A @
U=—K(c,T)%+vC(c)@+vT8—T, 8_u+&:0’ xe0; 1), t>0,
Oox ox ox oOx Ot
)
LU0,0)=0, LU(,1)=0, t>0, (6)
Lc(0,1) = C, (1), Lc(,1)=C, (1), t >0, )
ITO0.0=T,@t), [;T,,))=T,(1), t >0, ®)
LhO0,1)=H,, Ih(,1)=H,, >0, )
Ux0)=0, wzﬁgﬂ, xe(0,), (10)
t

c(x0)=Cy (), Tx0)=T, (¥), h(x0) = Hy(x), xe©.D, (D)
ou =
e=". o=(Ae.T)+ue.De—ayT), xe©.0), t>0. (12)
X

Tyr: f(c) — QyHKIis, MO BHpaXkae BIUIMB IUIBHOCTI I'PYHTY Ha
fioro nedopmarriiiHi mporecH 3a paxyHOK CHJI 3B’ I3HOCTI.

OTpumaHO duHCENBbHHA poO3B’A30K KpaioBoi 3amaui  (1)-(12).
3HaiiIecHO 3HAYeHHs 3MIICHb, HANPYXEHb Ta JedopMariii, a TaKoX
PO3MOIIT HAMOPY, KOHIEHTPALil COMBOBOTO PO3UYHHY Ta TEMIIEPATypH y
IpyHTOBOMY MacuBi. [lokazaHO, MO TEIUIO-MacONEPCHECEHHS Ta
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HasBHICTh CHJI 3B’S3HOCTI 3HAYHO 3MIHIOIOTH KApTHHY HANpPYKEHO-
1eOpPMOBAHOTO CTaHy I'PYHTOBOTO MACHBY.

Jlitrepartypa

1. Cepruenko U.B. MaTemMaTHieckoe MOJIEITHPOBAHUE U UCCIICIOBAHUC
mporieccoB B HeogHoponmHblx cpegax / W.B. Cepruenko, B.B.
Cxonenxuit, B.C. leitneka. — K.: Haykoa nymxka, 1991. — 432 c.
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BEPUDIKAIIA TA BAJIJAIIA KOMIPIOTEPHOI'O
MOJEJIOBAHHS MITPAIIIL PAIOHYKJIIIB Y
KATAJITUYHOMY NOPUCTOMY CEPEJOBUILI
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MarematnyHi Mozenl 3a7a4 BEPTHKAIBHOT Mirpartii
PaliOHYKIIIB B HACHYEHOMY IOPHUCTOMY CEPENIOBHUIIN, IO MiCTUThH
ajicopOyrodi MiKpo- a0 HaHOYACTWHKH, Yy JIIHIHHOMY Ta HeNiHIHHOMY
BUMNAJKaX, 3 ypaxyBaHHsIM audy3ii 31 CKeleToM TpyHTY,
HEI30TepMIYHUX YMOB, OINOPHCTHUX YacTUHOK Ta IHMMX (aKTOPiB,
ONMCaHI KpaoOBUMH 3ajjadyaMH B PsJii TomepeaHix pooit [1; 2].
UncenbHi €KCIIEPUMEHTH TPOBOJWINCS y CTBOPEHOMY BJIACHOPYY
KpociuiaTpopMeHoMy mporpamHoMmy Komiuiekci NanoSurface [3].
BaxJIMBUM acrlieKTOM MpPOBEJIEHOIO KOMII FOTEPHOTO MOJIETIOBAHHS €
BepH(DiKallis MPOrpaMHOTO KOy Ta BaJliallisi MaTeMaTHYHUX MOJIeIEH.

Bepugixayis nporpamMHOro Koxy BKIO4ae B cebe NepeBipKy
JOTPUMAaHHS OCHOBHMX IPaBWJI 3 KOHCTPYIOBaHHS IIPOIPaMHUX CHUCTEM:
BHOOPY apXiTEKTypH CHCTEMH, MOBH IIPOTpPaMyBaHHS, METOMOJOTIi
PO3pOOKH, KOPUCTYBAaHHA CUCTEMaMH KOHTPOJIO Bepciid, 3a0e3medeHHs
sskocTi komy [3]. Binmpmma mosoBMHA 3 WX BHUMOT BiTHOCSATBCS JIO
CTAaHAAPTHUX TMpoOJeM, TIOB’S3aHUX 3 PO3POOKOI0 IMPOTPaAMHOTO
3abe3neueHHs [4]. IHma uactuHa mpaBun Bepudikamii Mmos’s3aHa 3
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HayKOBUMH OOYHICIICHHSMH, JI¢ TOJIOBHOIO 3a7adeio € TIepeBipKa
TOYHOCTI TMpPEACTaBICHHS y BHUIJISAI KOAY MOTPiOHOI MaTeMaTH4HOL
Mozem. MareMaTndHi MOJENI TPEICTaBIAIOTh COOOK  CHCTEMH
mudepeHIliaNbHAX PIBHAHb 13 BIAMOBIAHMMU KPalOBUMH yMOBaMH,
YHCENbHUHN PO3B’A30K SIKUX 3HAXOIUTHCS METOIOM MPOTOHKH, B SIKOMY
BUKOHaHI yMOBH CTIHKOCTi [1]. ToOTO, KOPEKTHICTH OOUNCITIOBATIBHOTO
aNnropuTMy 3a0e3MedyeThCsl JiTKOI0 MOCTAaHOBKOKO KpaloBOi 3amadi Ta
BUOOpPY MeToy oOuuncieHb. OfHAK, Ha3BAXKAIOUHM Ha 1Ie, HE MOXKHA OyTH
BIIEBHEHUM, IO OTPHUMaHI pe3yNbTaTH HE MICTATh MOMHIOK abo
mporpamMa - JoriuHi «Oarm». ToMmy y Hamomy BHHamky OyIo
BHKOPHCTAHO CIOCiO TOPIBHSIHHS PE3ylbTATIB KOMI IOTEPHUX IIPOTpam
MOTIePEIHIX JOCHIKEeHb [5] i3 BuximHumu ganumu NanoSurface 0e3
BMHKAaHHSA JOJIATKOBUX 3ajexHocTed. JlaHmid cmocid HOCHUTh Has3By
code-to-code comparation 1 € MEHOI CTPOTMM, OIHAK YacTo
BUKOPUCTOBYETbCS y BHIIQAKY BiJICYTHOCTI TOYHOTO aHAaJTiTUYHOTO
pitienns [6].

OnauM 13 BU3HAYCHb G8anidayii MaTeMaTHIHOI MOJCIHI € OIliHKa
TOYHOCTI OTPUMaHUX pe3yNbTaTiB B TMOPIBHSAHHI 13 HATypHUMH
excriepumenTamu. OJTHAK HE 3aBXK/IW TaKi €KCIIEPUMEHTH € JOCTYITHHMHU
Yyepe3 TEeXHIYHY CKIAIHICTh 1X HpoBeleHHs. lIporpamMHMil KOMIUIEKC
NanoSurface mae ommii 3 BiAKITFOUEHHS ACSIKUX (PI3MYHHUX TMPOIECIB i3
Bciel maremarmyHoi mojeni. lle nmae 3Mory miATBEpAWTH YaCTHHY
pe3ysbTaTiB  €KCIIEPUMEHTANBHUMH JIaHUMH. TakoXX 4acTto Mif
BaJiali€l0 pO3yMIIOTh Tporec KamiOpyBaHHS [eSKAX MapaMeTpiB
MaTeMaTHYHOI MOJIEJ, IO Ja€ 3MOTY ITiJUIalITyBaTH i MiJi KOHKPETHUH
¢iznyHuH mporec.

B Hamomy BHIaiKy BiCYTHICTh €KCHEPUMEHTAIBHUX JaHUX JJIS
(i3MYHMX MPOLIECIB HA MIKPO- Ta HAHOPIBHI KOMIIEHCYETHCS HasIBHICTIO
nporpamuoro komiuiekcy PHREEQC, 1o MoXxe MOAETIoBaTH IMHPOKUT
CHEKTpP OJHOBUMIPHUX I'€OXIMIYHHMX HPOLECIB 3 TOYKU 30py B3a€MOJii
i0OHIB Ta MOJIEKYJl1. B HBOMY NpOBEICHO 4YHCENbHI EKCIEPHUMEHTH
MacOMEpPEHECeHHsT B OIMOPUCTOMY CEPEIOBHIIN, IO € aHAJIOroM
HAIIIOTO KaTaITHYHOTO MIOPUCTOTO CEPEOBUIIA.

OtpumaHi pe3ynbTaTi CBiI4aTh MPO JOMYCTUMI MEXi MOMUIIKH
00YHMCIICHHS TPHU OKPYTJICHHI 1 AMCKpeTH3allii, ycmmHy Bepudikaiiro
MIPOTPaAMHOTO MPOAYKTY Ta BaJIiAIIF0 MATEMAaTHIHOT MOJIEIII.
Jliteparypa
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MOJIEJTIOBAHHS MPOIECIB PO3BUTKY PETOHAJIBHOI
EHEPTETUKHA HLIJISIXOM BUKOPUCTAHHSA
HETPAJIUIIMHUX TA BTOPUHHUX JI)KEPEJI EHEPTII

I'mymenxo L. A.
MixxHapOTHUI HAYKOBO-HABYAIBHHUN IIEHTp iHPOpMAIiTHHX
TEXHOJIOT1H Ta cucTeM, YKpaiHa
i.n.n.a.20@mail.ru

[lepcneKTMBHUM  HampsIMOM  CTBOPEHHS  HAJIMHUX  CHCTEM
eHepro3alde3leyeHHs PETiOHIB € CHUCTEMHHH MiAXiJ 0 PO3B’sI3aHHA
3aja4i BU3HAYCHHS TUIaHIB OYIIBHUITBA EHEPTOTeHEPYIOUHNX 00’ EKTIB.

VY BUpillIeHH] MUTaHHS 3MEHIIIEHHS JeDIUTY eHepril po3risaaeThCs
MaTeMaTHYHa IMOCTAaHOBKAa KOMIUIEKCY 3aJad PO3BUTKY pPEriOHaIBHOI
SHEPTreTUKYN Ha OCHOBI HETPATUIIIMHUX Ta BTOPUHHUX JKEPEI CHEPTii 3
BHKOPHUCTAHHSAM CHUCTEMHOI onTuMizarii. OQHUM i3 OCHOBHUX IIYHKTIB €
MpaBWIbHE BH3HAYCHHS KPUTEPIiB 3ajadi, AKi AagyTh MOKIMBICTH B
MOJANIBIIOMY 3pOOUTH MPAaBHIIbHY OLIHKY €HEProreHepyIoUYoro 00’ exTa
TIpu BUOOPI HOTO 11J1s1 Oy IiBHUIITBA.
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[ToOymoBana MaTeMaTHYHA MOJENh PO3BHUTKY  PETiOHATBHOT
CHEePTeTHKH, SKa I03BOJHUTH 3HAWTH ONTHMAIILHUH TUTaH OyIiBHUIITBA
eHeproreHepyrounx  00’ekTiB, 1m0 OyayTh  BHKOPHCTOBYBATH
HETpagulliiiHi Ta BTOPWHHI JKepena eHeprii. 3aCTOCOBYETHCS METOJ
camodiHaHCYBaHHS 1 KOHKYPCHHH MeXaHi3M NpH BHU3HAUYEHHI yMOB
3ajad.

PosrisHyTOo MeTomm OIiHKKA e()eKTHBHOCTI BHKOHAHHS ITUIBOBUX
mporpaM pPO3BUTKY, IO JO3BOJSIOTH 0OOpaTH ONTHMalbHI BapiaHTH
OyAiBHUITBa €HEPTOreHEpYIOYNX 00 €KTIB Ta HE MPU3BECTH AO BTpaAT
OTOKETHHX KOIITIB Bif 1X peamizariii

Jlama mocTraHOBKa 3a;adyi  BINHOCHTBCA O psAAy  3amad
OaraTokpuTepialbHOI ONTHMI3allii JIIHIHHOTO MPOrpaMyBaHHSI.

PosrmsmatoTecs mpobmeMu moOymoBH MeXaHi3My (DYHKITIOHYBaHHS
perioHaNbHOI €HePreTHKY, BUKIAJICH] MUIAXHM X BUPINICHHS Ha OCHOBI
MEPCHIEKTUBHUX 1HPOPMALIIHTHUX TEXHOJOTIH.

Jlirepatypa
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®YHKIIIOHYBAHHS BAHKY B TMHAMIUHINA MOJEJI
MOro POBOTHU BE3 OBMEXXEHb HA ®YHKLII PO3OALTY
I'onuap M.C., JoBxux O.II.
IrctutyT Teopernunoi ¢izuku im. M.M. Boromo6osa HAHY, Vkpaina
mhonchar @i.ua; alenkadov87 @gmai.com

CdopmynpoBaHO TeopeMy, B SIKiii HEMaE€ HisIKHX OOMEXKEHb IS
GYHKIIH  pO3MOMINY HAAXO/DKEHHS JICTIO3UTIB Ta BUIUIAT 32
3000B’s3aHHsAMH. MoxHa 3a0e3meynTd (QYHKIIOHYBaHHS OaHKy 3
JOCTaTHBO MAJIOI0 MIMOBIPHICTIO OaHKPYTCTBAa HAa CKIHUEHHOMY BiJpi3Ky
qacy, SKIIIO HOro MOYaTKOBUH KaITiTa 3aJ0BOJIBHSIE HEPIBHICTH (1).

Teopema. Ilpunyctumo, mo ¢yskuii posmoxiny p"(x), F"(y),
Fzm(y) TaKi, 10 BOHHM 30CEPE/DKCHI Ha IHTEepBaIax [—I,BO],[O,C],

[0,7;], BimnoBixHo, i Taki, wo:
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L=sup sup x[l—Fm(x)], i, <o, Ay>T=T+C.

m=0T2x20
Toxi iMoBipHiCTb GaHKPYTCTBA ¥, (Y,,) Ha inTepsaii yacy [0,m] B
0a30Biil MoJen poOoTH OAHKY 3a1a€THCS (POPMYJIOH0:

_ m-1 -
V=2 Kty .
s=0

e #h ={hOm} .
8 ) =1- Pk, k+1[0.0)) , k=0m—1, ¢k (y,)=0, k=m

1 327I0BOJTbHSE HEPIBHICTh
Yo(0) <&,
SIKILIO
m .
r-—1 +1
oo DA i)

L 1
C(r-1g, ' M

, r=i,+
& ¢ Ay+C-T
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ACUMIITOTUYHA CTIMKICTb JIHIMHUX
CTOXACTUYHUX CUCTEM 13 3ANNI3BHEHHAM
Makannanosa LA., *Xycainos JI.51.
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PosrnsmatoTecs cucTeMu TiHIHHUX CTOXaCTHYHUX JU(EepeHIliaTbHUX
PIBHSHB 13 3aITi3HEHHSIM

dx(1)= [on(t) +Ax(t - Z'):ldl + [Box(t) +Bx(1 - z')]dw(t) . (D)

Tyr Ay, Ay, By, B; crani kBajgpaTHi MaTpuui, 7 >0 3ami3HeHHs,
w(t) CKaJIpHUI CTaHAAapTHUI BiHepiBcbkuii pouec. [1pu mocmimxenHi
BHKOPHCTOBY€ThCS KBajpatndna ynkuis Jlsmynosa V(x)= x" Hx,

Matpulsd H K0T 3HAXOIUTHCS 3 MATPUYHOTO PIBHAHHS
(Ag+A) H+H(Ay+A)+(By+B) H(By+B)=-C. (2)
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Teopema 1. Hexail icHyroTh qomaTHO Bu3HaueHi matpuii Hi C,
SKi 3a7OBUTBHSIOT MaTpUuHEe pPiBHSAHHA (2). SKIIO0 BUKOHYETHCS
HEpiBHICTD

Amm(c)>( )(3+¢(H))+2‘B1THBl‘(1+¢)(H)),
ne @(H )= Apax (H)/ Ain (H) , T0 cicTema (1) acCHMITOTHYHO CTiiiKa B

CepeTHbOKBAIPATUYHOMY MIPU AOBLUIEHOMY 7 > 0.
Binbm cnabkuMu yMOBaMU CTIHKOCTI € HACTYITHI.
Teopema 2. Hexaii icHyr0Th ToaTHO Bu3Ha4yeHi marpuni H 1 C,
110 33J0BUIBHAIOTH piBHAHHIO (2). Toni npu 7 <7, ae

7= 2 2in (C)
JD? +4D,7,, (C) + D,
D, =(|HA1| +‘(B0 +B) HB, )x

(| Ag| +| A (1+ () + ‘BlTHBl‘(|BO|2 +2|By B| +|Bl|2)(p(H) :

HA, + ‘(BO +B) HBl‘

T 2 T 2
D, =| HBI‘(|AO| +2[ag 4|+ 4| )go(H),
cucrema (1) € acumnroruyHo criiikoro. Benmuunn K, K,, L;, L, €

(hyHKIIiSIMEU TapaMeTpiB cucteMu i matpumi H .
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METATEOPISI TOMEOCTA3Y. CEMIOTUYHWMN X1
Joaromosos I.M.
MixkHapoIHUI HAYKOBO-HaBUAILHUH HEHTP iH(OpMaIiiHIX
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B npanmit wac, komm ¢GopMyBaHHS MeETaTreopii MpPo TOMeocTas
3HAXOJUThCS Ha CTajii 3aBEpIICHHSA, CTa€ OYCBUIHUM, IO Iei
HayKOBUU HAIPsIM TEPECTYIIUB MEXi O010JIOTil 1 MEIUITMHA B 00JIacTh
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3arajibHOr0 KJIACHYHOTO MPUPOJIO3HABCTBA. Y KOHTEKCTI JIaHOi poOOTH
MOHSTTS TOMEOCTa3zica, SIK 3IaTHOCTI OloCHCTEMHM MiATPUMYBATH
mapaMeTpu B IIEBHOMY Jialla3oHi, 32 yMOB 30ypeHb BHYTPIIIHBOTO i
30BHINIHBOTO CEPEIOBHUIN, HEOOX1THO BHECTH IOIIOBHEHHS IIPO T€, IO
BiH MOXe MATPUMYBATHUCS  JBOMa  CHOCOOaMH:  MPUPOAHO
/}i3ioTOTMYHMM i 30BHIIIHIM, Y BHIJISAI METOMIB KOpEKLii CTaHy Ha
OCHOBI ~ BHKOPHUCTaHHA  JIIKApPChKUX  OloareHTiB y  CKJami
0araTOKOMITIOHEHTHUX KOMILJICKCIB.

lonoBHOIO MeTOO JaHOi pPOOOTH € JOCHIKEHHS KpUTEpiiB
cyO'ekTHHX (OioareHT) /00'ekTHHX (OiocHcTeMa) BITHOCHH B 3aaadax
KepyBaHHA ii JoKanpHOIO MimenHo (JIM), iHBapianTHO MacmiTaly, B
pamkax Mofeni "ais - 4ac - edekr"”, B sskomy cran JIM — z,z€Z micns

qii, 3aJIKUTH Bl BETMYMHN TIOPOTOBHX 3HA4YeHb y,y €Y, "acy t,t €T .
z=A(y— yo)hj (t—to)mj , 1 Mmacmraby A o6panoi JIM. [lana monens
JIOTIOBHIOETHCSI  TOKAa3HUKAMU J1a0IbHOCTH 1 YYTJIMBOCTI  h,m.
KepyBaHHA ITMM TIpOIIECOM JIOIMOBHIOETHCS (HOPMAIi3MOM  MOJETI
«MiHIMaKCy»: MIHIMYM Jii - MakCUMyM aJanTUBHOI MOBemiHKH JIM.
2U(z.t;)) »min, npu Z. >2Z_ .t <t,, rae U(z;,t;) — NOKa3HUK

max ’

ONTHUMAJIBHOI Aii; z; — HOTOYHUI pIBEHb JOCBiAY; ¢, — 3aTpadeHUil yac

Ha ajanraiiio 10 Aii; — HeoOXi10[HMH piBeHb HOCBiLy; f, —

Zmax
JOTyCTUMHUN 4ac Ha ajanTaifiro g0 aii. J{ist po3B’s3aHHs Takoi 3amadi
MIPOTIOHYETHCS BPAaxXOBYBAaTH OCOONMMBICTh B3aeMomii (hi3iomoriyHUX
MpOIIeCiB OI0CUCTEMH y BHIIIALI, 3aMKHYTOTO MUKy (DyHKIIOHAITBEHOT
JOMIHAHTH, YCEPEIUHI SKOT KOXEH €JIEMEHT 3B'I3Ky € YMOBOIO DPiBHSA
AKTHBHOCTI 1HIIIOrO 1 00YMOBJICHUI HUM, Ha OCHOBI rinepiukiy EirexHa,
B SIKii KO’KHa KOMIIOHEHTa CTUMYJIIOETHCS MONEPEIHbOI0, a caMa BOHA
BUCTYIIA€ KaTai3aTOPOM JUIsl TIOAATIBIIION.

Jlitepatypa
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METOAU YIIPABJIIHHSA PO3BUTKOM ITPU PI3HUX
TEXHOJOI'ISAX MAHIITYJIIOBAHHS OITP
Joaenko I'.O., ManoBunpbka J1.0.

KuiB. HartionansHM yHiBepcuTeT iMeHi Tapaca llleBuenka, Ykpaina
galinadolenko2006 @yandex.ru

PosrnsimaroTecst  MaTteMaTH4HI METOAM  YIPABIIHHS  PO3BUTKOM
opraHizamiifHux cucteM [l] mpu pi3HUX TEXHOJOTISX MAaHIMyJIIOBaHHS
cy0'ektamu (pe¢IeKCHBHOTO YIpaBIiHHS areHTaMu), o (GopMyroTh Ta
peatizyIoTh IiTbOBI YCTAHOBKH PO3BUTKY.

Jus  TakMmx ~ cHCTEM  XapakTepHI  0araToKpuTepiadbHICTh;
0araTopiBHEBICTb Ta  PO3MONUICHICTh MPUHHATTA  pilIEHb MO
MiJCUCTeMaM; MOXKIIUBICTh Ta HEOOXIiTHICTh IIECTPAMOBAHOI 3MiHU
mapaMmeTpiB 00JacTi MOMyCTHMHX pillleHb 1 KpHUTEpiiB y TpoIieci
yIpaBIiHHS PO3BUTKOM.

B cumy mmx ocoOiuBocTed B TMpPaKTHYHHUX 3a/adax yIpaBIiHHS
PO3BUTKOM BHHHUKAa€ HEOOXIAHICTh Y3TO/DKEHHS Ta KOOPIWHAIIT
LITHOBUX YCTAHOBOK PO3BHUTKY OCO0aMH, IO MPHUHAMAIOTH PIlICHHS
(OITP) Ha koXKHOMY piBHI i€papxii Ta B KOXHOMY migpo3aim. s
3a0e3neueHHs e(EeKTUBHOTO NPOLECY Y3TOMKEHHS IPONOHYETHCS
3aCTOCOBYBaTH METOOM NPUXOBAaHOrO ympasiiHHA [2]. 3apmaui
MPUXOBAHOTO YIMPABIiHHS JIO3BOJSIIOTH BHU3HAYUTU Ty CTPYKTYPY
iHpopMmoBaHoCcTH, sKy akTuBHHMH areHT (OIIP) moBuHeH HaB'a3aTh
nacuBHoMy areHty (inmomy OIIP). B po6oTi aHani3yroThCs TUIH 33124
MPUXOBAHOTO YMPaBIiHHS, SKI MOKYTh BUHUKHYTH Yy aKTHBHOTO areHTa
npu BHOOpI BIUIMBY Ha MACHBHOTO areHTa. MaHIMy/IIOBaHHS MIOBHHHO
3a0e3neyuT BUOIp LITBOBUX YCTaHOBOK PO3BUTKY, SIKI T'apaHTYIOTh
BUOIp MACHMBHUM areHTOM DIillIeHHs, 110 Oa)kaHe Ui aKTUBHOTO areHTa.
BusHauatoThcsi 0a30Bi THITM 3aJlad TMPUXOBAHOTO YIPABIIHHA Ta iX
pilIeHHs, IO MOTHBYIOTH MAaCHBHOIO areHTa 0 BBIOOPY HauOULIbII
e(EeKTUBHUX IJIs1 aKTUBHOTO areHTa Jii.

TakuM YHHOM, B MPOBEIEHHUX JIOCIIDKEHHSX BHKOPHUCTOBYETHCS
Teopisi pedreKCUBHBIX irop [2] mpu po3poOili HOPMATHBHUX MOJIEIei
nporiecy iHpopMmarniiiHoro BrumBy Ha OIIP mns mocsrHeHHs el
YIPaBJIiHHS PO3BUTKOM OPI'CHUCTEM.

Jliteparypa

1. Honenko [I'.0. Ilpouenypu mNpuUHATTA pilieHb OpWA YHOpaBIiHHI
inHoBamisimu. - K.: BIIL] "Kuiscekuii yHiBepcuret"”, 2009. — 55 c.

2. Hogikog /[.0. PednexcusHi Irpu. - M.: CUHTET, 2003. — 160 c.
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OIIOPHI BEKTOPH TA IICEBJIO OBEPHEHHSA Y IBOX
BA3OBUX IMIAXOJIAX IO 3AJTAYI JIIHIHHOI
JNTUCKPUMIHALIL
Jlonuenko B.C.

KuiB. HanionansHuii yaiBepcuteT iMeHi Tapaca LlleBuenka, Ykpaina
voldon @bigmir.net

3anayva niHifiHOT quckpuminarii (JIJ1) 3a 00'e1HaHO0 HABYATHLHOIO 32
JBOMa KJlacaMu BHOIPKOIO X; € R™,i=1,nB CTATUCTUYHIA NOCTAHOBLI

Begie ovyatok Bij P.®imepa. B anredpaiuniii nocranosmi JIJ[-3a1a4a (B
JUXOTOMIYHIM IMOCTAHOBIII) 3BOJUTHLCS 3a MEBHOI CTaHIApTHU3aLii (JIUB.
[1,2]) mo CJIA Pisasap (CJIAP) um HepiBaocreit (CJIAH) momo
PO3AUIEHOTO (yHKITIOHATY w BUTJISITY

E=Ey+{n}, Ey={1;2;...;n—1}. BigseceHns 10 OXHOrO 3 JIBOX
KJIaCiB BiJHOCHTBCS 3a BHKOHAHHSM OJHOI 3 JBOX BHKJIIOYHHX YMOB

BIJIIIOB1HO waZA, waS—A, A >0 — mapamerp 3anmadyi.Bigcrans
32  HOPMAIUTF0 MDK PO3MIIBHUMH TIMEPIUIONMHAMH  KJaciB €

t
HPONOPLIHHOI g, (t)zj.f(ég (u))du, t>0. B pooori [1] CJIIAH
0

CTaHAApTHUM YUHOM 3BoauThCA 10 CJIAP ¢ € [O,l]i 3a IIUX OOMEXKEHb

JIJ]-3aiaua 3BOUTHCS OO ONTHUMI3ALIMHOL 3a/1a4l MaKCHMI3allil BigcTaH1

MDK PpO3AUTPHUMH TiNEpIUIOIIWHAMH, TOOTO — [0 MiHiMi3alil
n—1
Zaipi >0, ToYHiImIE — 3a CKOPUIOBaHHUM  ()YHKIIIOHAJIOM
i=1

||w||2 +CT§: c>0,ceR". B po6ori [2] Tex 3miliCHIOETbCS TIEpEXif 10

nociaipkenHs  pos's3Hocti CJIAP XTw:y, y>I, ame — BXKe

3acobamu rniceBno obepuenHs (I1n0O). B xiHneBoMy paxyHKY po3B'S30K
JIJI-3amaviza OpOro MiIXOAY 3BOAUTHCS 10 MOLIYKY MiHIMyMYy JOJaTHO

BU3HAYEHOI KBaJpaTHYHOI GOpMH yT (E,-X"X-X T+xT)y B oGmacri
y=>1.

Ili mBa migXomW MOXYTh OYyTH CHHTE30BaHI y aJITOPUTMI
po3B's3anns  Jl/[-3amaui, B sAKOMYy ONTHMi3auis (QyHKIiOHAITY

2 . - . .
||w|| +cT.§ MEPIIOTO MiAXOAY 3IIHCHIOEThCSA Yy 3BYXKeHiH obOmacti. Lle

3BYXKCHHSI TIOJISITA€ Y BBEJACHHI JIOJATKOBOTO JHIMHOTO OOMEXEHHS
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(E,-X"X-X TrxTy (I +& ) =0 B mepmoMy miJxo/i, eKBiBAJIEHTHOTO

ymoBi Yy (E, - X*X-X""XT)y=0 poss'asuocri JI]1-3anaui
JPYTOTO MiIXOy.

[IpororoBaHmMil MiAXia MOIMyCKaE MEPEHECEHHS Ha BUITA0K, KOJIH
HaBYallbHA BHOIpKa CKJIQJAa€ThCS 3 MaTPUIlb HAa OCHOBI KOHIICHINii
KOPTEKHHUX OTepaTopis.[3]

Jlitrepartypa

1. VladimirVapnik. “The Nature of Statistical Learning Theory”(1998)/
John Wiley&Sons.— 732 p.

2. Kupuuenxo H.®., Jlenexa H.II. llpuMmeHeHne TICEBIOOOPATHBIX M
MPOSKIMOHHBIX ~MAaTPUI] K HCCIEJOBAHHUIO 3a7ad  YIpaBIeHUS,
HaOJto/IcHUs U uaeHTUuKauu. //KubepHeTnka U CUCTEMHBIN aHaJN3.
—2002. —Ne 4. —C. 107 — 124.

3. Honuenxo B., 3invko T., Cxomapenxo @. “Bexropu O3HaK” B 3amadi
rpymnyBaHHs iH(opmMarii: Bektopu i matpuni. —Problems of Computer
Intellectualization.— Institute of Cybernetics NASU, ITHEA.-Kyiv,
Ukraine—Sofia, Bulgaria. —2012. —C. 111 —124.

3AJAYI IT'PYITIYBAHHSI IH®OPMAIIIi: BA3OBI HIJIXO1H
Jonuenxo B.C., 3inbko T.I1.
KuiB. HanionansHuil yaiBepcuret iMeHi Tapaca LlleBuenka, Ykpaina
voldon @bigmir.net

SVD-po3BuHEHHST JIiHIHHUX ONepaTopiB Ta Teopis ICEBJIO
obeprenns ([110) 3a Mypom-IleHpoy30M € MOTYKHUM aHATITHIHHM

3aco00oM aHanizy B R", OCKiJIBKM Haga€ BHYEPIHI KOHCTPYKTHBHI
MO>KJIMBOCTI JIOCHII/PKEHHSI CHUCTEM JIHIHHUX aireOpaidyHuX piBHIHbD
(CJIAP) Ta poss'szanns 3agadi MHK mHabmmkxeHHS B Takux cucteMax. B
eBKJIIJIOBHX TIpocTopax 4ncioBuX BekrtopiB SVD- Tta [1nO-teopii
peari3yloTecsl SIK Teopii, 10 ONMUCYIOTh BIACTHBOCTI MaTpHlb, XO4a
SVD- Ta IIgO-teopii MaroTh wmmpmi, HDK Teopis ¢akTopu3anii
Matpuilb. Konremniss koprexxaux omnepartopie (KopO) 3 MaTpudHumm
KopTexamu [1,2] yMoXIuBHIIa EpeHECHEHHT MOxuBocTell SVD- Ta

[InO-ananizy MmatpuyHi eBKIifoBi mpocropu R™" | mo nossonse
pO3TIAgaTH MaTpULl SK IMPEICTaBHUKIB 3aMiCTh BEKTOPIB: BEKTOPIB
o3Hak. lle € BaxIMBUM [UIi pPO3Mi3HABAaHHS ayJdiOCHTHANIB, 1€
MaTpPUYHUM MPEACTaBHUKOM ayaio o00'ekTa € HOro CreKkTporpama,
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aHajoriggo 1 st 300pakerb. SVD Ta IInO mo3Bomsie peamizoByBaTH
poueAypr 0OpOOKM CUTHANIB, IO LTIOCTPYETHCSA 3allPONOHOBAHOK B
poOoTi ¢impTpamiss — «OYHUCTKW» CHTHAITY Ha OCHOBI SVD-momaHHS
CIIyIIHUX MaTpuib. BoHa monsArae y BiAKWAAaHHI MOJOIIINX WIEHIB y
SVD-noganHi ciaymHoro HaOpy O0'€KTiB: MaTpUlb YW MaTPUYHUX
KOPTEXIiB, 10 BiJIMOBIal0Th HaBYaNbHIM BuOipmi. [Iporenypa onucana
Ha TPUKIaAl BEKTOpiB, xo4ya TexHika KopO mo3Bomse mepeHect ii y
TOMYy CaMOMy BUIJISIII Ha MaTpU4HiI TPEACTaBHUKH. Pesynbrar
npouenypu SVD-dinbrpanii Ha NpHUKIaai MOBHHX CHTHAIIB «IEPEBOY
Ta «3BYK» MpeacTaBieHo Ha Puc. 1.

Pucl. Pesyneratr SVD-dineTpanii ciiB «1epeBo» Ta «3BYK»

Jlireparypa

1. Honuenko B.C., 3unpko T.II. KoHuenmuss KOpPTEKHOCTH U €€
peanu3anms Ui MaTPUYHBIX KOpTexel // MexayHapoaHbIi Hay4dHO-
TexHnueckud sxypHan «[Ipobnemsbl ynpaBnenuss u wuHpopMaTuku',
2016, Ne4. ---- C. 87--99.

2. Donchenko V., Zinko T., Skotarenko F. Feature vectors in
grouping information problem in applied mathematics: vectors and
matrixes // Problems of computer Intellectualization. ITHEA, Kiyv,
Ukraine-Sofia, Bulgaria, 2012. --- P. 111--124.
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METO]I HAUMEHIIINX KBAJIPATIB Y MHOKUHHIN
MATPUYHIN PET'PECIi: IPUKJIA 3ACTOCYBAHHSI
Jonuenko B.C., Hazapara I.M.

KuiB. HamtionansHM yHiBepcuTeT iMeHi Tapaca llleBuenka, Ykpaina
voldon @bigmir.net, inna_na @ukr.net

VY nonoBiai po3IsHYTO NPUKIAL 3aCTOCYBAHHS METOLY HAalMEHIINX
kBagpatiB  (MHK) y MHOXMHHIK MaTpuuHiii  perpecii mis
MPOTHO3YBAaHHA  MaKpOCKOHOMIYHMX  TIOKa3HHUKiB.  Bukopucrano
po3pobnenuit y [1, 2] maremarnuHwii amapar cuHryisipHoro (SVD)
po3kiany i rexuiky ncesmoodepreHHs (I110) 3a Mypowm - [lenpoy3om y
paMKax pO3BHTKY KOHIICMIi KOPTEXKHUX omepatopiB. 30Kpema,
peanizoBaHO 3ampornoHoBaHui y [2] anroputm MHK-ormintoBaHHS 115
BEKTOpa HEBIIOMHUX TapaMeTpiB KJjacy MAaTpHUYHUX QYHKIH y
cepenoBumi  Wolfram Mathematica ans  po3p’sizaHHs  3ajadi
MPOTHO3YBAaHHS MaKpPOMOKa3HUKIB (BHYTPILIHHOTO BaJIOBOTO MPOIYKTY,
OIIaTH TIpalli HaliMaHWX TPaIliBHUKIB, KIiHIEBUX CIIO)KMBYMX BHTpAT,
€KCITOPTY TOBAPIB Ta IMOCIYT, IMIOPTY TOBapiB Ta MOCIYT).

EmmipuunnuMu TaHUMHK U po3paxyHKIiB cTtanu AaHi [lepkaBHOT
ciyxO6u cratuctukn Ykpaimm 3a 2007 — 2016 pp. [3]. Tounicts
MMPOTHO3YBaHHS PIYHUX EKOHOMIYHHMX IOKAa3HUKIB 3a KpurepieM APE
(absolute percentage error) — no 20%. IlepeBumenns 10% 3HadeHHS
MOXMOKM MOXKHA TMOSCHUTA BHKOPHCTAHHSM CTAaTUCTHYHHMX JaHUX
kpuzoBux 2008 — 2009 pokiB, a TaKOX JaHUX 0€3 ypaxyBaHHS THMYAcO-
BO okyrnoBaHoi Teputopii AP Kpum, M. CeBacTomosis Ta 4aCTUHH 30HU
MPOBEICHHS aHTHTEPOPUCTUIHO]T OTepariii.

TakuM YMHOM, MPOBEAEH]I PO3PAXYHKH MOKA3ylOTh, 110 3aIPOIIOHO-
BaHUM MiAXig Moxe OyTH BUKOPUCTaHUM Jisi pO3B’SA3aHHS 3a/4ad
MaKpOIPOTHO3YBAHHS 3 IPUIHSATHOIO JIJIS ITAHYBAHHS TOYHICTIO.
Jliteparypa
1. Donchenko V. “Feature Vectors” in Grouping Information Problem
in Applied Mathematics: Vectors and Matrixes / V. Donchenko,
T. Zinko, F. Skotarenko // Problems of Computer Intellectualization:
international conference, Institute of Cybernetics NASU, ITHEA. —
Kyiv, Ukraine, - Sofia, Bulgaria. —2012. — P. 111-124.

2. Jonuenko B.C. Marpuuna muoxkwuaHa perpecis / B.C. JloHueHko,
O.B. Tapacosa// Bicauk KHY imeni Tapaca IlleBuenka. Cepist: }i3.-
MaT. Hayku. - 2015. — Ne 2. — C. 133-138.

3. Odimitianii  cait [epxaBHOi CIy)kOM CTaTUCTUKH  YKpaiHU
[EnexTponnuii pecypc| — Pexxum noctymy: http:// www.ukrstat.gov.ua.
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KOOIIEPATUBHI ITPU B BOCA TA XAYCKIIIEPA B 3AJAUI
PO IMMPU3HAYEHHS
Jlouenko C.I.
KuiB. HamtionansHMA yHiBepcuTeT iMeHi Tapaca llleBuenka, Ykpaina
Sergei204@ukr.net

Posrnsimaerbess ABI  MOCTAHOBKM 3ajjad MEpPEpO3NOALTY CYyMapHOTO
3apo0iTKy B MOAU(iKOBaHIN 3amaui Tpo MpU3HAYCHHS, MEXaHi3M
nepepo3noity OyayeTbess Ha 0a3i amapary KOOMEpaTHBHOI Teopii irop
(muB. [1]). Hexall € n areHTiB 3 HOPOAYKTHBHOCTAMHU d;,d,...,d, , A€

a2a, >...2a, >0 Ta Hexail Tpeba 3BIIBHUTH OJHOIO POOITHUKA Bif

BUKOHaHHS 0€310cepeIHbO CBOET pOOOTH Ta EPEPO3MONIINTH YaCTUHY
3apo0O0TKyY iHIHMX pOOITHUKIB HA HOTO KOPUCTH.

SKmo  3BINBHAETHCS  HaMEHII  KBami()ikoBaHWH  pOOITHUK
(HampuKa, A7 BUKOHAHHS TOCHOJAPChKUX POOIT), TO 11€ HA3UBAETHCS
rpor0 B Xayckirmepa. B 1poMy BUMAgKy XapakTepHCTHYHA (YHKIIiS
nopisrioe V(S)=) g —migl(ai ), a xommoHeHTH Bektopa Illerui

ieS <

k-1
n—k 1
MaloTh BUMIIS: O) =————a; + Zfai .
n—k+1 S (n—i(n—i+l)

[lpu ubOMy BHUSBISETBCS, IO SAPO TPU 3aBXKIAW HE € TOPOXKHIM,
OJHAK XapaKTepuCTH4YHA (YHKLIs He € OIMyKJow, ToMy Bekrop Llemi
MOJXKE 1 HE HAJIGXKATH SLIPY TPH.

SKmo  3BiBHAETbCS —~ HAHOUTBII — KBaJlipikOBaHW  pOOITHHK
(Hampukian, [ms 37iCHEHHS KePIBHUIITBA PEITOO MPAIliBHUKIB), TO 1€
Ha3uBaeThCS TpPol0 B Ooca. B mpOoMy BHMAAKy  XapakTepUCTHYHA
¢yHkuis gopiBHIOE V(S) = Zai —max (ai) , A KOMIIOHEHTH BEKTOpa

ieS ieS
. k— & 1
Ierun MarOTh BUTTIAL: O = ——a; + z —a;.
j=k+1J (=D
Jliteparypa
1. Branzei R., Dimitrov D., Tijs S.. Models in cooperative game theory.
- Springer, 2008.- 201 p.
2. Owen G.. Game theory. - Emerald group publishing limited, 2013.
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HIJITOTOBKA CTYJAEHTIB 1O IPUHHATTS PINIEHD B
YMOBAX HEBU3HAYEHHOCTI Y MAUBY THIN
MPO®ECIMHIN OISIJTBHOCTI
Jnauenko O. .

MapiynonsChbKUi Jep:kaBHUM YHIBEPCUTET, YKpaiHa
djoksana@gmail.com

B opranizamiiiHiii, HaykoBili 1 1HXKEHEpHIH IisTIBHOCTI BiX
MPABIIIBHOCTI MPUHHATHX PIlIeHb 3aJeXKUTHh ayke Oarato. Tomy BuIIi
HaBYaIlbHI 3aKJIa ¥ TIOBMHHI TOTYBaTH CTYJEHTIB IO pO3B’sA3aHHS 3a/1a4
Takoro piBHiA. OcoONMHMBO II€ CTOCYEThCS (DaxiBIiB 13 CHCTEMHOIO
aHaizy. CTyZCHTH IaHOI CHEIiaJIbHOCTI BHBYAIOTh TCOPIF0 HEYITKUX
MHOXWH, TPAAWIiiHY 1 HEUiTKY JIOTIKY, BUAH HEHPOMEPEK, METOAH iX
3aCTOCYBaHHS Ta CHOCOOM BHKOPHCTAHHS TE€HETHYHOTO MOMIYKY JUIS
ONTUMi3allii TNapaMeTpiB TEXHIYHMX cHCTeM. IM Tpeba BMiTH
BUKOPHCTOBYBATH IHTENIEKTyallbHI CHUCTEMH WIATPUMKH TPUHHATTS
pilmenb,  mgoOWpaTH  MapaMeTpd  HEUpOMEepexki,  po3poOIsATH
creliani3oBaHi MOAYJIi TEHETHYHOTO TIOUIYKY JUIsi KOHKPETHOI 3a7a4i Ta
Oarato iHIroro. /s MbOro HeOOXIAHO HE MPOCTO 3HATH MAaTEMAaTHKY, a
1 BMITH 11 BAKOPUCTOBYBATH TIPH PO3B’A3yBaHHI MpodeciitHux 3amay.

VY mporieci ekcriepuMeHTanbHOI pOOOTH HaMH OYJI0 BHSIBICHO, IO
CTY[ICHTH, Ha >Kajb, BBa)XAalOTh MaTEMaTH4HI JUCIUIUIIHU JIWIIC
HaBYAIIbHUMU, IO MOTPIOHO BHWBYATH, A€ SKi HIKOIM HE CTAaHYTh B
Harofi y MaitOyTHiii nmpodeciiiHiil gismpHOCTI. Taky BimmoBiae mamm 120
CTy/CHTIB-0akanaBpiB pi3HUX KypciB 31 168 onuryBanux (71%), 32
BUITyCKHHMKA, SIKi TIPaIlOIOTh 3a OOpaHOI0 CIemialbHICTIO 3 53
ormutyBanux (60%), 16 marictpanrtiB 3 28 omutyBanux (57%). Byno
MPOaHaIi30BaHO KYpPCOBI Ta JWIUIOMHI poOOTH OakanaBpiB, aiie, Ha
Kallb, Malke Hi OJIHA 3 HUX HE MICTHJIa MaTeMaTHYHHX OOIPYHTYBaHb
po3po0iieHNX CTyAeHTaMu ©0a3 [aHWX, M[POrpaMHUX TPOAYKTIB,
cripoekToBaHuX iHpopmariitaux WEB-pecypcis.

Bpaxkaemo, 1m0 Ui po3B’si3aHHSA JIaHOI TpoOieMH HeoOXigHa
iHTeTpalisi MaTeMaTHYHUX Ta CHEI[aIbHUX IUCIUILTIH Yy ITiJrOTOBII
(axiBLiB 13 CUCTEMHOI0 aHaJli3y Ha METOAOJOTIYHOMY, METOTUYHOMY 1
3MicTOBHUX piBHsAX. CamMe BOHAa HAagacTh MOXIIMBICTH 3a0€3MEUUTH
MiArOTOBKY ©OakanaBpiB 13 CHCTEMHOrO aHamily, sKi OyOyTh 3IaTHi
OOIpyHTOBYBaTH  TNPUMHATI  MPOEKTHI  pilleHHsA,  3AIHCHIOBATH
ITOCTAaHOBKY ¥ BUKOHYBATH €KCIICPUMEHTH 10 TIEPEBIPIll X KOPEKTHOCTI
Ta e(PeKTUBHOCTI.
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T'PAHAYHUH PO3MOIII ®YHKITIOHAJTY JIJISA
HAINIBMAPKIBCBKOI'O MPOLOECY MEJUYHOI'O
CTPAXYBAHHA
€neiixo S.1., Kymmnip LB.

JIbBiBCHKMIA HalliOHATILHUN YHiBepcHUTET iMeHi [BaHa @panka, Ykpaina
kushnir.iruna@gmail.com

IHMBiTyanbHI MOJIICK METUYHOTO CTPaxyBaHHsS OyJIeMO pO3TIIsIaTH
K JesKuidl  HamiBMapkiBchkmit mporec &, (r) 120, teT  Ha
dazoBomy npocTopi
E=Ey+{n}, E0:{1;2;...;n—1}.z'g=inf{t20: §g(O)¢§g(I)},

Ff(1)=Plr, st & (7,)=j1&(0)=i}.
n-1 [
Ff(1)=Y Ff (t)=P{r, <t| £, (0)=i}, ij=lLn-1.
i=1

Marpuns  P=[pyl . ne py=Pl&(n)=j14:(0)=i},
BKJIQJICHOT'O JIAHIIIOT'a MapKOBa € HEPO3KIIAAHOIO 1 11 Hel icHye equHumi
CTallioHapHUH po3nmofin  py,..., 0, ;. CepenHiii uac mnepeGyBaHH:A

CTpaxyBaJbHHKA B OJHOMY i3 CTaHiB Oy/leMO BBa)XaTH HECKIHUCHHHM,
(dhyHKIIIOHAT LBOTO rporecy Oynemo 3a7aBaTi K

8, (t) = If(fg (u))du, t>0, ne f - monatHs QYHKIIiS HA [0,00) .
0

Teopema. Hexait 86[0,1], L(t) - noBuUIbHO 3MiHHA (YHKI[S Ha

(1— F? (t))tg n-l

HECKIHYEHHOCTI, TaKi, 10 - q, Zal- p; >0. Tomi

L(1) t—>o0 o
n—1
g ([) © 1 Zaipi
limP{gT<x}=G(x),;[e Il dG(x)zn_l i=l A>0.
t—>00 0 +X Zal-pi(f(i)+/1)
i=1
Jlireparypa

1. Eneiiko . W., llypenxkoB B. M. [IpenenbHbie pacnpeneincHus
BPEMEHHBIX CPEJHUX JJI1 IMOJYMAapKOBCKOTO MpoIlecca € KOHEYHBIM
YUCIIOM COCTOSTHMM // YKp. MaT. )KypH. - 1979. - 31, Ne 5. - C. 598-603.
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TABJIMYHI AJITOPUTMHA
3yb6enko B.B.
KuiBcrkuit HamioHambHUH yHiBepcuteT iMeHi Tapaca llleBuyenka,
Ykpaina
vvz@unicyb.kiev.ua

B [1] 3mificHema cmpo0a  yTOYHWTH — 3arajlbHE  MTOHSTTA
00YHCITIOBATILHOI TIPOIIETypH Ta a0CTPAKTHOTO alroputMy. B gomosimi
BUJUISIETBCS MIJKIAC TaOIMYHUX AITOPUTMIB SK OCHOBa JUIS yCiX
KJIACHYHHX AITOPUTMIYHUX CUCTEM.

Hexait yacoswuii npoctip I' i3oMopdHuUil aguTuBHINA rpyni Z wimux
aucen i P - poBimeHa npoueaypa y mpocropi [1=(Z,S)1.
dakTopuszyeMo (QYHKIIIO IEepexoayd 3a YacOBHUM apryMEHTOM i
craHamu. 3adikCyeMO JAedKy dYacoBy KOHCTaHTYk >0 1 meBHe
BIJHOIICHHS €KBIBAJIEHTHOCTI 7 Ha craHax i3S . bymemo kaszaru, mo
¢dyHKIIS mepexogay ¢ TepiogudHa 3a MOIYJEM BIIHOUICHHS 7 13
nepiogoM k (k -mepiogMyHa 3a MOIYJEM 77 ), SKIIO AJIs OyIb-SKUX
€KBIBAJICHTHUX CTaHIB p Ta s 1 JOBUIBHOIO MOMEHTY 4YacyteZ,
BUKOHYEThCS  O(f, p)=0(t+k,s). SKIIO eKBIBaAJIEHTHICTb 77 Mae€
CKIHYEHHHWI 1iHAEKC |z| 1 po3B’s3HI Kiacu, TO TMpoleaypa 3
MePioMIHO0 (PYHKIIEI0 MEPeXoy € aOCTPaKTHUM allrOPUTMOM, SIKUI
Ha3HUBAETHCS TAOIUYHIM.

Tpamuiiiini alIropuTMiuyHI CUCTEMH € TAOJUYHMMHU SK aOCTPaKTHI
QITOPUTMH, a OCKIIBKM BOHHM aBTOMaTHi, To # 1— mepiogmyHi
(ckinuenni aBromaru, MII-aBTomatn Ttomo). Hanpuknan, mamwHa
Triopinra € TabMMYHUM 1 — TIepiOJMYHIM ANTOPUTMOM: JIBa ii CTaHU
€KBIBaJICHTHI, SKIIO iXHI BHYTPIIIHI CTaHU Ta CTAaHH POOOUYMX KOMIPOK
30iratoThcsl.

PosrisgaioTecsi TEOpeMH PO aHali3 Ta CHHTE3, a TaKOX IHIII
BJIACTUBOCTI TAOJMYHUX aITOPUTMIB.

Jliteparypa

1. 3ybenxko B.B. [TIlporpamyBanns: HaBuanbHuii  1OCIOHHK
/B.B.3yb6enxo, JI. JI. Owmempuyk.— K.: BIIl «KuiBchkmii
yHiBepcuteT», 2011. - 625 c.

! TaGuani anropuT™MH MOXYTh GYTH BU3HAUYEH] Y GYAb-AKOMY (DAKTOPH30BAHOMY
4acoBOMY IIPOCTOP.

156



MOJEJJIOBAHHS ITPOLECY PO3IIOBCIO/KEHHS
IH®OPMAIIIL 3 YPAXYBAHHSM COLIAJIBHOI'O BILIUBY
IBoxin €.B., Maxuo M.®., Haymenko F0.0., Ananacenko /I.B.
KuiBcrkuit HamioHabHUH yHIBepcuTeT iMeHi Tapaca llleBuyenka,
VYkpaina
ivohin@univ.kiev.ua

IIpomecu posmoBciokeHHsT iH(OpMaIii, MO BiIOYBalOTECA Y
CYCHIJIBCTBI, XapaKTEepU3yIOThCS XAaOTHYHOIO TUHAMIKOIO, MOJCIIOBaH-
HS1 SIKOT MPU3BOAMTSH 0 TMOSBH HOBHX MaTeMaTHYHUX CTPYKTYp Ta CXEM,
SIKAM BIIACTHBA CTATUCTHYHA (HEMIOBHA) TIOBTOPIOBAHICTb.

IIpu peamizamii anropuTMiB MOJETIOBAHHS COIIaJbHUX IPOIECIB
PO3paxyHKH MOTPeOYIOTh 3HAYHUX BUTpAT yacy. ToMy IUIsl TOANBIIOTO
BUKOPHCTAaHHS METOIWKHA HeoOXimHa po3poOka BapiaHTIB OomTHUMIi3amii
po0OTH anTOpUTMIB, a TaKOK CTBOPEHHS HOBHX METOAIB (hopMamizarii
mporeciB, 10 BigOYyBarOTbCS 3  ypaxyBaHHSIM  OCOOJIMBOCTEH
po3noBcrokeHHs iHQopMaiii. Ile 0coONMBO BaKIMBO B Cy4YacHHX
YMOBax IOUPOKOTO BIUTUBY 3aco0iB  COMiaTbHUX MeEpeX Ha
iH(opMaIIiiiHi MPoIecH y CyCIiIbCTBI.

VY naniii poOOTI 3MO/AENBOBAHO Ta JOCIIKEHO MPOIEC PO3MO-
BCIOJDKEHHS JIesikoi iH(popMarii muisxoM KOMyHIKallii B MeXax 3aJ1aHoi
LiTBbOBOI ayUTOPii. 3aNPONOHOBAaHUHI MiAXiA BUKOPUCTOBYE OPHUTiHAIIb-
HY METOJIMKY MOJICTIOBaHHS MPOIECY MPOHUKHEHHS (PO3IIOBCIOIKEHHS)
BIUIMBY iH(OpMallii Ha 3aJlaHy LIJTbOBY ayAuTOpit0. BukopucroByeThes
migxin, mo Oa3yeTbess Ha Mojeni oOMiHy iH(opmariiero y Mepexi
HEHUPONOIIOHKUX eIeMEHTIB. MOJICIIIOBaHHS MTPOIIECY 3/1MCHEHO 3a YMOB
MOXKJIUBOCTI  CIIJIKyBaHHS KOXXHOI 0COOM MiJIBOBOI ayauTopii 3
JOBIIBHOIO ~ KUNBKICTIO iHIIMX y4YacHHKIB Mepexi. DopmyBaHHA
pe3ysbTaTiB 3IIMCHIOETbCA 3a JOIOMOTOI0 3aJaHOro Habopy JOBipH
KOPHCTYBa4iB OJIMH JI0 1HIIIOTO i 331aHOTO TIOPOTOBOTO PiBHS CIIPHIHHST-
JUBOCTI BXimHOI iH(popMarii ocibaMu HiIbOBOI ayIUTOpIii.

ANTOpUTM iMITalliiHOTO MOJIENIOBAHHS MIPOLECY PO3MOBCIOKEHHS
iHpopMallii 6a3yeThCcsl Ha TPEACTABICHH] €JIEMEHTIB MEpexi y BUIIISIII
rpada, BEpIINHHU SKOTO OIMMUCYIOThCS apaMeTpaMy CIIPUHHSATIUBOCTI JI0
BxinHOi iHpopManii Ta B3aeMHOi AOBipH, IO MOXe OyTH OTpUMaHE 3
BUKOPWUCTAHHSAM, HaINpPHUKJIQd, €JIEMCHTIB  Teopii JIMHAMIYHOTO
comianbHOTO BITMBY Jlarane [1].

Jliteparypa

1. Nowak A., Szamrej J., Latané B. From private attitude to public
opinion: a dynamic theory of social impact // Psychological Review,
1990, vol. 97, PP. 362-376.
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CEKBEHIIIMHI YACJIEHHSA TPAH3UIIHHAX
MOJAJBHUX JIOTIK HEMOHOTOHHHUX YACTKOBHUX
NPEAUKATIB
Kacesiok B.C., Mamorenko JI.M., Hkinbuak O.C.

KuiB. HanionansHuii yaiBepcureT iMeHi Tapaca LlleBuenka, Ykpaina
tk@unicyb.kiev.ua

g onucy ¥ MozeroBaHHs Pi3HOMAaHITHHX MPEIMETHAX O0acTe 3
BEITMKUM YCITIXOM BHKOPUCTOBYIOTHCS MOZABHI JIOTIKH. MOXKIHBOCTI
TPaJULIHHUX MOJAILHUX JIOTiK 1 KOMITO3HUI[IHHO-HOMIHATUBHUX JIOTIK
YaCTKOBUX TMPEANKATIiB CHHTE3YIOTh KOMIIO3UI[ITHO-HOMIHATHUBHI
MOJanbHI JIOTIKM, BOHH BPaXxOBYIOTH HEMOBHOTY, YaCTKOBICTh
iHpopmalii mpo mpeaMeTHy oOmacth. HaiiBaxmpimmMm ix kiacom €
TpaH3uMiiHI MonanbHi Joriku (TMJI), sxi BimOMBaIOTH acmeKT 3MiHH i
PO3BUTKY MpeIMETHUX 00IacTeH.

VYcnimHe po3B'si3aHHS HU3KU 33714, 110 BUHUKAIOTh y Cy4acHUX iH-
dopmaniiHMX 1  TpOrpaMHHX  CHCTeMax, HEMOXIuBe  0e3
KOHCTPYKTHUBHOTO 3HAaXOKEHHS BHBEICHb. E(eKTuBHHM amapaTom
moOy/I0BM BUBEJICHb € CEKBEHIIIMHI YnciaeHHs. [100y/10B1 CEeKBEHIIMHUX
YUCIIEHb YUCTUX meprionopaakoBux TMJI yacTKOBUX HEMOHOTOHHMX
MpeIMKaTiB TPUCBAYCHA NaHa MomnoBiAs. OCHOBHA yBara IpHIiJieHA
YUCIEeHHIM 3araibHux TMIJL

Cexkseniitai yncienns: TMJI ¢popmani3yroTs BiIHOIIEHHS JIOTIYHOTO
HACJIAKY 751 MHOKHH creln(ikoBaHUX cTaHaMH GopMyJ1. 3aJeKHO Bij
YMOB, HaKJIQJCHUX Ha BIJHOIIEHHS MEPEXOiy, OTPUMYEMO Pi3Hi KIIach
YHUCieHb. B OTOBI/I PO3IIISIHYTO BUITAIKU, KOJIM 1€ BiJHOIICHHS MOXE
OyTH pedICKTUBHUM, CUMETPUYHUM Yd TPAH3UTHUBHUM; TOJI 10 HA3BH
yuciaeHHss pomaemo R, T, S. OTxe, MaeMO Taki YHCICHHS YHUCTUX
nepmonopsinkoBux 3aranpanx TMJI: GMQC (Ha BiJHOIIEHHS
JOCSDKHOCTI  Hemae oOmexeHb), GMQC R, GMQC_S, GMQC T,
GMQC_RS, GMQC_RT, GMQC_RTS.

HaBeneno cexBeHwuiiiHi ¢opmu (IpaBuiia BUBEACHHS) Ta YMOBHU
3aMKHEHOCTI CEKBEHIlIl B MPOMOHOBAaHWX YHMCIEHHsX. Omuc ymoBH
3aMKHEHOCTI ~ CEKBeHWii  omupaeTbcs Ha  HOHATTI  Rs-Un,-
€KBIBJIGHTHOCTI (OpPMYJ Ta BUKOPUCTOBYE CIICIiAIbHI TpPEJINKaTH-
inauKatopu Ez HaSBHOCTI 3HAYCHHS IS IPEAMETHUAX 3MIHHHX.

st OynoBaHMX YHCIIEHB TOBEJCHO TEOPEMH KOPEKTHOCTI M MOBHO-
Td. JloBe#AEHHS TeopeMH IMOBHOTH OIHUPAETHCS HA TEOpPEMY IIPO
iCHyBaHHS KOHTPMOZETI Ul HE3aMKHEHOTO LUIIXY B CEKBEHLIHHOMY
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nepeBi. Jis moOymoBM KOHTPMOIETi BHKOPHUCTAHO METOJ[ CHUCTEM
MOJICTTbHIX MHOXHH.

Jlitrepartypa

1. Hikitaerako M.C., lkinpasak C.C. Ilpukmamna morika. — K.: BIIL]
KuiBcrkuit yHiBepcurer, 2013. — 278 c.

2. Shkilniak. O. Modal Logics of Partial Predicates without
Monotonicity Restriction. In Proceedings FOI-2015. Chisinau, Moldova,
2015, PP. 198-211.

3ACTOCYBAHHS METOAIB CUCTEMHOI'O AHAJII3Y JJISA
MPOTHO3YBAHHSA PO3BUTKY EKOCUCTEM
Koasipa 1O. €., Mepkyaosa K.B.
MapiynonsChKUi IepKaBHUHN YHIBEPCHTET, Y KpaiHa
yukol @ukr.net

XapakTepHOIO OCOONMBICTIO PO3BUTKY POCIMHHUX TOMYJALINA €
mosiBa 3 OJMHOPIAHOI Mach OKPEMHX pOCIHH, SKi HECIOJiBaHO
3'SIBJIIIOTBCS Y MPOCTOPOBO-HEOAHOPIIHUX 10 KOHIEHTpaIli iromac i
ix sikicHoi BimmiHHOCTI. Lls mpoliiemMa MOXXe MaTH MicClle B KOHTEKCTI
CTBOPEHHSI IITyYHHMX JiCiB Ha MIBAEHHOMY CXOAi YKpaiHH, L0 €
YaCTUHOIO JIEPXKABHOI MPOrpamy, LI0J0 30aJaHCOBAHOIO BiJIHOBICHHS
eKocucTeM. TOMy MpPOTHO3YBaHHS PO3BUTKY JICOBUX MAaCHBIB Mae€
OasyBaTucsi Ha BHUKOPHCTAaHHI MaTeMaTHYHMX METOAIB CHUCTEMHOIO
aHaizy.

B nanwii wac icHye IOCHTH 0araTo pPi3HOMAHITHHX JIHUCKPETHHUX i
Oe3nepepBHUX, JETEPMIHICTUYHUX 1 CTOXaCTHMYHUX Mojened [1].
HeoOxigHo Big3HauWTH, MmO B 3BS3KYy 3 LUM OCOOJMBY yBary
3aciyroBye "MatemaTiuHa Teopis 00opoThOM 3a icHyBaHHS" Bombrepa
[2]. Po3BUTOK TEOPETHYHOI €KOJIOTIT B HACTYITHI JECATUIIITTS TIOBHICTIO
MiATBEPIMIIO TIAMOUHY 1 TPABMIIBHICTD HOTO 11eH A CUCTEMH «XMXKAaK-
KepTBay.

€ BCi miJacTaBM BBaXKaTH, IO PIiBHAHHS Bonbrepa mMoxyTh OyTn
BUKOPUCTAHI TaKOX JIJISl OMHUCY JWHAMIKH POCIMHHHUX TMOIYJISIIH, i
JMCOBUX €KOCHUCTeM, 30Kpema. JlIs 1poro MAOMINIBHO MOKa3aTH
OTPUMAaHHS IIUX PIBHAHB 3 YUCTO €KOJIOITUHHUX IIEPETYMOB.

Po3rnsiHeMo cIIIBTOBapUCTBO POCIMHHMUX IOMYJALIH, CTPYyKTypa
SKOTO CKJIQJA€TbCsi 3 TPhOX OCHOBHUX Tpym: 1 - MpOAYLEHTH 3
Oiomacoro (a0 KoHUeHTpamisMu) x;(i=1,2,..,m), 1e JiCOBI

Haca/DKEHHS; 2 - KOHCYMEHTH 3 KOHIICHTPAISIMH Y j( j=12,...,n). Jo
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mi€i Tpymud BiTHECEMO TPaBOIMHUX TBApWH, 1 PO3KJIamadiB, SKi
PO3LICIIIOIOT, MEPTBY OpraHiky Ha TpPOCTI PEYOBUHH,  fKi
BUKOPHCTOBYIOTbCS TPOAYLIEHTAMH, a TaKOX XWIXKI POCIHHH;, 3 -
cyocTpatn 3 KoHUeHTpauismu ¢ (k=12,..,p).. lle abioTnuni
peUOBHHU (B OCHOBHOMY INPOIYKTH KUTTEAISUTBHOCTI KOHCYMEHTOB),
10 BUKOPHCTOBYIOTHCSI IPOYLICHTAMH.

CkiameMo piBHSIHHA, IO BiZOOpaKaroTh OalaHC Mac KOXKHOTO 3 ITHX
KOMITOHCHTIB:

. X n
di; 1 dt =(F{ =D} )x; =YV =y, + Ry, i=1,sm,
j=1

. . n
dy; /dtz(FyJ —D;)yj —Zviry, +R,, j=1l..n,

r=1

n m
dey 1dt = Uy =Y WX, +R., k=1,...p.
j=1 i=1

I Nl i . .

Tyt Fx,Dx,Fx ,Dx- GyHKIIT HapOMKyBaHOCTI 1 CMEPTHOCTI
MNPOAYIEHTIB 1 KoHCyMeHTiB. DyHKIiS HApOKyBaHOCTI  JUIs
MPOJIYIICHTIB BU3HAYAETHCS INTYYHUM HACAPKEHHSIM. Vl - GyHKIs

BUINaHHS, IO OIKCY€ MIBUJAKICTH CIIOKMBAaHHS OioMacH i-ro BHIa-
MPOAYLIEHTa OJMHULIEIO 010MaCH j-TrO BUIY-KOHCYMEHTa; V . - QyHKIis

Jr

BUiJIaHHA j-TO BUAY r-M (IIOMiX KOHCyMeHTiB), U ki IHTEHCHBHICTH
BUPOOHUIITBA k-TO cyOcTpara j-M KOHCYMEHTOM; ij- IHTEHCUBHICTh

CHOXXMBaHHS k-To cyOcTpara i-M HpOIYLEHTOM; RXZRy =R, -

CyMa BXIiJHMX 1 BHUXIJIHUX TIOTOKIB BIiJTIOBITHUX KOMIOHEHT. Y
3arallbHOMY BUTIQJIKy Bci Ii (yHKIii 3ajexarb BiJ IapaMeTpiB
30BHIIIHBOTO cepepoBuma. LIInsgxom mepeTBOpeHHS 3MIHHHUX BKa3aHa
crcreMa Moke OyTH IpeJCTaBjlIeHa Y BUIIIAI piBHSAHb BonbTepa [2], mo
OIKCYE B3aEMOJIII0 BUIB THITY «XHXKAK-)KEPTBaA» 1 MAa€ TaKOXK PILICHHS
JUTS JTICOBUX CIIIBTOBapHCTB.

Jliteparypa

1. Pusamuenko T.}O., Pybun A.b. Marematuyeckue MoOJICIH
OMOJIOTHUYECKHUX TPOAYKITHOHHEIX MPOIIECcCOB. - M., 1993,

2. V.Volterra. Lecons sur la theorie mathematique de la lutte pour la
vie. - Paris-Gauthier-Villars, 1931.
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METOJ NOJAHHSA BIJHOIIEHBb MI’K CIOBAMU TA
KECTAMUAU
Kpak 10.B., Kacesanok B.C., Boasunna LI.
KuiB. HamtionansHMA yHiBepcuTeT iMeHi Tapaca llleBuenka, Ykpaina
krak @univ.kiev.ua

B momoBimi mpoOmMOHYEThCA MiAXiM OO0 TMOOYAOBH CHUCTEMH
aBTOMATH30BaHOTO MepeKiagy i3 pOo3MOBHOI MOBH Ha >kecToBy. s
nepekyany 3aMicTh MOCTIJOBHOCTEH CIIiB Ta JKECTiB BUKOPUCTOBYIOTHCS
rpaMaTHUYHI TIOHATTS CJIOBO3MiHM Ta 4YactTuHH MOBH [1]. Tomy
HEOOXiTHUM € CTBOPEHHS METOAY TOJaHHS BiJHOIIEHb MIX CIIOBaMH
MOBH Ta BIJNOBIIHUMH iM xecTamu. J[Js CTBOpPEHHS Takoi MHOXXWHU
BiJTHOIIIEHh BUKOPUCTOBYIOTHCSI ITOCIIIIOBHOCTI CJIiB Ta KECTIB:

" 01 KOJCHOI epamamuyHoi KOHCMPYKYii nepexknady U3HAYaemvCs
CRUCOK NOCNIO08HOCMEN ClI6 MA HCecmis, Wo € ii enemMeHmami;

" 0J14 Cli6 3 KOJCHOI 3 OMPUMAHUX NOCTIO08HOCIEl Clli8 BUSHAYAIOMbCSL
napu «CioBoO—xHCeCmy»;

" 01 BUNAOKY, KOJIU MHONCUHA BIONOBIOHOCMeEl Clli@ Jcecmam He
Micmumo napu «c1080—acecmy, 000AEMO ii Yy MHONCUH) .

Sxmo BHACHIOK (QOpMyBaHHS MHOXHHH BiJIMTOBITHOCTEH MiX
CJIOBaMH Ta )KECTaMU 1CHY€ AEKiJIbKa BapiaHTIB MepeKyaay AJsl OTHOTO
CIIOBa, HEOOXiJIHO TMpOBECTH aHaji3 TNepeKiany, IO MICTHTh
MOCJIIZIOBHOCTI 3 UM CJIOBOM. Jljisi CJIIB 3 BapiaTHUBHICTIO MEpeKiary
BKa3YeThCs onepauii gonaBaHHA a00 BUIIyYEHHS KaTeropii cI0BO3MiHH
Ta TOCHiJOBHOCTEH cJIiB ab0 kKecTiB Ik BUOOPY NMPaBHILHOTO BapiaHTy
MepeKay.

HasBHicT, 3acO0IB MOJaHHSA BIiAHONICEHh MK TpaMaTHYHUMH
KOHCTPYKLiISIMH pEeuYeHb MOBH Ta JXECTaMH [a€ 3MOTY BHKOHYBaTH
ABTOMATH30BaHU TIEPEKIa]l Ha JKECTOBY MOBY. HeoOXimHOIO yMOBOIO
s 1oOyAoBM Ta (YHKIIOHYBaHHA CHUCTEMH aBTOMAaTH30BaHOTO
nepeKaagy € JBOMOBHHUH KOPIYC PEYEHb 3BHYAMHOIO Ta >KECTOBOIO
MOBaMH, Ha OCHOBI SIKOTO TaKa cucteMa OyJy€eTbCs, BiJ] IOBHOTH SIKOTO
3aJIeKUTh SIKICTh Tepekiany. TecToBa pealizallisi 3anpornOHOBaHOTO
METOAY MOoKa3aya Horo eheKTUBHICTh I BUPILICHHS TaHOi IPOOJIEMH.
Jliteparypa
1. Krak Iu.V., Barmak O.V., Romanyshyn S.O. The method of
generalized grammar structures for text to gestures computer-aided
translation // Cybernetics and Systems Analysis. - 2014. -Vol. 50, Is. 1. -
P. 116-123.
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MOJIEJTIOBAHHS ®I3UKO-XIMIYHUX BJIACTUBOCTEA
BATATOKOMIIOHEHTHHX CIIJIABIB
"Kynin I'.I., 'Ko6uainceka H. ., 'Kyzin B. I'., ’Cynasuosa B.C.
1 KuiB. HamioHaNnbHUH yHiBepcuTeT iMeHi Tapaca llleBuenka, Ykpaina
*ucTutyT NpobeM Matepianosnasctea HAHY, Vipaina
sud @materials.kiev.ua

[Iporno3yBaHHs TEPMOIUHAMIYHHUX BJIACTUBOCTEH
0araTOKOMIIOHEHTHUX CIUIaBiB — aKTyajbHa MmpodlieMa Cy4acHOTO
MaTepiao3HaBCTBa, fAKa CYTTEBO  YCKIAMHIOETHCS — TOTpeOamMu
JIOCTI/DKYBaTH TYTOIUIABKi, XIMIYHO aKTHBHI Ta JIeTKi enemeHTH. Ha
JaHWi dYac JOCHUTh TIIOBHO BHMBYCHI TEPMOXIMIUHI BJIACTHBOCTI
METAJICBUX CILIABIB 1 PO3IUIABIB MOJBIMHUX CHUCTEM, TOMY IMPHPOIHBO
MUTaHHS BU3HAYCHHS TEPMOIUHAMIYHUX XapaKTEPUCTUK
0araTOKOMITIOHEHTHHUX CIUIaBiB TIOB’S3aTH 3  XapaKTEPUCTHKAMU
noaBiHUX cucteM. llel miaxij peanizoBaHO 3 BUKOPUCTAHHIM MOJEII
ileallbHUX acoIiilOBaHWX pPO3YMHIB. P03po0NeHO MakeT MpUKIaIHUX
mporpaM [1], BCTaHOBIIEHO, IO 3 TEMIIEPATypHO - KOHIIEHTPAIiHHUX
3aJIe)KHOCTEH MOJIbHUX eHepriii [100ca Bcix (a3 cucreMu MoOxKHA
po3paxyBaTd KOOPAWHATH IIiHIHA JIKBIAyCy, a TaKOX iHIII €IeMEHTH
niarpam crany. OTpuMaHi NMPOTrHO3HI JaHi BHUKOPHCTaHO Ui OLHKH
TePMOJMHAMIYHUX BJIACTUBOCTEH CIUIABIB, 110 MICTATh TPH 1 Olnblie
KOMITOHEHT. J[0laTKOBO TMPOBEJCHI EKCIIEPUMEHTH  IiATBEPIHIN
Y3rO/DKEHICTh  €KCIIEPUMEHTAIbHUX 1 OOYHCIIEHHMX  IapameTpiB
JOCTIIDKYBaHUX MaTepiais.

OpnepkaHi MOJICITIOBAHHSAM TEPMOJIMHAMIYHI BIIACTUBOCTI MaTepiajiB
JO3BOJIJIM 3HAXOAUTU 3B’S3KM 3 iX (DI3SUYHUMH XapaKTepHCTHKaMH,
BU3HAYUTH MEXaH13MH Nepediry TEXHOJOTTYHUX MPOIECiB, BCTAHOBUTH
YMOBH ONTUMAJILHOTO CHHTE3y MaTepiaiiB, 0 CYTTEBO 3MEHIIHUTH Yac
1 KUIBKICTB HOCHIZAIB MO EMIIpUYHOMY IMOIIYKY HOBHX MaTepialiB.
HakonuveHHs 1aHMX O BIACTUBOCTSX CIUIABIB (€KCIEPUMEHTAIBHHX 1
MPOTHO30BaHNX) MPHUIIBUIIIATE PO3POOKY YHIBEpCAILHOI MOJENi
PO34HHIB.

Jliteparypa

1. CynaBunoBa B.C., Makapa B.A., Kymim B.I'. Tepmomunamika
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MNOMYK ®PAI'MEHTA B 30BPAKEHHI
Kyuepenko A.Jl.
KuiB. HamtionansHMiA yHiBepcuTeT iMeHi Tapaca llleBuenka, Ykpaina
magmel.ua@gmail.com

3amaua aBTOMaTH3alii Ta CTBOPEHHS IITyYHOTO IHTEJIEKTY, IO
CTOITh Tepe] JIOJCTBOM, BKIIOYae B cebe HacaMmmepesa CHpUHHSITTS
MAIIMHOIO TOTO, [0 MOXKE CIPHHHSATH JIOIUHA, Ta MOAAIBITY 00pOOKY
OTpUMaHUX JaHWX. B poboTi po3risgaeTbcs 3amada  MOIIYKY
Mia300pakeHHs y OiIBIIOMY 300paXKeHHI, IO € I[IJIKOM OYEBUTHOO IS
JIONUHM, ajie TMOTpedye CKIaJHUX MaTeMaTHYHUX aJTOPUTMIB IS
KOMIT 10Tepa.

[Tix moIykoM KOHKPETHUX 00°€KTIB, MO0 SKUX MPUITYCKAETHCS, 110
BOHH € Ha 300pakeHHi, OyIeMO PO3yMIiTH BCTAHOBIICHHS iX TIOJIOKEHHS
Ha [poMy 300pakeHHI. Mu MaTHMeMO CIpaBy 3 JIBOBHUMiIpHUMH
JTUCKPETHUMH (DYHKIISIMH.

CkopucTaeMocsi KOPESIi€to, sIK 3ac000M JUTsl TIOIIYKY €KBiBaJICHTIB

eranona w(x,y) posmipamu J x K Ha 306paxenHi f (x,y) posmipamu
M x N . IlpunyckaeThcs, 110 0YaTOK KOOPIUHAT 300paXKeHHs | (x, y)
3HAXOJUTHCS Y BEPXHBOMY JIBOMY KyTi 300pakeHHs, a IOYaTOK
KOOpJMHAT 300paKeHHS w(x,y) — B IEHTpi eTajoHa. 3 JIOTIOMOTOO0

¢yHKIIT KOeQilieHTIB KOpendilii 3HaXOAMMO BXOJKCHHS €TAJIOHy B
300paxKeHHI:

ZZ(f(SJ)_?(S,t))(W(x+s,y+t)—w)
y(x.y)=—— ’

S (5)=7 (5] EE wlx+5.340) )

ne x=0,12,...M-1, y=0,1,2,....,N—1, wo— CepelHE 3HAYCHHS

KOJNbOpY TiKceniB B eTajmoHi w, f (x,y) — CepeAHe 3HAYEHHs

CJIEMEHTIB 300pakeHHs [ (x, y) B 00J1aCTi, IO CHIBIAAA€ 3 TOTOYHUM

MOJIOKEHHSAM W, & CyMyBaHHS BEJIEThCS 10 BCIX CyMax KOOpAMHAT.

B po6oti posrisiHyTa mpoOsieMa Homryky 0o0’€KTa Ha 300pakeHH,
3IIACHEHO OTJISiAL JIITepaTypu CTOCOBHO wi€l mpoOiemu i Oynu HaBeaeHi
AITOPUTMH IS 11 pO3B’SI3KY.

Jliteparypa
1. Hyccbaymep ['enpu. Beictpoe npeoOpazoBanne dypre U aaropuTMbI
BBIYHUCIICHHS CBEPTOK — M.: «Paawo u cBs3b», 1985. — 284 c.
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METO/]I YUCEJJbHOT'O MOJEJIOBAHHS EBOJIIOIITHUX
IMPOLECIB HA BATATOITPOLLECOPHUX KOMIIVIEKCAX
Mapuadeii A.C., Onounkuii B.B.

KuiB. HamtionansHMA yHiBepcuTeT iMeHi Tapaca llleBuenka, Ykpaina
anna.martsafei @ukr.net, vingar @ukr.net

OmHOYacHO 3 pPO3BHTKOM  MaTeMaTHYHOTO  MOJIETIOBAHHS
JUHAMIYHUX Ta KIHETUYHHUX TPOLECIB PyXY B’sI3KO1 HECTUCIIMBOL PIIUHH
BUHUKAIOTh HOBI aKTyalbHI 3aJadi Uil TMPOIECIB, SKi OMHCYHOTHCS
CUCTeMaMH PiBHAHb NiepeHocy Ta piBHAHb Har’e-Crokca. Hespaxkatoun
Ha BENUKY KIUIBKICTb HAyKOBUX JOCHIDKCHb TAaKUX MaTeMaTHIHUX
MOJIEJICH, aKTYaJIbHOIO € PO3POOKa IIBUIKOMIFOUUX YUCEIBHUX METOJIB,
OpIEHTOBAaHWX HAa BHKOPWCTAHHSA HOBITHBOTO 1HCTPYMEHTapiro, a came:
0araTorpoIeCOPHUX 00UHCITIOBATPHIX KOMITJICKCIB.

MeToto IOMOBIfIi € MpeacTaBICHHS MO0YI0BaHOTO Ta JTOCTIIKEHOTO
METOJY YHCENILHOTO MOJICTIOBAHHS Ha 0araTOMpPOLIECOPHUX CHCTEMaX
MPOIIECiB  TEIUIOMACOINEPEHOCY Ta TMPOILECiB  IWHAMIKHA B’ S3KO1
HECTUCIIUBOI PIiAWHU, fKI OMHUCYIOThCS CHUCTEeMaMH piBHAHb Ham’e-
Crokca [1]. Jlanuit Metoa 0a3yeTbcs Ha JBOKPOKOBO-CHUMETPH30BaHOM
cxeMmi [2], sxa He mOTpedye pO3B’sA3yBaHHS CHUCTEM JIiHIHHHAX
anredpaiyHUX PiBHSIHB.

[lepeBaroro MeTomy € Te, MO 3aMiCTh, SK TPABUIO, CKIAJHOI
iTepaliifHoi omneparlii 3MMBaHHA PO3B’S3KIB Ha TPAHUIN JBOX CYCiTHIX
o0racTei, TPOBOIUTHCS OOMIH PO3B’SI3KaMHU MK CYCIIHIMH ITOTOKAMH
00YHCIICHB.

TecTyBaHHS TPOBEIACHO JUIsl 3ajadi, sKa Ma€ TOYHUU PO3B’SI30K.

PesynpTatn mokasanu, 110 3ampONOHOBAHUI METOJ J1a€ MPHUCKOPEHHS
JI0 IIIECTH pa3 Ha BOCBMH TPOIIECOPHIii 00YNCIIOBATIBHIN CUCTEMI.
Jlitepatypa
1 I'pumenko O.}O., Mapuadeii A.C., Ononpkuii B.B., ITomos O.B.
EdexruBnicts 3actocyBanHs JC-airoputmy Ui CHCTEMH piBHSHb
Hap’e-Ctokca Ha OaraTompoliecopHux Komiwiekcax // JKypHan
obuncIoBanbHOI Ta mpuKiIagHoi maremaruku. — 2016, — 1(121). — C.
28-36.
2 T'pumenko O.}O., 3aropomus I.0., Ononpkuii O.O. J[BOKpOKOBO-
CHUMETPH30BaHUHM QJITOPUTM JUIS YHCEIHHOTO MOJICIIOBAHHS IPOILECY
PO3MOBCIOIKCHHSI BUIIPOMIHIOBAaHHA B 1e()OPMOBAHOMY CepeAOBHILi //
Bichuk KwuiBcbkoro HamioHanpHOro yHiBepcuteTy iM. Tapaca
Illesuyenxka. Cep. Kibepuernka. — 2016. — 1(15). — C. 8-15.
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CUCTEMHMWI AHAJII3 ITPOBJIEMHW BUBOPY
TH®OPMAIINHUX PECYPCIB SIK 3ACOBY PO3BUTKY
THINIOMOBHHUX KOMIETEHIIIN B YMOBAX
HEBU3HAYEHOCTI
B.I1.Mapueniok’, I.€. Auapymax’, P.5.Komio6a®
lyHiBepCI/ITeT benbcpko-bsnu, Ilonbimia,
*JIyupKnii HaliOHATBHAMIT TeXHIYHMH yHiBepcuTeT, YKpaiHa,
*THCTHUTYT iH(pOPMALIHHIX TEXHOTIOTiH i 3ac00iB HABYAHHS
HAIIH Ykpainn
vmartsenyuk @ath.bielsko.pl, 9000 @Intu.edu.ua,
roma_kotsyuba @ukr.net

CydacHi €BpOIHTETpalliiiHi mpomecH, y sKi TICHO BKJIFOYEHA
YKpalHChKa OCBiTa, BUMAraroTh HOBITHIX IMiAXO/IB i METOIIB IO HAOYTTS
IHIIIOMOBHMX  KOMIIETeHIIW. TpaauiliiHe HaBYaHHS Ha OCHOBI
BIITBOPIOBAJILHOI AiSUTLHOCTI BKE€ HE BIJINOBIJA€ CyYyaCHUM BUMOTaM
3araapbHOEBPONEHCHKUX peKkoMeHatii 3 MoBHOI ocBit CEFR, e moBa
PO3MIISIAETRCS K «...COIIATbHUN AareHT, IO PO3BHBAE 3aralibHi Ta
0CO0JIMBI KOMYHIKaTHBHI BMIHHS TPY JOCATHEHHI IIOJACHHUX ITIICH».

3 1i€r0 METO IJIs BITUYM3HSIHO! LIKOJIM OCOOJIMBOTO 3HAYECHHS Mae
BuBueHHS nocBigy Ilombcekoi pecrryOiiku, OCBITHS cHCTeMa SIKOi
3a3Hajia 3HAYHOTrO ped)opMyBaHHs. Y MHTaHHI IHIIOMOBHOI OCBITH IIe
0CcOOJIMBO TOB’S3aHO 3 TIOBHUM OpI€HTYBaHHSM Ha pPEKOMEHJAIlii,
chopmynboBani B cuctemi CEFR.

TrM 4yacoM He3Ba)KarO4M HA OYEBHUJHUMN IIPOrpeEC, NOCSATHYTUH B
OCTaHHI POKH, JOCHIKCHHS BKa3ylTh, IO HAaBITh IICHIS JIEKIIBKOX
POKIB BHBYEHHSI iHO3EMHOI MOBH, BCE K CIOCTEpIraroThCsl CepHo3Hi
po0JIeMH 3 pO3MOBHOIO MOBOKO 1 TUCHhbMOM. TOMY Ba)KITMBE 3HAYCHHS B
MOJIbCHKIA OCBITI MPHUALISETHCS IHHOBALIMHUM IAX0JaM, 3JaTHUM
MiTHATH  PiBEHb  BOJOJIHHS  1HO3EMHOK) MOBOK),  BKJIFOUAIOYH
iHpopMaliiiHi TeXHOJIOTIi 1 3aco0r HaBYaHHS.

MeToro  ngaHOi  poOOTH €  TPEACTaBMTH  3a7ady  BHOOpPY
iHpOpMaIlIHHUX ~ pecypciB sl TOJOJAaHHS TPYAHOUIIB HAOyTTS
IHIIIOMOBHHMX KOMIIETCHIIIH y BignmoBigHOCTI 13 pekomennanismu CEFR
K TpoOIeMy TIPUKIATHOTO CHCTEMHOTO aHaIi3y Ha OCHOBI i€papXidHOl
MOJIeNIi  TPUHHATTS ~ pillieHb, AITOPHUTMH iX BHKOPHUCTaHHS Ta
MpoaHai3yBaTH e()eKTUBHICTb.
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Cepen mpwdYdH, YOMY IHIIOMOBHHUM KOMITETEHITISIM HEIOCTaTHBO
MPUIIISETHCS yBard Ha 3aHATTSX, 3a3HAYAIOTh TOH (aKT, M0 BUKIaAadi
4acTO 30CEPeKYIOTbCA Ha MIHIMyMi, HEOOXITHOMY IS CKJIaJaHHS
ICIUTY Ha JaHOMY €Talli OCBITH, a TOM Yy CBOIO Yepry ONHPAETHCA
TOJIOBHE Ha PEIENTUBHUX BIiATBOPIOBAILHUX BMiHHAX. OmHUM 3
MOKJIMBUX PillleHb OMMCAHOI BUIIE MPOOJeMH 0adaTh Y BUKOPHCTaHHI
Ha YypoKax 1HO3eMHOi MOBH BIJKPUTHX €IEKTPOHHUX 3aco0iB.
JlochimKeHHS TOKa3yk0Th, 110 TEXHOJIOTIYHUH MiAXi HA 3aHITTAX BEIC
JI0 TOOYIOBU CBIJIOMOCTI CaMOCTIHHOIO MiJABHINEHHS KOMITIETEHTHOCTI
(amrmiiicekmii  TepMiH empowerment), dYepe3 IO BIUIMBAE Ha
HiIBUINEHHS MOTHUBALII 10 HABYAHHS.

CucTeMHMIA aHai3 AaHIJIOMOBHHMX KOMIICTEHII BKa3dye Ha
Hee(eKTUBHICTh TpaauIiitHOT MOBHOT TUTAKTUKU. Tomy
BIIPOBA/KYIOTECS ~ IHHOBAI[iiHI ~ MIXOAHM 3  BUKOPHUCTAaHHIM
iHpOpMaIIHHUX TEXHOJOTIH, IO JJO3BOJIATH BpEIITI BIAIATH Bij
3ry0OHOTO MiAXO0Ay HaBUaHHS 3apaad €K3aMeHY, 1 CTBOPSATh YMOBH JUIS
3pIBHOBRXEHOTO PO3BHTKY BCiX IHIIOMOBHHX KOMIICTEHINH, SK
MACUBHUX, TaK 1 aKTUBHUX, 3MaKCUMIi3yBaBIIH MTOTPeOy Yy MOBIIEHHI Ha
3aHATTAX Ha 1HO3EMHIM MOBI i CTBOPIOIOYH SIKHAHOLIbIIE CUTYyallid, B
SKAX CTY[E€HTH MOXYTh POOHMTH TepIli KPOKH CIJIKYBaHHS Ha
1HO3eMHIi MOBI.

BukopucranHst BigkpuTux I[HTEpHET-IOJATKIB CHpHUSIE CTBOPEHHIO
YMOB JUII PO3BUTKY YCiX 1HIIOMOBHHMX KOMIIETEHIIIH, BKIIOYAIOUYH
MoBJIeHHEBY. Came TOMy BOA4alOTh BENHKI INEPCIEKTHBH B TAKOMY
IHHOBAIIMHOMY TIIXOIi JIJI1 BABYCHHS 1HO3€MHOT MOBH.

Jlitepatypa

1. Bonkosa B. H. 3 icropii cuctem Ta cuctemHoro anamizy. — CIIO.:
Uzn-so CIIGITIY, 2004.

2. Huxanopos C. I1. CuctemHmii aHaii3: eTam po3BUTKY METOOJOTIi
pimenns. — 2001. — Beimyck 12. — C. 62—-87. (pparmeHT).

3. Cucremuuii anani3: migpyunuk / A. B. Katpenko. — JI. : Hosuii CBiT -
2000, 2011. — 396 c. — (KoM’ t0THHT).

166


http://tsisa.ru/history/

HEKOOIIEPATUBHI ITPA 3 HEUITKOIO MHOKUHOIO
I'PABLIIB
Mamenko C.0O., Mopenens B.1.
KuiB. HamtionansHMiA yHiBepcuTeT iMeHi Tapaca llleBuenka, Ykpaina
s.o.mashchenko @gmail.com, v.i.morenets @ gmail.com

Y pomoBigi posrmsmaetecss Tpa Gy HOpManbHiA  dopmi
(X;.u3ieN), ne N={1,2,..n} — MHOXHHA 3 n rpaBUiB, n>2; X;-
MHOKMHA CTpaTerii rpasusd i€ N ; u;(x) — QyHKUIS BUrpanly rpaBLs

i € N, sika BU3HaUCHAa Ha MHOXHHI CUTyaliil rpu X = H X; , npuiimae
ieN

JUHCHI 3HAYCHHS 1 MaKCUMI3yeThcs. Ha BUTIAJIOK HEUITKOT MHOXKUHH N
rpaBuiB 3 ¢yHKUi€lo HanexHocti 7(i), i€N, g uwiei TpH
pO3TISAAaEThCSl y3aranbHEeHHs piBHoBar 3a bepxxem Ta Hemem [1].
[lokazaHo, MmO MHOXHHOIO BIAMOBIAHWX HEYITKUX piBHOBar Oyze
HediTka MHOXuHa THIy 2 (HMT-2) (HediTka MHOXHHA, (QyHKIis
HAJIC)KHOCTI K0T MpuiiMae HEUiTKi 3HauYeHHs), MoOymoBaHa ii QyHKIis
JOCTOBIpHOCTI. {151 3HAXOKEHHST HOCIiB MHOYKMH HEYIiTKHX PiBHOBAT,
3allpolOHOBaHa JBOXKpUTEpialbHAa 3a7aya, B SIKIH MaKCHMI3yeThCs
JIOCTOBIPHICTh HAJIEKHOCTI JI0 HEUYITKOI MHOXXHHHM pIBHOBar Ta
MiHIMI3YEThCSI JOCTOBIPHICTh HEHAIEKHOCTI. PO3rimstHyTHA miaxinm o
OTpUMaHHS e(PeKTHBHOTO PO3B’s3KY Ili€l 3aadi. TakoxkK 3armporoHOBaHO
miaxig no moOymoBu piBHOBarm 3a bepskeM B Tpi 3 HEUiTKUMH
KOQITIIISIMHA «CTIBUYBAIOUUX» TPABIIB 3 MAKCUMAIILHOIO JIOCTOBIPHICTIO
HAJIE)KHOCTI JI0 MHOKMHH PIBHOBAr Ta 3 JIOCTOBIPHICTIO HEHAJIEKHOCTI,
sIKa He MIEPEBUIIY€ 3a/I1aHy BEJINIHHY.

3anpornoHoBaHUN MiIXiA PO3IMIMPIOE 00acTh 3aCTOCYBAaHHS TEOPil
HEYITKUX MHOXHWH Ha BUINAQJOK HEKOONEPATUBHUX Irop 3 HEYITKOO
MHOXXHMHOIO TPaBI[iB i MOXE JaTh HOBi iiei 0 po3B’si3aHHS I1HIINX
MOCTAaHOBOK IMPOBHX 3aJ1a4 3 HEYITKOIO CTPYKTYPOIO.
Jliteparypa
1. Mopeneupr B.l. PiBHoBara 3a bepxem B irpax i3 HEYITKOIO
MHOXHHOIO rpaBluiB / B.I. Mopenenp // Bicauk KuiBcbkoro
yHiBepcutety. Cepis: ¢i3.-maT. Hayku. — 2016. — Ne 3 . — C. 165 — 169.
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IIPO PIBHOBAKHY JIMHAMIKY BIIKPUTOI
EKOHOMIYHOI CUCTEMH 3 MOHOIIOJIICTAMM I
®PIHAHCOBHUMMH 30B0B'SI3AHHSIMU
Maxopt A.II.

IHctutyT Teopernunoi ¢isuku im. M.M. Boromo6osa HAH Ykpainu
map @bitp.kiev.ua

[Iponiec ¢yHKLUIOHYBaHHS EKOHOMIYHOI CHCTEMH TMOB'SI3aHUN 3
B3aeMOBiHOCMHaMK 11 cyO'ekrtiB. HacmigkoM B3aeMonii y4acHUKIB
pUHKY € TosBa TMeBHHX (DiHAHCOBHX 3000B'A3aHb. BOHM MOXYTh
BHHUKATH B  pe3yNbTaTi  IHBECTHIIHOI  JiSUBHOCTI, TMMOTped
PECTPYKTYpH3allil BAPOOHHUIITB CY0'€KTIB €KOHOMIYHOI CHCTEMH, abo i 3
iHmmx npuauH. OiHAHCOBI 3000B'3aHHS MOXYTh CYTTEBO BIUIMBATH HA
pi3HI  XapaKTEPUCTUKH E€KOHOMIYHOi CHCTEMH, IIHOYTBOPEHHS,
(hopmyBaHHS CHOXUBYMX YHONO0AHE ¢;;(z). JUisl YHUKHCHHS IOSBH

HETaTUBHUX TPOLIECIB B €KOHOMIUHil CHCTEMI, MOB'I3aHUX 3 HASBHICTIO

¢inaHcoBuX 3000B'I3aHb, BAXJIMBO 3HATH, SKI 3aco0W MOXHA

3aCTOCOBYBATH JJIsl KOMIIEHcamii aii Kpu3oBHX YHHHUKIB. [loTpiOHY

indopMarito mpo ucOaTaHCH B EKOHOMIYHHAX CHCTEMax MOXHa

OTpHMAaTH 3 BUKOPUCTaHHs MoJieNieli piBHOBaru BanbpacoBoro tumy.
Bumora piBHOCTI OMUTY 1 pOTIO3UIIii

l n n n
1 . P
ch/(¢)y] :.xk —Zakixi _Zbkl +zbkl _ek +lk, k :l,l’l.
i=1 i=1 i=1

=
D, n y, & o
J 1 J ,
_+ijj—z (xjakj+bkj _bkj)pk :_chj(i)pk’ J:l’n.
Zj k=1 ZTia

Jae 3MOTy OTpUMAartd Halip cTaHiB pIBHOBaru 3 MPHOYTKOBUM

BUPOOHMITBOM cyO'ekTiB ekoHOMiuHOT cuctemu. Cepen pi3HHX

YUHHUKIB, SIKi BIUIMBATUMYTh HA 3HAYEHHS XapaKTEPUCTUK OKPEMOTO

CTaHy PiBHOBAarM BPaxoBaHO Jif0 mepeposmnoaity Kamitany z={D;}i,,

0 3'SIBIATUMETHCS BHACHIJIOK HAsABHOCTI (DIHAHCOBMX 3000B'S3aHb.
. . 1

BekTop cTyneHiB 3a10BOJIEHHs MOTPEO CHOKMBaYiB {y;};,_; € 3aco00M

OIIIHKH SIKOCTi CTaHIB PiBHOBArH.

JuHamika 3MiH XapaKTEpPUCTHK EKOHOMIYHOi CHUCTEMH B PI3HHX
nepiogax 11 (QyHKIIOHYBaHHS Oyayerbcs 3a iH(OpMaLie Ipo
€BOJTIOLI0 (DiHAHCOBUX 3000B'I3aHB

D =38 plst, j=1n.
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3ACTOCYBAHHS METOAY (G'/G)-PO3BUHEHHS 10
IHBEPCHOI JJIUHAMIYHOI CUCTEMM KOPTEBEI'A-JIE
OPI3A (KAD)

Muxaiimiok L.C., IIputyaa M.M.

JIbBiBCHKHIA HalliOHAJIBHUHN YHIBepcUTET iMeHi [Bana @panka, Ykpaina
mykola.prytula@gmail.com

Posrisaemo inBepcHy auHamiyHy cuctemy Kn®[1]:

u,=v, Vv,=p, p =u +uv. (1)
Posp’sixemo 11 metonom (G'/G)—po3BuHeHHs [2].
Kpoxk 1. 3pobuBmu 3aminy & =x—Vr, 3Begemo cucremy (1) mo

CUCTEMH 3BUYAITHUX IuQepeHIianbHuX PiBHSHB JUTST
u=u(g), v=v(&). p=p(S):
—Vu'=v, -W=p, -Vp'=u'+uv (2)

Kpok 2. Po3B’s130k cuctemu (2) IIyKaTUMeMOY BUTIISII
] ¢ m "\ n N\
G G G
w(@)=2a| = |, v&)=2A|=] rE)=2r=] ©®
i=0 G i=0 G i=0 G
e« (i = a),ﬂj (j = O,m),}/k (k = (ﬂl) — HeBizioMi KoedilieHTH
(o, 20,8, #0,y, #0), G=G(&) — po3B’s30K NiHiiHOroO PiBHAHHS
G"+ G+ uG =0. (€))
s Bu3HaueHHs [,m 1 n pO3MIIsHEMO OajlaHC MK TOXITHUMHU
HaWBUIINX TIOPSAJKIB Ta HENIHIHHUMHU YIEHAMH HAWUBHUINUX CTETEHIB y
KO)KHOMY 3 piBHSIHB cucTeMH (2):
l+1=m, m+l=n,n+1=1+m,
3BigKK MaeMo [ =2, m=3, n=4.
Kpox 3.[lixcraBuBmu chiBBigHomenHs (3) y cucremy (2) i3
BpaxyBaHH;IM (4) Ta TIPUPIBHSABIIM KOE(DIlliEHTH OTPUMAHOTO
MHOTOWIEHA JI0 HYJISI, OTPUMAEMO CUCTEMY DPIBHSHB JUIsi BU3HAYCHHS

HEBIIOMUX KOoeiIlieHTIB
V, 4, u, (i z(TZ), ﬂj (j :(E), Vi (k :(ﬁ) . Buxkopucrapiu
makeTMathematica,0TpuMaeMo po3B’SI3KH:

VA +8u)+1

) Lo, =122V, a, =12V?,

v
By =120uV°, B =12V (X* +2u), B, =36AV", B, =24V",
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Yo =120V (22 +2p), y, =12V (2 +8u),
¥, =12V (T2 +8u), y, =1442V", y, =T2V",

ne V,A, 4 — MOBLNBHI cTall.
Kpoxk 4.1lincTaBuBim 3HaiiieHi koedilieHTH pa3oM 3 pO3B’sI3KaMU
piBHsHHS (4) y crmiBBigHOMIEHHS (3), OTpUMaeMO po3B’si3kucucTeMu (1):

axmo A° —4u >0, MaeMo ciM’10 2inepboniunux po3s s3Kis:
3
1 3BV o ~+Vio+1|,
|4 (A1 sinh0.5&\o + A, cosh0.5 o )
3BV’o\or (4,sinh0.5Eo + A cosh 050 )
(A, sinh0.56V0 + 4, cosh0.5¢o )
3BVc? (2A1A2 sinh é\/o + Beosh Eo + 2E)
2(A,sinh0.5¢\/o + 4, cosh0.56\or )4 ’
axmo A° —4u =0, MaeMo CiM’I0 payionanvhux po3s s3Kis:
: A&+ (6-&0))+(244,8+A7)(1-2V )
u =
V(AE+A)
© 6AV’ (A3 (&’ —4)+24 40 + Ao
o(E) = —
(A4E+A)
p(&)=6v* (%w“ =3y + VO(T22 4 8u)y” = A(A” +8u )y + 2u(2’ +2,u));

u(&)=

>

v(£)

p(&)

2

s

AKImo A° —4u <0, MaEMO CiM’10 MPUOHOMEMPUUHUX PO38 S3KI6:

u(&)=1 3BV'G Va1,
V1 (A sin0.545 + 4, 050565 )
: 3BV°5\5 (4,c050.565 - A,5in0.5¢15 )
v = >

(A, sin0.5 fx/g + A, cos0.5 fx/g)a
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3BV*5* (24,4, 5in &G + Boos NG +2B)
) 2(A,5in056V5 + A4, c0s0.56V5 |

e E=x-Vi,y=(A(AE-2)+ADI(AL+4A), o=1" -4y,
G=4u-2>, B=A'+A}, B=A'—A;, A,A,.,V — 10oBinbHi craii.
Jliteparypa

1. Tearom O. €. [udepenmiaapHo-reomerpuddi ta Jli-anreOpaivni
OCHOBH JTOCITI/DKCHHS IHTETPOBHUX HENIHIMHUX JUHAMIYHUX CHCTEM Ha
¢ynkuionanpanx MHorosunax / O. €. I'entomr, M. M. Tlpuryna, A. K.
[Ipukapmarcekuii. — JIpBiB: Bun. mentp JIHY im. 1. ®@panka, 2006. —
408 c.

2.Wang M. The (G/G)—expansion method and travelling wave solutions

of nonlinear evolution equations in mathematical physics / M. Wang, X.
Li, J. Zhang. // Physics Letters. — 2008. — Ne372. — C. 417-423.

p(¢)

’

MIHIMAKCHA EKCTPAIIOJIALISA TA ITIPEACTABJIEHHS
PYXOMOI'O CEPEJHHOI'O TAPMOHI3OBAHUX
BUIIAIKOBUX MPOLECIB
Moxassayk MLIIL., OcTtanenko B.I.

KuiB. HantionanbHuil yHiBepcuteT iMeHi Tapaca llleBuenka, Ykpaina
mmp @univ.kiev.ua; v.ostapenko @univ.kiev.ua

JocmimKyeTbess 3ajladya  ONTUMAIBHOIO JIHIHHOTO OI[iHIOBAHHS
T

¢dyHKIIOHATA ATc_f:_fa(t)(f(t)dt Bl T'apMOHI30BaHOI0 - CTIHKOIO
0
mporecy &(t),teR, 3a cmocrepexkeHHsmMu mpomecy  &£(t),t<0,

BUKOPHUCTOBYIOYM TIPEICTABICHHS TIPOIECY y BUTISI PYyXOMOTO
cepeaHboro. 3a yMOBHU peryisipHocTi mporecy &(t),t € R maemo, mo

CHEeKTpalibHa  IMUIBHICTH  3aJI0BOJIBHSIE  PIBHAHHS  (akTopu3aiii
a . .
f(¢9):|¢a(<9)| , 1€ ¢, 30BHINHA (QYHKIiA, 110 HAJIEKHUTh IPOCTOPY

Xapni H?. Jlna  KOHCTpYIOBaHHS  TilbOEPTOBOIO  IIPOCTOPY

KOPUCTYEMOCS (DYHKIII€IO ¢(9):¢Zf(0), 0 HAJCKHUTh TPOCTOPY

Xapni H? rta Bu3Hauae (dhaxTopu3ariro f( 6):|¢( 6’)|2 .
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Otpumano QopMmynu I OOYMCICHHS BEIHMYMHHA IOXHOKH Ta
CHEKTPaAbHOI XapaKTEepPUCTUKU OLIHKH (DYHKLIOHANA 32 YMOBH BiZOMOI
Ta HEB1IOMOI CIIEKTPAJIbHOI IIIIBHOCTI.

JlitrepaTtypa

1. Soltani A.R., Tarami B. Hilbert spaces formed by strongly
harmonizable stable processes // Georgian Mathematical Journal. —
2001.— 8, Ne 1. —P. 181-188.

2. Moklyachuk M. P., Ostapenko V. I. Minimax extrapolation problem
for harmonizable stable processes with noise observations // Bulletin of
Taras Shevchenko National University of Kyiv Series: Physics and
Mathematics. — 2016. — Nel. — P. 15-23.

3AJIAYA IHTEPOOJISAIIII IJISI CTAIIIOHAPHUX MPOILIECIB
3 MPONNYCKAMMU
Moxassuyk MLIL., Cigeit M.I.
KuiBchkuit HantioHabHUH yHiBepcuTeT iMeHi Tapaca IlleBuenka,
Ykpaina
mmp @univ.kiev.ua, marysidei4 @ gmail.com

Po3p’si3aHa  3ajmavya  ONTUMANbHOI  JIHIKHHOT  IHTEPIOJISILIT
¢dyHKIIOHATY

N -M 1
AE=>" j a(1)&(r)de

I=l_M N,
Bil HEBIIOMHX 3HaueHb CTallioHapHoro mpouecy &(f) 3a
criocTepexxeHHsIMH Tiporiecy &(f)+7(f) 'y momentn dacy te€R\S,

s 1
S=U[-M;-N,....-M;], M;=> (N;+K;). Ny=0, K,=0.

=1 k=0
3amaya po3rIsIHYTa JUIS JBOX BHITAKIB. Y BHIIJKY, KOJH CHEKTPaIbHI
IIUTBHOCTI  TIPOIIECIB  BiJIOMi, 3aCTOCOBAaHO METOJ OPTOTOHAIBHUX
MPOeKIii y TinbOEpTOBUX TpOCTOpax Ta 3HaWAeHO GOPMYNIH JUIs
OOYMCIIEHHS  CEePEeIHBOKBAJAPATUYHOI IMOXMOKM Ta  CHEKTPaTbHOL
XapaKTePUCTUKH OIIHKU (QYHKIIOHATY. Y BHMAQJAKY, KON TOYHHMA
BUIUISIJ IIIILHOCTEH HEBIAOMHUM, 3aCTOCOBAHO MIHIMAKCHHMH METOJ
OI[IHIOBAHHS, SKHH IIOJSITae y BIAIIYKaHHI OITIHKH, SKa MiHIMI3ye
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BEIMYMHY IOXHOKH OJipa3y mJisfi BCIX CIEKTPaTbHUX IIIILHOCTEH 3
3a1aHoro Kiacy. s knacy A0MyCTUMHX IibHOCTed D = Dy x D,

1 fo
Dy ={f(/1) [ das P]},

1 (o
={g(/1) |8(h)= (l—e)gl(/’t)+8W(/1),gfﬂog(/’t)d/1 < Pz},

3HAl/ICHO MiHIMaKCHy CHEKTpaJbHY XapakTePUCTHUKY OL[HKH Ta
PIBHSHHS, SKi BH3HAYAlOTh HAWMEHII CIPHUATINBI  CIEKTPaIbHI
LIJIBHOCTI.

Jlirepatypa

1. Moklyachuk M. P., Sidei M. L. Interpolation of functionals of
stationary processes with missing observations // Bicauk KwuiBchroro
HallloHAJIBHOTO yHiBepcuTeTy iMeHi Tapaca llleBuenka. Cepist (hizuko-
MaTtemaTnuHi Hayku. —2016. — Ne 1. — C. 23-30.

OLIHKHA NEPIOANYHUX PO3BS3KIB Y3ATAJIBHEHUX
PIBHAHDb TOMIIEPHHA B YMOBAX HEBU3HAUYEHOCTI
Haxoneunuii O.I'., 3inbko I1.M.

KuiBcpkuil HanlioHasHMI yHiBepcuTeT iMeHi Tapaca IlleBuenka,
Ykpaina
a.nakonechniy @gmail.com, petro.zinko@gmail.com

Hexait ¢ynkmii (pl-(t),izl,n € TIEPIOANYHUMH PO3B’S3KaMH 3

HepiOZIOM T Takoi cucteMu 3BUYaiHUX Iu(epeHIiaJbHIX PiBHIHb:

d J—
(/)z (Zau ln((pj ) Zbu xq)l() i=Ln,

e a j( ), U( ) f j( ) - HEeNepepBHi nepioguyHi QYyHKIT 3 HepiogomM

T IlpumycTtumo, 10 (yHKuii f; (t) j= Lme HEB1IOMHMHU,a
crocrepiraroTbess  GyHKUIl  y; (t) =Vv; (t)(pj (t), J =Lr,r<n , ze
te(O,Nt), N=>1, a v; (t)— HEBiJIOMi HemepepBHi (YHKII Taki, 0
0<v;(r)<v;(r)< vi(t) . Tyr w; (), vj(t)~ sinomi merepepsni ma

BiJPi3Ky [(),Nt] ¢ynkuii. Hexalf Takox BigomMo, mo ¢yHKII
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fi (¢) Hamexars mpoMiKKaM []_”j (1), ?j (t)], j=Lm 1pu KoxHOMY

t,ne f ; (1), f j(£)— Binomi nenepepsHi dynkuii.
Y npocrtopi HenepepBHUX (YHKIIH PO3TITHEMO MHOKIHY

Gy ={f3f ()= £;()<F (0)vreoT].j=Tmf

{23, ()v,(1) 20, (1)< v, (1) (1) ¥ e[0.N). j = Lr)
F =) -

BeeiemMo  BeKTOP-(YHKIiIO X(7)K  PO3B’S30K  BEKTOPHOTO

nrQepeHIiaIbHOTO PiBHSHHS:

)10+ B0)0) 5(0) (7).

e A1) =(ay () 2 B() = (1 ()"

3

=Ln =Ln

TBepaxenns. Hexaii piBHIHHS

S A@a(r). (0)=x(7)
Mae JIMIIE TPUBIaTbHUN PO3B’ 30K, T0J1i rapaHTOBaHa OI[IHKA BEJIMUWHU

?; (s), s = [0, Nt] Mae€ BHUTIIS

0;(s)= exp(x(s),ej )ch(aj (s).

Ipu 11bOMY TapaHTOBaHA MOXUOKA JTOPIBHIOE
0'((0, j) = exp(x(s),ej ) . sh(aj (s)) ,
fe o (s), (x(s),e f ) —  BIANOBIJHO, TapaHTOBaHa IOXHOKa Ta

rapaHTOBaHa OLIiHKa BCIMYHMHHU (X(S) , ej ) , 11O BU3HAYAOTHCs 3 YMOB!

o; (s)= inf supv‘(x(s),ej)_(xl(s)’ej )‘ -

feG, f,eG

= Sup (x(s),e])_(xl (S),ej) .
h eG}_
Jliteparypa
1. Hakoneunnii O.I'. OnTuManbHe KepyBaHHsS B JMHAMIYHHMX 3a]adax
iH(popMaIiHHOTO mpoTHOOpCTBa i3 HEBU3HAYCHOCTSIMHU /
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nor. — Cximganrg. — C.112 - 114.

2. Nakonechnyi O. Best-mean estimates in models of information
confrontation / O.Nakonechnyi ,P.Zinko// Problems of decision making
under uncertainties: 24 Intern. Conf., 1 — 5 sept. 2014. — Cesky Rudolec.
—-P.114 - 115.

3. Hakoneunsiii A.I'. 3agaun ynpasneHus s anddepeHIraIbHbIX
YpaBHEHUI JTUHAMHUKHA Iomnepia/ AT. Haxoneunsii,
B.I1. Mapnenrok//Kubepraernka u cuctemublii aHanms. — 2004. — Ne2. —
C.123 - 133.

4. NakonechnyiO. Estimates of unsteady parameters in model of
information confrontation / O.Nakonechnyi, P.Zinko// Problems of
decision making under uncertainties: 28 Intern. Conf., 25 — 30 august,
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JIAHITIOTOBI TPOBM TA HABJIMKEHHS ®YHKIIA
Marips M.M.
MykauiBCbKHI Aep)KaBHUM YHIBEPCUTET, YKpaiHa
pahirya@gmail.com

OyHKIiF0 OoaHi€T milicHOI ab00 KOMIUIEKCHOI 3MIHHOT MOXHa
HaOmkaTH ~ OaraTouwlieHOM, Yy3arallbHeHHM OaraTowjieHoM, abo
anpokcuMariieto [lage. B gxocti anapaty HaOMMKEHHS MOXKHA TaKOX
BUKOPUCTOBYBaTH JIAaHIIOrOBI ApoOu. B momoBimi po3risaaroThes,
mopsiy 1 BIJOMHMH TiAXOJaMH, JesKi HOBI MiAXOMU B 3agadax
iHTEepnoNALii QYHKIIH Ha KOMIIAKTi, 8 TAKOXX HOBI CIIOCOOHM OTPUMAaHHS
PO3BUHEHb (QYHKIIH B JIAHITIOTOBI IpoOH. J[iIst KOXKHOTO 13 OTpUMaHUX
PO3BHHEHb BCTAHOBIIIOETHCA 00MacTi 301KHOCTI, anpiopHi Ta
anoctepiopHi  omiHkd.  OTpuMaHi  pe3yNbTaTd  LIIOCTPYHOTHCS
MPUKIIAJIAMH.

Jliteparypa
1 IMarips M.M. HabGmwxeHHs (YHKIIIH JTaHIIOTOBUMH apodamMm. —
Vxropox: Ipaxna, 2016. — 412 c.
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CTATUCTUYHE MOJAEJIOBAHHSA BIHEPIBCBKOT'O
MOPOLECY B IPUKJA/THUX 3AJJAYAX
Hamxo A.O.
KuiBcrkuit HamioHaBHBIH yHIBepcuTeT iMeHi Tapaca IlleBuenka,
VYkpaina
aap2011@ukr.net

Cepen raycCiBChbKUX TPOIICCIB BEJIMKE 3HAUCHHS Ma€ BiHEPIBCHKUN
npornec. Moaenb BiHEPIBCHKOTO MPOLIECY YaCTO BUKOPHUCTOBYETHCS MPH
PO3B’sI3yBaHHI NPUKIIQJHUX 33/1a4ax, cepe/l HUX, MOJICIIOBAHHS CUCTEM
MacoBOro oOCIyroByBaHHS, 3amadi (iHaHCOBOi Ta akKTyapHOL
MaTeMaTHKH, 3aXUCT iH(opMalii, po3B’s3yBaHHA KpaHOBHX 3aaady 3
BHIIJIKOBUMH TTOYATKOBHMH Ta KpaiioBumu ymoBamHu [1]. B GaraTpox
3a/layax KpiM MoOYyJOBH TPAEKTOPiil BiHEPIBCHKUX IMPOIECIB, TOTPIOHO
MOJIEJIIOBATH BHX1Jl BIHEPIBCHKOTO MPOLIECY 32 BKa3aHUH PiBEHb.

B po0oTi BUBHYAIOTBCS ~ METOAM CTATHCTHYHOI'O MOJEIIOBAHHS
BIHEPIBCHKOTO MPOIIECY Ta JOCIHIHKYIOTHCS OLIHKH:

- 4acy BHXO/y IPOLIECY Ha 3aJaHUi PiBEHb,
- 4acy, KOJIM BIHEPIBCHKHIA MpoIIeC MpHiiMail MaKCUMalbHE 3HAUCHHS,
- PO3MOALTY MAKCUMAITbHOTO (MiHIMAJIbHOTO) 3HAYCHHS.

Ilpy 1OOymOBI  CTATUCTUYHHMX  MOJENEH  BHUKOPUCTOBYIOTHCS
MpeACTaBiIeHHs] MpoIlecy Yy BHUIIAAI BUMAIKOBOTO pIay. A came,
pO3KJax 3a BJIACHUMH (YHKIISIMHA KOPEJLIHHOTO  omeparopa
OpOYHIBCEKOTO MOCTY

sm wrt
51(t)—tﬂo+\/_z
Ta po3knazn y pag Pyp’eHa te [0,1]
sin(27it) 1—cos(27xit)
fz(f)—f%”“\FZ( i +1h; ; ,

27l

e {770,771,772,...} , {7711"7721'} - He3aJIeXHi CTAHAPTHI T'ayCCOBI BUMAAKOBI
BEIIMYMHH, A; =i - BIACHI YUCIIa Kopensuiiinoro oneparopa [2].
Hocnikyerbes BUNAnoK, konu & (1) Ta &,(¢) crporo cybrayccosi

BHUIMANKOBI TmporecH. IIOpiBHIOIOTBCS  pe3yabTaTH IS PI3HHUX
300pakeHb.

Jliteparypa
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Hosocubupck: Hayka, 1989. — 280 c.
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2. I'mxman W.U., Cxopoxom A.B. BmeacHue B TCOPHIO CIIyIaifHBIX
npouecco. — M.: Hayxka, 1977. — 570 c.

JOCJIIIPKEHHSI KPAMOBUX 3AJIAY 151 HEJTHIMHAX
PIBHSAHD I'lNIEPBOJITYMHOTI'O TUITY B OBJIACTI I3
CKJIAJHOIO CTPYKTYPOIO KPAIO

MutboBka O.10.
Myka4iBCbKHI AepKaBHUH YHIBEpCUTET, YKpaiHa
oxana_pityovka @bigmir.net

Posrnsmaerbes OOMH MiAXiA JOCHIHKCHHS KpaloOBUX 3amad Jyis
HEeNIHIMHUX pIBHAHb TiNEpOOIIYHOTO THUITy B 00NACTi i3 CKIIAIHOIO
CTPYKTYPOIO Kparo, a came JIOCHIDKYEThCA 3a/1a4a; B MPOCTOpi PyHKIIIN
VD). D={(xy|xe(p.nl ye(g (g}, e x<x,
y=g;(x) < x=k;(y), i=12, ~«®BinbHi» kpusi, npuuomy g;'(x)>0,
1) =Yii1> &2(Xi_1)=Yi1» Vo< <Y<Yy 3HalUTH pPO3B’A30K
KpaioBoi 3a7adi

Lyu(x, y) = f(x, y,u(x, y)) == flu(x, y)l, (D
ne L, — nudepeHuiaabHuUiA onepaTop, NOpomKeHUH qHupepeHIialbHIM
BHPA3OM [ 1yu(x, y) =1, (X, y) +ay(x, yu, (x, y) +a (x, y)uy, (x, y)

Ta KpaOBUMH yMOBaMu

u(x, g; (X)) =4, #x)eC ([x,x], 2)
u(xps ) =y (»), W () eC ([yg,y2 D 3)
v(yy)=d(xp), w ()= (xy). 4)

Bynyerscst mBuako30ikHa Moaudikamis JBOCTOPOHHBOTO METOLY
HaOJIMKEHOTO PO3B’s3aHHS KpahoBoi 3amaui JapOy-I'ypca-/lapOy mist
HEJTIHIHHOTO XBHJILOBOT'O PIBHSAHHS B 00J1aCTi 13 CKJIAJHOIO CTPYKTYPOIO
Kpato. BcTaHOBIIOIOTECS yMOBH iCHYBaHHS 1 €IMHOCTI pO3B’SI3KY 3a1adi
(1), #ioro perynasipHOCTI Ta 3HAKOCTAJIOCTI.

Jliteparypa

1. Marynets V.V., Marynets K.V. On Goursat Darboux boundary-value
problem for systems of non-linear differential equations of hyperbolic
type//Miskolc Mathematical Notes.—2013.— Vol. 14,—Ne3.-P.1009-1020.
2. Mapunrens B.B., Mapunenp K.B. JocmimkeHHs KpaifoBoi amadgi
I'ypca-[apOy nanst HediHIHHOTO PIiBHAHHS rinepOoiiyHOrO TUMy //
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Mexanika 1 ¢i3uka pyHdHYyBaHHS OymiBEIBHHX MaTtepialdiB Ta
KOHCTpYKUiH. — 2014.— Bum.10. — C.56-68.

3. Marynets V.V., Marynets K.V., Pytovka O.Yu. On one constructive
method of the differential equations of the hyperbolic type // Hayxoswii
BiCHUK YXropojacbkoro yHiBepcutety—2015.— Bun.Ne2 (27) — P.76-85.

MPOTHO3YBAHHS TA IPUMHATTS PIIIEHD
3ACOBAMU MATEMATUYHUX METO/JIB
PoransoBa H.IO., Tumodeena L.b.
MapiynonsChKuii Iep:KaBHUM yHIBEpCHUTET, Y KpaiHa
n.rotaneva@mdu.in.ua, i.timofeeva@mdu.in.ua

Bupimyroun pi3HOMaHITHI TpOOJIeMH, IO BHHUKAIOTh SK B
CKOHOMIIII, TEXHilll, TaK 1 B TOBCSAKJICHHOMY HTTi, HaM IOCTIHHO
JOBOJIUTHCS CTUKATHUCS 3 MPOOJIEMOIO MPUHHATTS OyIb-SIKOTO PillIeHHS.
B exoHoMmilli BOHM TEPeNyIOTh CTBOPEHHIO BHPOOHWYMX 1
TOCIIOIAPChKUX OpraHizallid, IIaHyBaHHSI BUPOOHUIITBA, 3a0€3MEeUyIOTh
ix onTuMmanbHe (YHKIIOHYBaHHS 1 B3aeMojito. ONTHUMabHI pillleHHS
JO3BOJIAIOTH JIOCSITaTH METH NPU MiHIMaJbHUX BUTpaTax TPYIOBHUX,
MaTepialbHUX 1 CHPOBUHHHX pecypciB. Tomy, Uil 3HaXOIKEHHS
ONTHUMAJbHUX  pPEXKHMIB  (YHKIIOHYBaHHS BHPOOHMYUX  CHUCTEM
JIOIITBHO BUKOPUCTOBYBATH MaTeMaTHYHE MOJICITIOBAHHSI.

o0 po3p’si3aTH 3amady 3a JOMOMOIOI MAaTEMAaTHYHUX METO/IB,
CIIiJ| CIIOYATKy CKJIACTH ii MaTeMaTUYHY MOJIENb, 3aCTOCYBaTH METOIU
po3B’si3aHHS (METOIU PO3B’sI3yBaHH 3ajiay JiHIMHOTO MPOrpaMyBaHHSL:
rpagiunuii, cuMIieKCHUN ab0 BiAMOBiIHI METOIU PO3B’3yBaHHA 33124
HENiHIHHOTO MPOrpaMyBaHHs) Ta IHTEPIPETYBAaTH OTPUMaH] pe3yJIbTaTH.

Mu TpoONOHYEMO BHKOPHUCTOBYBATH OUTBII palliOHANIbHI METOIU
pO3B’si3yBaHHS 3ajgad, a caMme 3aco0aMu TaOJMYHOTO pPeaaKkTopa
Microsoft Excel y BikHi «Ilomyk pimeHHs».

OTxe, BUBUYEHHS IHCTPYMEHTapil0 MAaTEeMAaTUYHUX METOJIB, IO
3aCTOCOBYEThCS 10 (opmamizaiii 3aBlaHb pealbHUX MPEIMETHUX
obOnacted, mOOyHOBM MOJeNel, 3HAXOJDKCHHS  ONTHUMI3AliHHAX
pPO3B’s3KiB, IO HEOOXIIHI I MPOTHO3YBAHHS Ta MPUUHATTS PIIlICHb €
BEJIbMH aKTyaJIbHUM 1 HCOOX1THHM.
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ACUMIITOTUYHI BJIACTUBOCTI JUPEPEHIIAJIBHUX
PIBHAHD 31 CTOXACTUYHUMHN MAJIMMU JOBABKAMHU B
YMOBAX AITPOKCUMAIIIL JIEBI
Camoiisienko 1.B., Hikitin A.B.

KuiB. HanionansHuii yaiBepcureT iMeHi Tapaca llleBuenka, Ykpaina
nikitin2505 @gmail.com

CroxacTudHa €BOJIOLIHHA CHCTEMa B €prOANYHOMY MapKOBCHKOMY
CEepEIOBHILI 3a/JA€ETHCSI CTOXaCTUYHUM TU(PepeHIianbHUM PIBHSIHHAM

duf (1) =CW’ (), x(t/ 2)dt +dn’ @), u@®)eR, (1)
ne  x(t) — PpIBHOMIPHO €proIWYHUIl MapKIBCBKHW Tpolec Yy
cTarmaptaomy ¢azoBomy mpocropi (X,X).

ImnynbeHnii mporiec 30ypens 7°(7),t>0, y cxemi amnpokcumarii

Jleei 0Oe3 HOpMyBaHHS CTPUOKIB 3aJa€ThCS  CITIBBIJIHOIICHHSIM
t

né )= J 7% (ds,x(s/€%), me ciMeiiCTBO MPOLECIB 3 HE3AICHKHUME
0

npupoctamu 7° (¢,x),t>0,x € X , BAU3HAYAETHCA TEHEPATOPAMH

I (@) =& [ (plo+v) - p@)* (dv,x),xeX . ()
R
Hexait BuUKOHYy€eThCSI yMOBa Oanancy
ar = [ 2(d)a () =0, 3)
X

Teopema. Hexail icnye ¢ynxyis Jlanynosa V(u) € c? (Rd) cucmemu

i a(u), “4)

AKA 300080IbHAE ymoeam
Cl: | Ty () R[LX) VW] |< M, V(u), M;>0;
C2: [T, R (x) VW] |< M, V(u), M,>0;
C3: | COR[T(X) VW] |< M3 V(u), M;>0;
C4: | C(x)Ry[L(X) VW] <M, V(u), M, >0;

C5: | T (X)Ro[LX) VW] |<MsV(u), Ms>0.
Hexaii suxonyemucs ymosa 6anancy (3) ma wepienocmi
a@)V'(u)<—cV(u), ¢ >0, &)
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sup |[om)|l<cy, ¢, >0. (6)
ueR’
Tooi cucmema (1) acumnmomuyno oucunamugHa.
JlitepaTtypa
1.Korolyuk V.S. Stochastic Systems in Merging Phase Space / V.S.
Korolyuk, N. Limnios // World Scientific, 2005. — 330 p.
2.Korolyuk V.S.Lévy and Poisson approximations of switched
stochastic systems by a semimartingale approach / V.S. Korolyuk,
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2016, — PP..723-728.
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iMmmynscHUM 30yperasM / A.B. Kinam, SI.M. Yabantok, Y.T. Ximka //
Bichuk KHY imeni Tapaca [leBuenka. Cepist ¢izuko-mareMaTH4Hi
Hayku. — 2014. — Bun. Ned. — C. 163-166.

JAU®EPEHUIAJIBHI PIBHSAHHS 31 CTOXACTUYHUMU
MAJIMMU JIOBABKAMM Y CXEMI AITPOKCHUMAIIII JIEBI
Camoiisienxo 1.B., HikiTin A.B.

KuiB. HantionansHuil yHiBepcuteT iMeHi Tapaca llleBuenka, Ykpaina
nikitin2505 @gmail.com

CroxacTu4Ha €BOJIOIiHHA CHCTEMa B €prOJANYHOMY MapKOBCHKOMY
CEepEIOBHILI 32JIAETHCSI CTOXACTUYHUM TU(PPepeHIlianbHUM PIBHSIHHSIM

du® (t) = Cw® (), x(t ] €*))dt +dn’ (t,x(t 1 €%)), u®(t)eR, (1)
ne  x(r) — PpIBHOMIPHO €proaWYHUil MapKiBCBKMHA mpouec Y
craHmaptHomy ¢asoBomy mpoctopi (X,X), @m0 BH3HAYAETHCA
TeHEePaTopOM

Qp(x) = q(x) [ P(x,dn)p(y) —p(x)],
X

Ha OaHaxoBOMYy mpocTopi B(X) aificHO3HaYHHX OOMEXEHHUX (PYHKIIIH
@(x) 3 cynpemyM-HOpMOIO || @ ||= max | p(x)]|.
xeX
Mu  posrmsagaTiMeMoO  BHNAAOK, KOJMM  30ypeHHS  CHCTEMH

BM3HAYAIOTLCS IMITYJILCHAM TIporiecoM 77° (¢,X) y HeKIacu4Hii cxemi

anpokcumMariii. Hexaii BUKOHYIOThCS HACTYITHI YMOBH
L1: Anpoxumayis cepedrix:
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jvrg (dv,x) =ea;(x) + &? (ay(x)+8,(x)), 0,(x)—>0,6 >0,
R
Ta

[V Te(dv,x) = 82 (b(x) + 6,(2)), 6,(x) >0,6 0.
R

L2: Ymosa na mipy cmpubxis:
jg(v)rg (dv,x)= gz(Fg (1) +6,(x)), 0,(x) >0,6 >0,
R

r,(x)= j g(Vy(d v, x).
R

L3: Pisnomipua keaopamuyna iHmesposHicmuy:
lim I v? Iy(dv,x)=0.
C—>0
[v|>c
Hexaif BuKOHYy€eThCSI yMOBa Oanancy

ar = [ m(d)ay () =0, )
X
Teopema. [lpu euxonanni ymoeu obarancy (2) i ymos LI-L3
2apanmo-6ana caabka 30icHIiCMb 6 CeHCi 30I0CHOCMI  8I0N0GIOHUX
2eHepamopie

() —>n’ @), e 0.

I'panuynuii npoyec 770 (t) euzHauaemvcs ceHepamopom
~ 1 1 n -
Fo(0) = dap'(@) +5 670" (@) + [[p(@+) = eI (dV)
R

i € npoyecom Jlegi, aKuil mMac mpu CKIa0o8i: 0emepMiHO8aAHUL 3CY8,
OUy3itiny ckiado8y ma nyacoHiecbKy CmpuodKo8y Yacmumy.
Jliteparypa

1.Korolyuk V.S. Stochastic Systems in Merging Phase Space / V.S.
Korolyuk, N. Limnios // World Scientific, 2005. — 330 c.

2 Korolyuk V.S.Lévy and Poisson approximations of switched
stochastic systems by a semimartingale approach / V.S. Korolyuk,
N.Limnios, I.V. Samoilenko // Comptes Rendus Mathématique, 354,
2016, — PP.723-728.
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AJITOPUTMU PO3NAPAJIEJITFOBAHHSA JJIs1 BEKTOPHUX
3AJIAY JJUCKPETHOI ONITUMI3ALII
CemenoB B.B., Yaiika /1.0.
[HcTuTyT KibepreTnku imeHi B.M. I'mymkoBa HAH VYxpaian
hunt.semen@gmail.com, dasha.chayka@ gmail.com

Po3B’s13aHHS OMHOKpUTEpiaIbHUX Ta BEKTOPHMX 3a1ad AUCKPETHOI
ONTUMi3alii Ha TMOCTIIOBHUX OOYHCIIOBAJbHUX MAaIlIMHAX BHMarae
ICTOTHHX OOYMCIIOBAaJIbHUX pecypciB (dacy, mam'siTi), Mo MOB'I3aHO 3
repe0opoM BETTMKOI KiTBKOCTI BapiaHTIB.

Po3pobneno miaxin, Opi€eHTOBaHWH [Isi BUKOHAHHS MapajelbHUX
00YKCIIeHb 10 PO3B’s3aHHS BEKTOPHUX 3a/a4 JAMCKPETHOI ONMTHMI3aIlil,
B SIKOMy AN 3HaxomkKeHHA IlapeTo-onTUManbHUX  PO3B’S3KiB
BUKOPHUCTOBYETHCS MHOKMHA ONOPHUX TOYOK. [ToGynoBaHo mapasiemnsHi
QITOPUTMH, IO BHKOPHUCTOBYIOTH iJiei JIOKQIBHOTO TMOWIYKY, B
pe3yibTaTi poOOTH SKWUX 3HAXOIAThCSI MHOXKHMHA HEJIOMIHOBaHHMX
PO3B’s3KiB, IO anmpokcuMye MHOXKUHY [lapero po3B’s3yBanol 3amadi, i
BiJIMTOBiTHA Tif HETOMIHOBaHA MHOXKHHA OIIHOK Y TIPOCTOPi KpUTEpiiB. 3
MPEJICTaBICHOT MHOXXHMHH PO3B’SI3KiB, y pa3i moTpedu, ocoda, o
MpuiiMae pilieHHs, MO)XXe BHOpaTth onuH abo JeKiJbKa BapiaHTIB
pPO3B’A3KIB 3ajadi, O[O0 BHIAIOThCA anroputMoM. Ilpm peamizarmii
QITOPUTMIB MOXYTh OYTH BHKOPHCTaHI JiBa piBHI TapajielbHUX
004YHCIIeHB: PIBEHb OMOPHUX TOYOK Ta PIBEHb aJTOPUTMY JIOKAIHLHOTO
MOLIYKY.

HaBenenwii miaxig a0 po3B’si3aHHs OaraTOKpUTEpialbHHX 3aaa4
JUCKPETHOT omnTuMmizamii Ta moOynoBaHI mMapajelbHi aITOPUTMH
JIO3BOJISIIOTH OJICPKYBaTH OLIBII TOYHI PO3B’S3KHM 32 MEeHIHUH 4ac. Taki
pe3yabpTaTH AOCSATHYTI Ha OCHOBI MigXOXy, 3aCHOBAaHOMY Ha M0Oy0Bi
GyHKIIH cKansipu3aliii, o BUKOPHCTOBYIOTh MHOKHHU OTIOPHUX TOYOK,
Ta 3a PaXxyHOK 3aCTOCYBaHHS MapajlelbHUX oOuuciieHb. Po3polieHi
QITOPUTMH 3aCTOCOBAHO JIO PO3B’S3aHHS 3afadyi BHOOpY 3axofiB
perioHaNbHOI MpOrpaMH MOJIEPHI3aIlil KOMYHAIBHOT TEIUIOCHEPTETHKH 3
ypaxyBaHHSM MOMJIMBUX OOMEXEHb Y BHTJISI BEKTOpHOI 3ajadi
onTUMi3allii 3 OyJIeBUMH 3MIHHUMH.

Jliteparypa

1. CemenoB B.B. Anropurmu posmapanentoBaHHs OOYHCIEHBb JUIs
BEKTOpHMX 3agad AuckpeTtHoi ontuMmizamii  /  Komm’iotepHa
marematnka. — K: IH-T kiGepHetmku imeni B.M. I'mymkoBa HAH
VYkpainy, 2015. — Ne 1. — C. 134-141.
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3AJAYI JUCKPETHOI OIITUMI3AIIIL 3 JTPOBOBOIO
HIJIbOBOIO ®YHKUIEKO TA KEPOBAHUMU JAHUMMU 3A
YMOB HEBU3HAYEHOCTI
Cemenona H.B.
[acruryt kibepuetuku imeni B.M. I'mymkoBa HAH Ykpainn
nvsemenova@meta.ua

3amayi, MmO pO3MIAAAIOTHCS, BHHUKAIOTH MPH JIOCHIHKCHHI
CKIIATHUX NIHUCKPETHHX ONTHMI3alliiHUX MoOAeled 3 KepOBaHUMH
BXiJTHUMH JaHMMH 33 yMOB HEBU3HAYCHOCTI 1 MalOTh HACTYITHUHN
Buri: P: max{max{fi(x)/a(x).[fieF, fLeF}xeX;}, ne X={xeZ'q
200, g:€G;, ieN,={1,....m}} — obMexxeHa MHOXHHA, jeN,={1,2},
o=V, 0p,=3, Z" — npocTip n — BUMIpHHX LIJIOYUCIOBUX BEKTOPIB i3 R", f,
g : R' >R, G; ieN, — MHOXKHHH ONYKIHUX HEHEPEPBHO
mudepenmiiopanx (Gyakmiii. [loOymoBani Ta OOTpyHTOBaHI METOIU
JICKOMIIO3HIIIi TOYHOTO Ta HAOJNMKEHOTO PpO3B’s3aHHS TaKMX 3ajad,

Bonu monsraloTh y MOCTIOBHOMY pO3B’S3aHHI HACTYIHHUX IiA3agad:

s xd 177, Jj=1,2,..., 3amaui MP: max%xo | xo £ max (flf(x)/fzj(x)),
JUNg

fij eF, ieN, k=12,...; min rpax(gij(xj)+<ﬁg,-j(xj),x— xj>)£ 0,
¢/1G 1N

ielcN,, [=1,2,..., xi Z"} Ta JBOX 3ajad max{fl(xj)|f1i Fl} i

min { fz(xj ) ol F2}- 3anpornoHOBaHI  METOAM €  PO3BUTKOM

JEKOMIIO3UIIIHHUX MeTomiB[1—3], 0a3yloThcs Ha imesx pesakcarli,
niHeapu3auii, BinTuHaOUMX iomuH Kemni. Bonn moegHyioTh momryk
ONITUMAJIBLHOTO (HAOIMKEHOT0) PO3B’SA3KY 3a4adi P 13 3HaXOIKEHHSIM
HEBU3HAUCHHX Ta KEPOBAHMX JIaHUX Mojeni. PO3rIsHyTI Takox
MHOXXHHU HEBU3HAYEHOCTI, 110 OMHUCYIOTh BXiJIHI JaHi 3a/1ad, 3a SKUX
OCTaHHI 3BOJIATHCS JI0 33124 3 TOYHO 3aJJAHUMU JIAHHUMHU.

Jliteparypa

1. CemenoBa H.B. Mertogpl moucka rapaHTUPYIOUIMX |
ONTUMHUCTHYECKUX PEIIeHUH 3ajad LEeJOYMCICHHON ONTHMHU3alUud B
YCIIOBUSX HEONPEACICHHOCTH TaHHbIX // KnOepHeTHKa U CUCT. aHAIN3 —
2007, Nel. - C. 103-114.

2. Pouun B.A., CemenoBa H.B., Cepruenko U.B. JlekoMno3uIIMOHHBIN
MOJIXO/1 K PEIICHUIO HEKOTOPHIX 3a/1a4 LeJI0OUUCIEHHOTO
MPOTPaMMHUPOBAHHUS C HETOUHBIMHU JTaHHBIMH // JKypH. BEIUUCIL.
MaTeMaTHKH 1 MaT. puznuku. — 1990. — 29, No5.—786-791.

3. CemenoBa H.B. T'apantupyroniye M ONTHMUCTHUECKHE PpELICHHA
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3aja4 IeJ0YH-CICHHON ONTUMH3AalMU C BBITYKJIBIMH KBaJpaTHYHBIMH
¢yHkuusMu orpanndeHuit // Teopis onTUMaidbHUX pimieHb. 30. HayK.
npanp. Kuis: [H-1 xiGepretnku im. B.M. I'mymkosa HAHY, 2006. — Ne
5.—-C.39-47.

MATEMATHUKA ®YHKIIOHAJIbHUX IHTEPBAJIIB TA ii
3ACTOCYBAHHAA
Cenbo I1.C.
JIpBiBCHKMIT HaIliOHAMBHIN yHiIBepCUTET iMeHi IBana Dpanka, Ykpaina
petrosny @ukr.net

VY [11, [2], [3] po3pobnena MaTeMaTHKa, OCHOBHIMH 00’ €KTaMH SKOi
€ (QYHKIIOHAIBHI iHTEpBaj M, O3HAYEHI B IMPOCTOPI OOMEKEHUX B
iHTepBasi X < D R ¢yHKuiid. Y nux mpansx BBeACHI apupMeTHUHI
Ta TEOPETHUKO — MHOXHWHHI oreparlii HaJ TaKUMH 00’ €KTaMH; TOHSTTS
BiJ1aii, HOPMH Ta HIMPHHHU 1X.

JoBeneHo, mo kBa3imiHiiHUI mpocTip L(X) Takux eJIeMEHTIB
IpU TaK BBEJCHIH METPUIll € MOBHUM METPHYHUM IIPOCTOPOM, a TaK
O3HaueHi omepallii € HEeMepepBHUMHU Ta 3aMKHeHMMH. Ha il OCHOBI
MPUPOAHIM YHHOM TPAKTYETHCS 301KHICTH TIOCHIJOBHOCTEH TaKHX
€JIEMEHTIB.

[lobymoBani  anropuTMH  BHCOKHX  TOPSAAKIB  301KHOCTI
pO3B’sI3yBaHHS  aireOpaiyHUX Ta TPAHCICHACHTHMX PIBHSHb 1
HEpIiBHOCTEH, y SIKUX BiJCYTHS MpoOjeMa MOYaTKOBOTO HAONIKEHHS,
pO3B’sI3yBaHHS ~ 3a/1ad  ONTHMI3allil; aJlrOPUTMH JIBOXCTOPOHHBOI
anpokcuMarlii - (yHKIiH Ha 3aJaHOMy IHTEpBajal  HEJIHIHHUMH
CIUIaifHaMU; TIOYaTKOBMX Ta TPAHWYHHUX 3a7ad ISl 3BUYAHUX
IudepeHLiaIbHUX PiBHSHB, PO3B’SI3KM SIKMX OTPUMYEMO Y BHUTIISAL map
KBaJpaTUUHUX CIUIAMHIB, $Ki 3 HamepeJ 3aJaHOI0 TOYHICTIO
rapaHTOBAaHO MICTSTH I[ei PO3B’SI30K.

JHoBeneHa TeopeMa, BHCHOBKM fKOI JAalOThb MOXKJIMBICTH YCyBaTu
e(eKT HAKOTTNYEHHS MOXUOOK YUCETLHUX METOIIB.

JlJis IpoBeicHHS PI3HUX BHUJIB JIOCII/DKEHb TaKUX METOJIB BBEJICHI
BIIITOBIIHI BiAJai, HOPMH, ITUPHHHI TAKUX CJICMEHTIB.

Jliteparypa

1. II.C. Cenpo ApudMernka JNHIHHUX (QYHKITIOHATEHUX 1HTEPBAITIB /
I1.C. Cenno // Bicu. JIpBiB. yH-Ty. Cep. mpukil. MaTeM. Ta iHpOpM. -
2014. — Bum. 21. C. 38 -57.
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2. II.C. Cenpo Tomosnoris mnpocTopy JMiHIKHUX (YHKIIIOHATBHHUX
intepBaniB / I1.C. Cenvo // Martem. Ta komm. MoxemoBaHHs. Cepis:
¢izuxo-maTem. Hayku. - 2014. — Bum. 11. C. 209- 223.
3. II.C. Cenpo [lesxi 3acTocyBaHHS MaTeMaTHKH (DYHKIIOHAIBHUX
inTepBaniB / I1.C. Cenvo // Matem. Ta komm. MoxemoBaHHs. Cepis:
¢izuko-maTeM. HaykH. - 2016. — Bum. 13. C. 182- 193.

METO/ PO3B’SI3YBAHHSI 3AIAYUI KOIIII, 3ACHOBAHUI
HA MATEMATUII ®YHKHIOHAJIBHUX IHTEPBAJIIB
Cenno I1.C., Croiixo T.I.

JIbBiBCHKHMIA HalliOHAJIBHUHN YHIBepcUTET iMeHi [Bana ®@panka, Ykpaina
petrosny @ukr.net, tani4ka26 @ gmail.com

Jis 3HaxXomKeHHsI pO3B’sA3yBaHHS 3adadui Komm ams 3BHYalHUX
nrdepeHIialbHIX PiBHSIHb

y'=f(x y(x), (D
y(X)=Yo 2
Ha MPOMIKKY [a,b] y [2] 3amporoHOBaHWH iHTEpBaJIbHHUN METO]I,

BioMuii sik MeTon Mypa. OnHak, BiH Jae MOXJIMBICTH OymyBaTH
JIBOXCTOPOHHI HaOmmkeHHs po3B’si3ky 3amadi (1) - (2) y Bcix Toukax
HOTO MPOMDXKKY JIUIIIE y BUTIIAI JIIHIKHUX CIUTaliHIB.

B [1] 3anponoHoBaHa MeTOAMKA TOOYAOBU 1 JOCIHIPKEHHS METO/IIB
OTPUMaHHsS TapaHTOBAaHUX JABOXCTOPOHHIX aNpOKCHMAILiil pO3B’A3KY
3amaui (1) - (2) Ha ocHOBI MareMaTuky (DYHKI[IOHAJIHHHUX IHTEPBATIB y
BUTJISII TIAp KBAIPATUYHUX CIUIAMHIB 3 Hamepe.l 3a/IaHO0 K 3aBTOJIHO
MAaJIOI0 MaKCUMAaJILHOIO ITUPUHOIO HOro 0OMEeKHHUKA.

3rigHO 1€l MeTOANKH, TOOYA0OBaHUH 1 JOCIHIHPKCHUN aHAIOT METOa
Mypa, B £AKOMy iHTepBalbHi po3mMpeHHs ¢QyHKOii f (x, y(x))
3aMIHIOIOTHCS BI1ITOBIAHUMH JHITHIMA (hyHKITIOHATTBHUMHU
inTepBasiamu [1]. [ns moOymoBu X BpaxoBYEThCS Te, 10 MHUTTEBHI
PO3BUTOK (YHKIIIOHAIBHOI 3aJI©KHOCTI B KOXKHIM TOYIll 00JacTi
BU3HAUeHHS Oyab - skoi audepenuiioBHoi ¢yHkuii BigOyBaeThCs
B3I0BX Ii JOTWUYHOI B I1iii TOYII.

VYcyHeHHsT eeKTy HAaKONMYEHHS MOXHOOK B 3alpONOHOBAaHOMY
MOIU(IKOBAHOMY METO1 3IIMCHIOETHCS 32 3BUYHOI0 METOIMKOIO [1].
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Ha ocHOBiI 3ampormoHOBAaHOTO METOAY IOOYIOBaHWUN  METOH
po3B’si3yBanHs 3aaa4i Komi ams cucteM 3BUYaiiHUX TU(epeHIianbHUX
PIBHSHB.

JlitepaTtypa

1. Cenvo IL.C. [lesiki 3acTocyBaHHS MaTeMaTUKU (QYHKLIOHAIBHUX
intepBaniB / I1.C. Cenvo // Matem. Ta komm. MoxemoBaHHs. Cepis:
¢izuko-maTeM. Hayku. - 2016. — Bum. 13. C. 182- 193.

2. Moore R. E. Interval Analysis / R. E. Moore//, Prentice — Hall,
Englewood Cliffs, N7, - 1966.

MNUTAHHS IPU3HAYEHHS I ITIPEACTABJIEHHSA
IHTEJEKTYAJBHUX METAITPOLEAYP
Croaspenxko H.B.

MixHapomHWH HAYKOBO-HABYAIBHUH EHTP iHQOpMaIiHHIX
TexHoJoriit Ta cucteM HAH Ykpaiau
savtav2@ukr.nkr.net

3 MeTOr0 opraHi3allii CHHXpPOHHOI Po0OOTH JBOX MIAPO3IIIB — mexa

00po0OKHU THYYKOTO aBTOMATH30BaHOTO BUPOOHUIITBA i
O0YHMCITIOBAIbHOI ~ CUCTEMH  —  HEOOXIJHO  3MIHCHUTH  IEBHY
MOCIIOBHICT, ~ €TamiB  po3paxyHKiB. Ha  koxHOMYy  erami
BUKOPHCTOBYIOTHCS pi3Hi IHTEJIeKTyabHI METanporeypH.

3acTocyBaHHS TOI UM IHIIOI METAINpOIEAypH Mae Ha MeTi MmoOymoBy
CKIIaJHOTO 00’€kTa (M0 CKIAMAEThCS 3 MPOCTHX eleMeHTiB) i (abo)
00YHCIIEHHS XapaKTEPUCTUK 111704 €JICMEHTIB. OTtpumaHi
XapaKTePUCTUKH  JIAIOTh ~ MOXJIMBICTH  3IIHCHIOBATH  MOJAJIbIIN
po3paxyHkH. B SKOCTI TpHKIAIIB CKJIATHUX OO0 €KTIB MOXYTh
BHUCTYIATH KOPTEXKHM KBAHTIB 4Yacy, 4Yeprd 3asBOK, MaTPHUIll BXiJIHUX
JaHUX TOIIO. BiAMITHMO TakoX, 110 MeTanpoIeypa — e 0araroxoaosa
mpoueaypa. Tomy HeoOXimHO, 1100 OynH 3a7aHi YMOBH TOBTOPEHHS i
3aBepIIeHHS 11 QYHKI[IOHYBaHHS.

B po6oTi HaBe/ieHa MOCTaHOBKA ONTUMI3AIIHHOI 3a/1a4i PO3MIILIEHHS.
Hetani 3rigHo i€l 3amadi MOBUHHI OyTH PO3MIIIEHI ISl TOMATBIIOL
00poOKM B KBaHTax yacy pi3HOi JOBXHHHU. BkazaHi JOBXHHU SIBIISIOTH
co0010 apupMETHUHY TMporpecio. AHATI3 BXIAHHNX MaHUX (GIKCye
BIICYTHICTh 3Ha4eHb KOCQIIIEHTIB TPH HEBIMOMUX B (YHKII IIUTi.
Tomy BUHUKae 3amavya MOOYJAOBH MATPHIIl 3HAYCHb BKa3aHUX
koedirmieHTiB. 3 €0 METOI0 BHKOPHUCTOBYETHCS METAIPOIEIypa
«Cumetpist B apupMETHIHIN IPOTPeciiy.
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3acrocyBaHHS ~ METANpolEeAypd IMOBHHHO  CYIPOBOKYBaTHChH
¢ikcami€o MeBHUX 3HaHb. B poOOTi, WO PO3IISANAETHCS, 3HAHHS
TIpencTaBiIeHi y BUurial ppeitmoBux moneneir. Cotu GppeimiB MicTATh
Taki 3HAHHS SK: IM’S METampolexypHu; CBIT ii mil; o0’ekTm Ta ix
XapaKTepUCTUKH, MK KOTPHUMH BCTAHOBIIOETHCS  BiAHOILICHHS;
MOCUJIaHHS Ha TMiArOTOBYI PO3paxyHKH; IOCHJAHHS Ha PO3PaxyHKH,
MOB’s3aHI 3 BUKOPHUCTAaHHSIM METANpOLEAypH; YMOBH TOBTOPY 1
3aBepIICHHA  JAii  METampoleqypH;  pe3yJibTaT  3acTOCYBaHHS
MeTanpoueLypH.

METO/IA IICEBJIOIHBEPCHOI AJITEBPU B 3AJTAYAX
MATEMATHUYHOI'O MOJEJIOBAHHS IUHAMIKHU
HENIOBHO BU3HAYEHUX TPUBUMIPHUX MNTPYKHUX TLI
Crosn B.A., Janum C.T.

KuiBcpkuil HanlioHansHMi yHiBepcuTeT iMeHi Tapaca IlleBuenka,
Ykpaina
v_a_stoyan@ukr.net, danysh @i.ua

[IpenmMeroM mocHi/pkeHHS aBTOPIB € BaKKOPO3B’SI3HI  3amadi
KJIIACUYHOI Teopil MpYyKHOCTI MO TOOYIOBI BEKTOP-PYHKII cTaHy
MPOCTOPOBO BH3HAYCHOTO TIPY)KHOTO Tijla Ta KEpPyBaHHS HEIO.
OCOONUBICTIO TOCTAaHOBOK 3ajad € Te, M0 BOHH (OPMYIIOIOTHCS 1
po3rnsgarThes 0e3 OOMeXeHb Ha TeoMeTpuyHy GopMy Tina, Ha
CTPYKTYPY, KiJIbKICTB Ta SIKICTh (AMCKPETHI, HEMIEPEPBHi) CIIOCTEPEKECHb
3a MOYATKOBHM CTaHOM TiJla Ta TIOTOYHOIO iH(OPMAIIEI0 PO AUHAMIKY
HOT0 30BHIIIHBOT MOBEPXHi.

Ha3Bana Buie mouaTKOBO-KpailoBa HEBU3HAYEHICTh B IMOCTAHOBKAX
3a/1a4d eacTOMMHAMIKY PO3TIISIyBaHINX MEXaHIYHUX 00’ €KTiB POOUTH ix
HEpO3B’SI3HUMH  BIIOMHMH  MaTeMaTHYHMMH  Ta  YHCEJIbHO-
aHamiTHyHUMU MeTtofamu. Llle Oimpmri mpoOneMu BHHUKAIOTh HpU
pO3B’si3aHHI  3ama4  KepyBaHHS  pO3MNISyBaHUMH  TUIAaMH  TIO
CepeIHLOKBAIPATUYHOMY HAOIIDKEHHIO iX BEKTOpP-QYHKIII cTaHy 10
JUCKPETHO Ta HENEPEepBHO BMU3HAuYeHHX OakaHUX 3HaueHb, 0COOJIMBO,
SKIIO BpaxyBaTH, IO A0 KepPyrUux (PakToOpiB BiMHOCATHCSA 00’ €MHO,
ITOYaTKOBO Ta MOBEPXHEBO BH3HAUCHI 30BHINIHBOAMHAMIYHI 30yprorodi
(akTopu, B3ATi 10 OIHOMY, TIO /IBa 1 BCI TPU pa3oM.

3aMiHOI0 HAsBHUX CIIOCTEPEKEHb 32 CTAHOM Tijla JUCKPETHO Ta
HENEpEepBHO  BM3HAYEHUMHM  MOJETIOIOUUMHM  (QYHKIISMH  CIIEKTp
PO3TISAYBAaHUX 3a/1ad 3BOMUTHCS [1] 10 pO3B’SI3aHHS CHCTEM JTiHIHHUX
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anreOpaidHUX,  IHTETPAIBHMX Ta  (PYHKIIOHAIGHHX  PIBHSHB,
MICEBJIOPO3B’ SI3KaMU SIKUX BHU3HAYAIOThCS BCI Kepyro4i
30BHIMTHBOAMHAMIYHI (hakTopu. s KOXKHOI 13 pO3TISAyBaHUX 3amad
3aMACYIOTHCSI  YMOBH TOYHOCTI Ta OJHO3HAYHOCTI  PO3B’SI3aHHSI
BIJIMOBITHUX PiBHSHB, a OTXKE 1 33/1a4i B IIJIOMY.

Jlitepatypa
1. Crosa B. A. MaTtematnyde MOAESIIOBAHHS JTIHIMHNX, KBa3UIIHIMHUX 1
HEMIHIHHUX JauHaMiyHuxX cucreM. — Kwuis.: BIIL «KuiBcbkui

yHiBepcuteT», 2011. — 310 c.

IHTEPHET PEYEN B HAINIBHATYPHOMY MO/JIEJTIOBAHHI
Tumamos O.0.
[ctuTyT KibepreTnku imeHi B.M. I'mymkoBa HAH Yxpaiau
alex_timashov@mail.ru

HamiBHaTypHe MOJAENMIOBaHHS SBIIIE COOOK0  JOCIIKEHHS
KEpOBaHMX CHUCTEM HA MOJCNIOIOTh KOMILUICKCAX 3 BKJIIOUCHHSM [0
CKJIaJly MOJIENI peanbHuX ONOKiB a00 By3JiB 00'ekta. Lle MoaenmoBaHHs
3 peaJbHOI anapaTyporo, MPH SKOMY YaCTHHA CHCTEMU MOJICITIOETHCS, a
1HIIIA YACTHHA € pealibHO0. [Topsi/ 3 peanbHOI0 anapaTtyporo B 3aMKHYTY
MOJIEJIb MOKYTh BXOJMTH IMITaTOPH BIUTMBIB 1 MEPEIIKOJl, MaTEMaTHIHI
MOJIeJII 30BHINIHBOTO CEPEJOBMINA 1 MPOIECIB, JJIS SKUX HEBITOMO
JOCUTh TOYHUN MaTeMaTHYHHN Onuc. BKIIIOUEHHS pealbHOI arnapatypu
a00 pealbHUX CHUCTEM B KOHTYP MOJICIIOBAHHS CKIIaHUX IPOIIECIB
JIO3BOJISIE  3MEHIIUTH AalpiopHy HEBU3HAYEHICTh 1 JIOCIiIXKYBaTH
mpolecH, Ul SKMX HeMae TOYHOIO MaTeMaTHMYHOTo omnucy. B mpoueci
HaliBHATYPHOTO  MOJENIOBAHHS BAAJO IOEAHYIOTbCA  II€pPEBaru
MaTeMaTHYHOTO 1 HATYPHOTO MOJEIIOBAaHHS, 1 MOXe OyTH JOCSITHYTO
ONTUMAJbHE B3a€EMOJIS MK OOYHCIIOBAJBHUMH 1 HATypHUMH
eKCHepUMEHTaMU. SIKII0 MaTeMaTHYHe MOJIENIIOBAaHHS HaHOUIbII
e(EeKTHBHO Ha pPaHHIX CTaJisfX MPOCKTYBaHHS CHCTEMH, HATypHE Ha
3aBepIIAILHUX, TO  HAMIBHATYPHI  MOJICJIIOBAHHS  3a3BHYAM
BUKOPUCTOBYETbCA Ha  NPOMDKHUX  cramiax. [ificho, micns
BHTOTOBJICHHS pO3pOOJICHOr0 3pa3ka amapaTrypd, B psIi BHITAJKIiB
MIPOBEACHHS HATYpPHOTO MOJETIOBaHHS YTpyOHEHO abo B3aralii
HEMOXJUBO. KpiM Toro, mpoBeaeHHS HATYpHOTO MOJCIIOBAHHS MOXKE
OyTM TpocTO TepenyacHUM, TOMY IO alTOpUTMH YIPaBIiHHS
CHUCTEMOIO Ta OOpPOOKM CHTHAIIB Ie He HamaromkeHi. Came B IbOMY
BUIAJKy HAa TMEPIIMHA IUIaH BHXOJATh METOAM HAIMBHATYPHOTO
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MmozemioBaHHA.  ChOTOIHI  OTPUMY€E  PO3BUTOK  BHKOPUCTAHHS
«ingyctpiansHoro iHTepHeTy peueii» (Internet of Things) B cucremax
(cTreHmax) KOMIUIEKCHMX BHIIPOOYBaHb 1 BiJIMPalIOBaHHA CKJIaIHUX
BHpPOOIB MamMHOOYQyBaHHSA, w0 0a3ylOThCS Ha HaIiBHATYpHI
MOJICJIIOBaHHI. 3aBISKH PO3BUTKY KOH(]Irypamiidi mporpaMHHX CHCTEM,
OCBOEHHSI CEHCOPHUX TEXHOJOTIH 3'SBHJIACS MOKIMBICTH MPOCTOPOBOT
3B's3Ky MK oO'ektamu. Ilicna imeHTmdikarii B 6€31pOTOBIX Mepekax
3a JOMOMOrOI paaioyacToT 3'ABISETHCS YHIKanbHAa MOXKIIUBICTD
cninkyBanHsi 00'ektiB. Came iHTepHET pedell 00'enHye aHaJIOroOBi
CTPYKTYpH i upoBy iHPOpMaIito, BU3HAYAE BIACTHBOCTI Cy0'€KTIB Ta
ix B3aeMuHH. [HTEpHET pedell BKIIt0UYae MHOKUHY IPUCTPOIB, IPHIAIIB i
0€3IpOTOBUX CHCTEM 3B'3KY 1 NPU LIOMY CTAa€ MOCEPEIHUKOM MiXK
MOJIETIBIO 1 HATYPHUMH OJIOKaMu

PO CUMETPIIO MHOXWHHU NEPECTAHOBOK
Tumodiesa H.K.
MixHapomHWH HAYKOBO-HABYAIBHUH EHTp iHQOpMaIiHHIX
texHororiit ta cucreM HAH Ta MOH VYkpainu
tymnad @gmail.com

B maremartuii cMMeTpil0 BUBYAIOTH 3 BUKOPHCTAHHAM TeOpii Tpym,
30KpeMa  BWAUISIOTH T4  JOCHIDKYIOTH TpyNHd  CHUMeETpii Ha
MEepecCTaHOBKaX, BH3HAYAIOTh IXHIH TmOpAnok. B xomOinaTopwuii
CHMETDis BIaCTHBAa KOMOIHATOPHIUM MHOXHHAM.

B npuponi icHye CKiHYE€HHE YHCIIO TAaKUX MHOXXWH, KOXHA 3 SKHX
YIOpSAKOBaHA IIO-CBOEMY. 3HAauyHa YacTHMHA LWUX MHOXHH —
cTpykTypoBaHa. CTpPyKTYpOBaHI XapaKTepU3YIOTbCS PI3HUMH BHAAMU
CUMeTpii SK TOYHHMM TaK i HAaOMDKEHHUMH. IX MaTeMaTudHe
(OpMyNIOBaHHS ~ MPOBOJUMO 3  BHUKOPUCTAHHSIM  CKIHYEHHOI
MOCHITIOBHOCTI YHCel, sika OynyeThes 3a 3aganuMu npasuiami [1]. Taki
MOCJIIZIOBHOCTI YTBOPIOKOTHCSI 3HAYCHHSMH, SKI 3aJal0Th KIJIBKICTh
KOMOIHATOpPHUX KOH(DIrypaIiii y meBHUX MiAMHOXKHHAX.

Jiisi MHOXHMHHU MEPECTaHOBOK 13 YCiX BHIIB CUMETpii BUIUINMO Ty,
sKa OIMCYETHCSI 3aKOHAMH EBKJIIIOBOI TreomeTpii. BBakatrmmemo, 110
TIepeCTaHOBKAa CUMETPHUYHA, SIKIIO BOHA 30IracThcs cama i3 co0or0 mpu
pyci 6e3 nedopmariii. [cHye equHUN CHIOCIO TEPEMICTHTH CUMETPUYHY
MOCIIZIOBHICTh TakK, o0 BoHA 30iriacs 3 moyatkoBoto. Lle — i moBopoT

ma 180°. VBeaeMo Taki O3HAYCHHS.
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Osunavennsn 1. ImBepcieto mepectanoBku w=(1,2,...,n—1n)
Ha3BeMO IepectaHoBky w=(n,n—1,...,2,1), Tooto weW ta weW

CUMETPHUYHI OJTHA BIAHOCHO ApyToi, e W — MHOKMHA TIepeCTaHOBOK.
Osnauenns 2. [lix cumerpiero ynopsakoBaHoi KOMOiHATOPHOT

MHOXXHHU PO3YMIEMO TaKy il CTPYKTypy, KOIM YHCIIOBI 3HAY€HHS

KUIBKOCTI ~ KOMOIHAaTOpHHX — KoHQirypauiii —minvuoxun W, cW

YTBOPIOIOTh CKiHUEHHY IOCIiJIOBHICTh 4YHCEN, sIKa XapaKTepH3YEThCs
TOYHOIO 200 HAOIMKEHOI CUMETPIEIO.

Y mHoxuHI W MOXHa BHIUINTH IHTEpPBaJM MNEPECTaHOBOK, SIKi
XapaKTepU3YIOThCS J3EPKATBHOI0 CUMETPIELO.
Jlireparypa
1. TumodieBa H.K. 3HakoBi OionoriuHi MPOCTOPH Ta CHUMETpii B
koMmbOinatopuni ta Oionorii / H.K. TumodieBa // Teopis mpuidHATTS
pimmens. [Ipami VII Mixuap. mikonu-ceminapy. (29 BepecHs — 4 ®KOBTHS,
2014 p.).— Yxropox: Ykropoiacekuii Hai. yH-T. — 2014. — C. 248-249.

OINITUMAJIBHE KEPYBAHHSA B CUCTEMAX 3 YEPI'OIO
TA HOBTOPHUMMU BUKJIUKAMU
Yecap L. 5., Makymenko LA., I[Iporonon 10.0.
KuiBchkuii HantioHamsHUH yHiBepcuTeT iMeHi Tapaca IlleBuenka,
VYkpaina
usar @unicyb.kiev.ua

Cucremu 3 MOBTOPHUMHU BHKIIMKaMU 3aCTOCOBYIOTh B TIPOEKTYBaHHI
KOMIT'IOTEPHUX MEpeX, Cy4aCHHX CHUCTeMax 3B’s3Ky Ta iH. [1,2]. B
naHii poboti po3rsiHyTo cuctemy Ttuny M /M /m+n/ N, ska
MOJIENTIOE poOOTY CUCTEMH 3 YEPror0 Ta MOBTOPHUMH BHKIUKAMH 3 M
00CIIyTOBYIOUMMH TPHJIaJaMH, 1 MICIsSIMA y 4ep3i, N JUKepenamu
MOBTOPHUX BUKJIHMKIB 1 BXiJHHUM IIOTOKOM, IHTEHCHBHICTh SIKOTO
3aJIeXHTh Bij] cTaHy (hazoBoro mpocropy. llporec kepyBaHHS poOOTOO
CHUCTEMH BH3HA4Ya€ThCsS Ha OCHOBI IMOPOrOBOi CTpaterii: Hexan H -
NesIKMi  1opir. SIKImo KUTBKICTh TOBTOPHUX BHKIHMKIB j<H , TO
cucremMa Oyae MpamioBaTd B IEPIIOMY PEXKHUMi 3 IHTEHCHUBHICTIO
BXITHOTO NOTOKY A;. Skmo j>H, To B JpyroMy pexumi 3
IHTEHCHUBHICTIO BX1THOTO MIOTOKY A, .

Jist cranioHapHUX IMOBIPHOCTEH 77;;,
SKE€ 3PYYHO BHUKOPUCTOBYBATH SIK U1 iX OOYMCIEHHs, TaK 1 JUIA
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BHBYCHHS 1X aHAJITUYHHUX BIIACTUBOCTEH. PO3rIsIHYTO 3acTocyBaHHS
OTPUMAHMX PE3YJIBTATIB JIO PO3B’SA3KYy HACTYMHOI ONTHUMi3aliiHOL
3aj1adi:

CM,(H)—CyM,(H)—C3M5(H)—> max ,
ne MI(H )— YUCII0O BUMOT, OOCIYrOBYBaHHS SIKHUX 3aBEPIICHO B
cucremi; M 2(H ) - YUCJIO BUMOT, SIKi CTaJ¥ IMOBTOPHUMH BUKIIMKAMU;

M3(H ) - YHMCJIO TNEPEMMKaHb IHTEHCUBHOCTI BXiZHOTO MoToKy; C) -

mpuOyTOK 3a OAWHHUINIO Yacy B CTAI[iOHAPHOMY DPEXHUMi, 3B’S3aHUAN 3

obcnyroByBanHAM Bumor; C, - mrpad 3a BiIMOBY B 00CIyroByBaHHI;

C; - mrpad 3a nepeMUKaHHs IHTEHCMBHOCTI BXiTHOTO TIOTOKY.
Po3p’si3koM 3amaui € Takuit mopir H , SKHH MaKCHMi3ye CepemHiit

MpUOYTOK BiJl pOOOTH CUCTEMH.

Jlitepatypa

1. Falin G.I., Templeton J.G.C. Retrial queues. — London Chapman &

Hall, 1997. - 331 p.

2. Artalejo J.R., Gomez-Corral A. Retrial Queueing Systems. —

Springer, 2008. — 317 p.

ONTUMI3ALIA JEAKUX XAPAKTEPUCTUK CTIMKOCTI
CTOXACTHYHUX CUCTEM
Xycainos /I.51., llerpoBuuy B.M.
KuiBcpkuit HanlioHasHBIN yHiBepcHuTeT iMeHi Tapaca [lleBuenka,
VYkpaina
filonval63 @ukr.net, dkh@unicyb.kiev.ua

Posrnsimaerbess  cucteMa  CTOXacTUYHHMX  JUQEpeHIaIbHO-
Pi3HUILIEBUX PIBHSHB 3 MOCTIHHUMH KoedilieHTaMH 3 KoedilieHTaMu 7
BUJTY

dx(t) =[ Agx(t) + Apx(t —7)]dt +| Box(t)+ Bx(t —7) [do(t).
Tyt Ao A1, Bo» Bl - MOCTIMHI nxn MAaTpHIIi,
xeR"t>¢,7>0,0(t) - cranmaprrmit Binepiscekuii mporec. Yac Ha

MPOT#A3i IKOTO cucTema (uB.[1]) mepexoauTh i3 JOBITHHOTO TTOJIOKEHHS
£ - OKOJy TOJIOKCHHS PIBHOBArd i TaM 3aJIUINAETHCS, HA3BEMO 4acOM
MEPEXiHOTO TPOIleCy. 3a JIOMOMOTOK EKCIIOHCHINATBbHOI HEPiBHOCTI
Yac MepexiJHOro MpoIecy MOXKHA OI[IHUTH BiJHOIICHHSM
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T(e,

x(19)

)R||x<;o>||f |

’ H) 2 ¢(H
JH)<——In
7,(H)

Haii6inbeImn TouHy OIiHKY Yacy MEepeXiIHOrO MPOLECY A€ PO3B’SI30K
oITUMI3aliiiHoI 3a1a4i

¢§(H) — min
HeJ ,

2

Ao

T

ae g(H)zﬁln (//(H

Jlitepatypa
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TECTYBAHHS I'NIOTE3 B CYYACHUX JOCJIIKEHHSX
M. b. lyuuk
nbdemch @ gmail.com

B 1959 poui Teomop Crepmiar mnomitus, mo 97 %
CTATHCTHYHMX JOCHIKEHh B 00JacTi IICUXOJIOTil, SKi MIiCTHIH
TECTYBaHHS TilOTe3, MOBIJOMIIUIM TMPO MiATBEPKEHHS OUYiKyBaHOTO
epexty. Lg  gonoBigp — UTIOCTpYE — TMOIIMpPEHE  TTOMHIIKOBE
IHTEpPIPETYBaHHS P-3HAUYEHHS Ta 1HIIMX HAayKOBUX MOHATH. Cepen HUX
iCHyBaHHA [JI00aJIbHOTO  TMOTEIUTIHHS, PEalbHICTh  IIKiJUIMBOCTI
HAHOYACTHHOK JJISl 3JI0POB'Sl JIIOJMHN Ta MEXaHI3M SIBUIII, BUKIMKAHUX
3MiHaMH B o0jacTi mepexomy MK ¢a3zaMH MiKpPOKOMITO3UTY 3
(epuTHUM HAIlOBHIOBAYEM Ta MOJIMEPHOIO MAaTPHLEI0, 00yMOBICHIMU
J€10 OCTaTHBO CUIIBHOTO MOCTITHOIO MarHiTHOI'O MOJIS.

1106 3MEHIINTH BUTPATU KOILITIB, CTATUCTUKU YaCTO IPALOI0Th
3 BUOIpKaMH, sIKi HaBiTh HAOMM)KEHO HE € pelpe3cHTaTUBHUMH. A came
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JOCIITHUKH, SIKI TIPOBOJSATH OMUTYBAHHS, SIK TPABHJIO, TPAIIOIOTH 3
BUOIpKaMH, MO MicTATh Oubine HiXK 1000 pecnmoHACHTIB TOMYy, IO
TEOPETUYHI OLIHKHA TapaHTYIOTh BIJHOCHY TIOMWJIKY, IO HE TIEPEBHIITYE
Iekimbka BimcoTkiB. OpHak TONMEpenHi OIHKH, OCHOBaHI Ha
OYiKyBaHOMY Pe3yJbTaTi, YaCTO AO3BOJISIOTH CYTTEBO 3MEHIIUTH PO3MIp
BuOipku. OYEBWIHO, IO Taka MisUIBHICTH € BaXJIMBOKO, 0O BOHA
O3BOJISiE 3MEHIIUTH BUTpaTd. OmHAK Taki OIIIHKKM YacTO HE €
HagiiHumu.  Hampukiag, — 3araqpHOBIIOMHUM €  JOCIHIIKEHHS
3apeecTpOBaHMX BWIIAAKIB paky HHUpoK B 3 141 aaMiHiCTpaTHBHUX
paiionax CIIIA. Y HbOMY DOCTiTHWKH BHUSBHIH, 100 OOMIIBa XBOCTH
PO3MOUTY YacTOTH 3aXBOPIOBAHHS MICTATh TUTBKH CLTBCHKI palioHH.
OpHak CIIBCBKUHM  CIOCIO  JKUTTS HE MOXE OyTH OJHOYACHO
BIJIMOBIabHUM 32 BHCOKY Ta HH3BKY YacTOTH 3aXBOPIHHS Ha pak
Hupok [1]. Haiibinmemn WMOBIpHUM TMOSICHEHHAM IIOTO €QeKTy €
301IblIICHa MIHJIMBICTh 3aHAATO MallMX BHOIPOK TOMY, IO 30UpaHHS
JaHUX B CIIbCBKHX palioHax MoTpeOye Habarato Oiiblle 3yCHIIb HiXK
Taka JiSUTBHICTh B MiCTaX dYepe3 HaJ3BHYAiHO BEJIHWKY pPI3HHUIIO B
TYCTOTi HaCeIeHHSI.

Y 1bOMYy KOHTEKCTI BHINE3rajaHa CXWIBHICTh  HAyKOBHX
BHJaHb JO BIAXWIAHHA poOOIT, B SKHUX TECTyBaHHS TillOTe3 HeE
MiZTBEPIKYE OYiKyBaHHI pe3yibTaTH, € HEMPaBUILHOIO
THTEpIpETaIliEr0 OHATTS p-3HAUeHHS 4epe3 HacTymHe. Skimo Bubipka
HE € PEerpPe3eHTaTUBHOI0, TO IOPaXxOBaHe Ha il OCHOBI p-3HAYCHHS MOXKE
CYTTEBO BiJIPi3HATHCH BiJ WIMOBIPHOCTI TOTO, IO BUIAIKOBA BEIHMYHMHA
i3 3a7]aHUM PO3MOIIOM (PO3IOIIJIOM TECTOBOI CTATUCTUKH 3a HYJIbOBOI
rinoTe3u) mpuiiMe 3HaYCHHs, 0 HE € MEHIIUM 3a (paKTHYHE 3HAUYCHHS
TECTOBOI CTATHCTUKW, HAaBiTh TOJII KOIW CTATUCTHYHA MOJECIb €
a/JIeKBaTHOIO. binmpmie Toro 3a Takux OOCTaBUH AOCHIAHUKHA MarOTh
CIIOKYCY 3aCTOCYBaTH METOJ CIpOO Ta MOMMIOK, MO0 BiTHAUTH TaKy
rinoTesy, Ui sSIKOI MopaxoBaHe p-3HaYCHHS! € MEHIIMM 3a 5 %. OpHak y
OMY BHUMAJAKY BiIKDUTTS MOXE BHUSBUTHCS TaKHM, 10 BBOJAWTH B
OMaHy, OCKUIbKM BHOIpKa He € perpe3eHTatuBHOIO. 1100 m030yTHCS
npOro eQeKTy, EKCIepPTH NPOMOHYIOTh MapajelbHO 3 TECTYBaHHIM
rinoTe3 3acTOCOBYBATH iHIII METOHOJOTII 30KpeMa Taki, 110 OCHOBaHi
Ha OIliHKax [2].

TakuM YWMHOM, HAMarar4Wch 3MEHIIUTH BHUTPATH KOIITIB,
CTAaTHCTUKUA YacTO aHANI3yIOTh BUOIPKH, SKi € HAATO MaJIUMH, 1100
ONHUCATH BIACTHUBOCTI PO3MOITY OCTaTHBO TOYHO. Tomy dHacTo
TECTYBaHHS TINOTE3 HE IMiATBEPIKYE OUIKYBAaHWUU pe3yJabTaT HaBITh
TOMi, KOJIM CTAaTUCTHYHA MOJEIh € NPUHHSATHOK. Y I[hbOMY BHITQIKYy
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MOMHUJIKOBE IHTEPIPETYBaHHS TOHATTS p-3HAYCHHS oJisArae y
3HAXO/KCHHI HOBUX TilOTE3, SIKi MiJTBEP/UKYIOTHCS TECTYBAaHHSM,
OCKLITBKH BHOIPKH, IO HE € PENPE3CHTAaTHBHAMH, MOXKYTh IIPU3BECTH IO
BHCHOBKIB, III0O HE BiJMIOBINalOTh peasbHOCTI. EXCIepTH MpONOHYIOTH
BUIIPABJIATA TaKWi CTaH peuedl JOMOBHEHHSIM TECTYBaHHS TilloOTe3
IHIITUMH METOLOIOTISIMH.

Jlitrepartypa
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IMPO BUBHAYEHHS CTPAXOBOI'O TAPU®Y B YMOBAX
®AKTOPU3ALIMHOI MOJIEJI
Yopuuii P.O., Kinam O.M.
JIbBiBCHKMI HalliOHATILHUN YHiBepcUTET iMeHi IBana @panka, Ykpaina
rostykchornyy @gmail.com

3amava npo BU3HAUCHHS Tapudy CTpaxXyBaHHS € OJIHIEID 3 TOJOBHUX
3a/la4 aKTyapHOI MaTeMaTWKU. 3ayBaKMMO, 30KpeMa, IO OTJIA DSy
METOIIB 1 MAXO/IB A0 1€l 3a/1aui pO3rJIsIHYTO B MOHOTpadii [1].

Hamu posrisHyTa 3ajada BH3HAYCHHS CTPAaxoBOro Tapudy B
yMoBax Tak 3BaHOi F-momemi (muB.[2, c1.248]). BBemeHo mnoHATTS
ONTUMAJIBHOT CTPaXOBOI CTABKH Ta BUBEACHO (hOPMYITy Il BUSHAYCHHS
1i€1 CTABKH 3a MEBHUX YMOB. TaKko pO3IIISHYTO s/ PUKJIAIIB.

Jliteparypa
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PO JIBOKPOKOBHUM METO/I TUITY XOP/JI, J1JIA
PO3B'SI3YBAHHS HEJIIHIMHUX PIBHSAAHb
laxuo C.M.
JIpBiBCHKHMIA HAITIOHATBHAUN YHIBepcHUTET iMeHi [Bana dpanka, Ykpaina
s_shakhno@Inu.edu.ua

Hexait 3amano HemiHilHE PiIBHSHHS

F(x)=0, ey

ne F:Dc X —Y - HenepepBHHUEl omepatop, AW(EpEeHIIHOBHOCTI
SIKOT0, B3arajli KayKy4yu, He BUMaraeTbcsi, X 1 Y — GaHaxoBi MpoCTOpH.

Jus pos3B’si3yBaHHA piBHSHHA (1) 3ampoOOHOBAHO JBOKPOKOBHIMA
iTepalifHmii mporec

Ve = Xk +F(xk’xk—l)_1F(xk)’
(2
X+l = Vi —F(xk,xk_l)_lF(yk), k :0,1,2,...,

SKUM 1MoOymoBaHO Ha 0a3i METOAy XOpJ, Ta OOTPYHTOBaHO WHOTO
HaIlBJIOKAJIbHY 301KHICTh 3a CJIA0KUX @ -yMOB JUIs MOAUICHUX PI3HUIb
mepmoro mopsaky. Bin € pisHuneBnM aHamorom Moaudikarii MeToy
Herotona 3 Tperim mopsiakoM 30ikHOCTI [1, 2]. 3HaiineHo o0yacTb
€IMHOCTI PO3B's3Ky 3azxaui (1). HaBemeHo pe3ynbraTH YHCEIBLHOIO
PO3B'A3yBaHHA HETIHIMHUX CHUCTEM piBHSHb 3 HeAu(epeHLiHOBHIM
orieparopoM. [IpoBesieHO MOpiBHSHHA MeToay (2) 3 METOJIOM XOpJ Ta
HOT0 IBOKPOKOBHUM aHAJIOTOM 33 IIBHJKICTIO 301KHOCTI.
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CUCTEMMU JIOI'TYHOI'O BUBEJJEHHS JIOT'IK YACTKOBUX
HNPEJINKATIB BEBKBAHTOPHUMX PIBHIB

HMkineasak C.C., BorkoBuubkuii /1. b.
KuiB. HanionansHuii yaiBepcuteT iMeHi Tapaca llleBuenka, Ykpaina
ttp@unicyb.kiev.ua

JlocmimkeHo mporpaMHO-OPiEHTOBAHI JIOTiUHI (opMaTi3MU — JIOTIKH
YaCTKOBHMX KBaziapHUX MpEAHKaTiB Oe3KBAaHTOPHUX piBHIB. BoHu moci-
JAr0Th MPOMIXKHE MiCIle MiXK MTPONO3UIIIHOIO 1 MEePIIONOPSIIKOBUMH JIO-
rikamu J[ns Takux JOTiK MOOYZOBaHO HWU3KY CHCTEM JIOTIYHOTO BHBE-
JEHHs CEeKBEHIIHOTO TUITy. Buminero [1] piBHI 0€3KBaHTOPHHUX JIOTIK:

— peHominatuBHuii (PHIT);

— peHOMIHAaTHBHUH 3 ciiabkoro piBHicTiO (PHJIP);

— peHOMIHaTHBHU 3 cTpororo piBHicTIO (PHJIPC);

— 6e3kBanTOpHO-pyHKIIOHATEHIN (BKDJT);

— Oe3kBaHTOpHO-(QyHKIIOHANBHAH 3 cnabkoro piBHicTIO (BKDJIP);

— 06e3kBaHTOPHO-(YHKITIOHANBHUH 3 CTporoto piBHICTIO (BKDJIPC).

Po3riissHyTO CeMaHTHYHI MOJIEJIi Ta MOBH LIUX JIOTIK, JUIS HUX JTOCITi-
JDKEHO omvcaHi B [2] BiJHOIICHHS JIOTYHOTO HACIIKY =, |=1, |=F, [=1F.
BracTuBOCTI IMX BiIHOIIEHb € CEMaHTHYHOIO OCHOBOIO TOOYJIOBH JUIS
0€3KBaHTOPHHMX JIOTIK YUCIIEHb CEKBEHIIIITHOTO THILY.

Ha pisui PHJI st BimHOWICHD =1, |=71, |=F, |=7F OTpEMyeMO BizmO-
BimHO uncneHHs RC, RL, RR, RLR. Ha pieni PHJIP kopekTHUM € e
BiJTHOMIEHHS |=j, U1 sikOoro Maemo uucieHHss RCg. Ha pisai PHJIPC
s =, |=1, |=F, [F27 oTpUMyemMO uncnenns RgC, RgL, RgR, ReLR.

Ha piBnai BK®JI mist |=p, |=7, |=F, |=7r OTpUMy€EMO BIAMOBITHO umMC-
nenns FC, FL, FR, FLR. Ha piBai BK®JIP kopexkTHUM € nutie |=, s
sskoro mMaemo uucieHHs FCp.Ha piBai BK®JIPC ans BigHOIIEHB |=p,
|=7, |=F, |Frr oTpUMyemO BinnoBiano uncnenus FrC, FgL, FgR, FELR.

[ mponoHOBaHMX YMCIIEHb HaBEACHO 0a30Bi CEKBEHLiNHI Gopmu
Ta YMOBM 3aMKHEHOCTI CEKBEHILiH, OMUcaHO MOOYZOBY BHUBEICHHS —
CEKBEHIIIHHOTO JiepeBa, JOBEJICHO TEOPEMH KOPEKTHOCTI Ta MOBHOTH.
Ha 6a3i TeopeM MOBHOTH OTPUMAaHO aJTOPUTMIYHY PO3B’SI3HICTH MPOO-
JIeM HasBHOCTI Bi/IMOBIHOTO JIOTTYHOTO HACTIJKY YISl CKIHUCHUX MHOMHH
(dopMyit, pobIIeM HECPOCTOBHOCTI Ta TOTOXKHO ICTHHHOCTI JIs (POPMYIL.
Jliteparypa
1. HIxineusx C.C., Bonkounpkuii .. Kommno3uiiiHo-HOMiHATHBHI
noriku Oe3kBaHTOpHUX piBHIB // IIpoOxn. mporpamysanus. — 2016. —
Ne 2-3 — C. 48-62.
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2. Hikitaeako M.C., lIkinpask C.C. Ilpuxmamna morika. — K.: BIIL]
KuiBcrkuit yHiBepcurer, 2013. — 278 c.

OIITUMIBAIIA CUCTEM 3 OBMEXEHHSMUA Y BUT'JIA AL
PIBHSAHb 3 YACTUHHUMMU NOXITHUMHU

Ilep6aTuii M.B.
JIpBiBCHKHMIA HAITIOHATBHAUN YHIBepcHUTeT iMeHi [Bana dpanka, Ykpaina
shcherbatyy @gmail.com

PosrnsiHemMo HacTymHy 3amady onTHMI3amii: 3HaWTH Taki (yHKIIi
KEepyBaHHS u, Ta CTaHy/TIOBENiHKUA Y,, SKI HaJalOTh HAHMEHIIOTO
3HAYEHHS KPUTEPIF0 METH

(@) €U;, Py, y.) = min 7w, y) (1

Ha MHOKHHI JJOMTYCTUMUX KEPYyBaHb

U,={(u,y):u:uecU, yeY; c(y,u)=0; 2)
W, y) =0, j=Lmy; 7,(u, ) <0, j=my +1,m}

e c(y,u) =0 - maTeMaTU4Ha MOJI€JIb CUCTEMH.

Hunst po3w’sizyBaHHs 3a7adi (1)-(2) BHKOPUCTOBYIOTHCS “TIpsIMHEA’ 1
“HenpsMui” mimxomw. 3rigHO “‘mpsaMoro” migxoxy  (‘‘crioyaTky
JUCKPETH3YH — TIOTIM ONTUMI3yH”) 13 caMOro IModYaTKy NPOCTOPH
(GYHKIIH KepyBaHHs i CTaHy alpOKCUMYIOThCS CKiHUCHHOBHUMipHHUMU
mpoctopamMu. B pe3ympTari  OTpUMYEMO  3a/adi  HENiHIHHOTO
MaTeMaTHYHOTO TPOrpaMyBaHHS, ISl SKUX 3alUCyeEMO HEOOXiIHi
YMOBH  ONTHMAJBHOCTI Ta  CIIBBIAHOIICHHS JUIsI  OOYMCIICHHS

KOE(DILI€HTIB Yy TIMBOCTI (IIOBHUX MOXiIHUX QYHKIIOHATIB ¥/, j =0,m
BiJIHOCHO IapaMeTPiB KEPYBaHHS ).

3rigao “HempsiMoro” miaxony (“‘croyaTKy ONTUMI3YH — IOTIM
JUCKPETH3yi”’) HeOOXiqHI yMOBU ONTHMAJIBHOCTI Ta CIiBBiIHOIICHHS
aHaizy YyTIMBOCTI OTpUMYyeMO s BuxigHol 3amaui (1)-(2) B
HenepepBHill mocTtaHoBmi. [licis BOro 3IIHCHIOEMO JTUCKPETH3AIIII0
OTpUMaHMX 3a7a4. B o00uABOX BHNAgKax OTPUMYEMO 3afadi
HEJIIHIHHOTO MAaTeMaTW4yHoro mnporpamyBaHHA. OpHak pi3HI migxoau
JIO3BOJISIIOTE Oy TyBaTH Pi3HI aJITOPUTMH PO3B’I3yBaHHS BUX1IHOI 3a1adi
orrrumizaii (1)-(2).
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Jiis  oOuucieHHS Koe(illieHTIB YyTIMBOCTI B “mpsaMomy” 1
“HenpsiMOMY”’ TiAX0AaX BUKOPHUCTOBYEMO METOJ CKIHYCHHUX Pi3HUIIb,
IpsAMUi MeTo I TUEPEHITIIOBAHHS Ta METOJ CIIPSDKECHUX 3MIHHUX.

[IpoBeneHO YHCIIOBI EKCIIEPUMEHTH I ONHOBHMIPHUX 34
MPOCTOPOBOI0 KOOPJUHATOIO CHUCTEM, IIOBEAIHKA SIKUX OIHCYETHCS
KBa3UTIHIMHUMU PIBHSHHSIMHU €IINTUYHOTO Ta mapaboniyHoro tumis. B
podii KepyBaHb BHOpaHO Koe(imieHTH PiBHSAHB Ta (YHKIII, SKi 3a/1al0Th
IHTEHCUBHICTh BHYTPIIIHIX JPKEpe.

HEJIIHIMHA AITPOKCUMAIISA B ITPOBJIEMI BEJIUKHUX
BIAXWJIEHb
Sposa O.A., €xeiiko S1.1.
JIpBiBCHKMIT HaIliOHAMBHIN yHiIBEpCUTET iMeHi IBana @Dpanka, Ykpaina
oksanayarova93@gmail.com

[Tpobiema BEMMKUX BiIXWICHb BUHUKIIA SIK METOJ PO3B’SI3aHHS
CTAaTHCTUYHHX 33724, MIOB’S3aHUX 3 OI[IHKOK HMOBIpHOCTEH PiIKiCHUX
nomii. B mpamsgx [1-3] B cxemi IyacCOHOBOi — ampokcuMariii
PO3TIIAAI0THCS TIPOIIECH 3 HE3aIeKHUMHU MpUpocTamMu 0e3 nTudy3iiHol
CKIa/10BOi. MixK cTprOKaMy Taki MPOIECH € MApKOBCHKUMU 3 JiHIMHIM
HOPMYIOYMM MHOKHUKOM. MeTa mi€i poOOTH TOJIsTae y 3HaXO/DKEHHI
napamMeTpiB  HOPMYBaHHsI TeHepaTropa BHUIAJKOBHX MPOIECIB, SK
HENHIHHUX QYHKITIH.

Posrmsimaerses reneparop B aHPOKCI/IMaLIﬁ HyaCCOHa

reo(u)=(22(2))" [[o(u+gi(e)v)-p(u)r° (dv)

R

B MacmTabi yacy . OKpiM LIBOTO BUKOHY€ETHCSI yMOBa

8,(&)

(82 (5))_1 81 (8) & (5) -1, &£0-0,
a B anpokcumariii JIeBi reHepaTop Ma€ BUTJISI

Io(u)=(gs(¢) I[co u+gi(e)v)-o(u) I (dv)
Ta BUKOHYETHCS YMOBa

(83 (5))_1 -81(£)-82(8)>1, £,6-0.
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1. Koroliuk V.S. Stochastic systems in merging phase space/
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Company, 2005. — 348 p.
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CTPYKTYPHA CXEMA IIPUKJIAJTHOI'O TPOI'PAMHOI'O
3ABE3IIEYEHHS WINCHL
Aunenxo B.O., IlerpoBuuy B.M., Tpedina H.M.
KuiB. HanionansHuil yaiBepcureT iMeHi Tapaca llleBuenka, Ykpaina
vyatsenko@gmail.com, filonval63 @gmail.com,
natasha_treb @ukr.net

TexHiuyHMI aHAJI3 Ta OIMIHIOBAHHS BMICTY XJIOpOQily B POCIHMHHOCTI
3MIACHIOETBCS 332 JIOIOMOTOI0  MPHKJIATHOIO  MPOrPamMHOTO
3abesneuenns (I1I13) WINCHL [1]. CrpykrypHa cxema MHoro
CKJIaJa€ThCsl 3 HACTYNHHX (YHKI[IOHAIGHO TOB'SI3aHUX MiJICUCTEM:
MiJCUCTEMH YOpaBIiHHS, O0a3u JaHuX, OIONOTEeKH aNTrOpHUTMIB,
rpagivuHoro iHTepdeicy s B3aeMojii 3 KopuctyBadem. Cucrema
WINCHL npu3HaveHa asisi BUpIIIEHHS] HACTYTHUX 3aBAaHb: OTPHUMaHHS
CHEKTPAIbHUX JaHUX 31 CIIEKTPOMETpa; OOYMCICHHA 3HAYECHHS
xJopo(idy MO OIHOMY 3 QJIBTEPHATHBHUX AITOPHUTMIB; 30€pEKEHHS
pe3ynbTaTiB y 6a3i manux. III13 po3pobieHo Iuisi JBOX BapiaHTIB
BUKOPHUCTaHHSL.

[epmnii, sxuit mae Hazsy USWHL, npusnadennii juig excrpec-
OLIIHIOBaHHSI XJIOPO(DITY B POCIMHHOCTI Y MOJILOBUX YMOBax. Y (QyHKIIT
USWHL BX0oauTh: OTpUMaHHS CHEKTPAILHUX JIAHHUX 31 CIIEKTPOMETpa
[2], oOuncnenHs: KoHUeHTpauii xjaopodiny i 30epekeHHs pe3yJIbTaTiB y
6a3i manmx. lleit BapianT IIII3 mpoctuit y BUKOpUCTaHHI Ta m00pe
MIXOMUTh IS HAKONHMYCHHS CIIEKTPaTbHUX KpHUBHX y 0a3i JaHWX,
OTpPUMaHHS MIBUIKICHUX OL[IHOK BMICTYy XJIOPO(Didy B POCIMHHOCTI.

Hpyruii, sxkuii mae Hazgy WINCHL 3 mmpokum Habopom
IHCTPYMEHTIB JI1 OOpOOKH TPAEKTOPIA CIIEKTPaLHUX KPUBHUX Ta
JOCHIDKEHHsI iX BJIacTUBOCTEH. Bi3yanbHUE KOHCTPYKTOp alropUTMiB
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I3 WINCHL no3Bostsie OCTiIHUKY 3afaTH HEO0OXiaHYy KOH(Dirypariro
ITOPUTMIB OOPOOKH CHEKTPAIbHUX KPUBUX Ta iX MapaMeTpH 3a CBOIM
OaxaHHAM 1 OpMyBaTH Pi3HI MOCIIJOBHOCTI alTOPUTMIB OOYHCICHHS
xyopodiny.

JlitepaTtypa

1. Sluenko B.O., IlerpoBuu B.M., Amamuyk H.I., TpebGina H.M.
[Iporpamue 3abe3medeHHs [UIA aHAJi3y Ta OIIHIOBAaHHS BMICTY
xnopo¢iny B pociuHHOCTI // Bicauk KuiBcbkoro yHniepcutery. Cepist
¢izuko-maTemaTnuHi Hayku. — 2016. — Bun.4. -7 c.

2. Sluenko B.O., Houeus B.B., Jlamuyk B.IL.. boproBuii cnexkTpomerp
Ul BUSIBJICHHS YPaK€HMX 30H pocauHHOCTI. llateHT Ha BuHaxix
Nel10814, [epxaBHUII peecTp NaTeHTIB YKpaiHM Ha BUHAXOOH
25.02.2016.

[Migmucano no apyky 26.04.2017. ®opmat 60x84/16.
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Ym. apyk. apk. 12,2. Haknan 120. 3am. Ne 310.

Hanpykosano B “MII Jlecs™.
CBifo1TBO PO BHECEHHs JI0 JlepikaBHOTO peecTpy cy0’e€KTiB
BunaBHUYO] cripaBu cepist JIK Ne 892 Bix 08.04.2002.
“MII Jlecs” 03148,
Kuis, a/c 115.
Ten./akc: +38 050 469 7485, 068 340 8332
E-mail: lesya3000 @ukr.net

200


mailto:lesya3000@ukr.net

PDMU-2017
XXX International Conference

PROBLEMS OF
DECISION MAKING
UNDER UNCERTAINTIES

Dedicated to 80-th anniversary
of Professor Yurii Yermoliev

August 14-19, 2017
Vilnius, Lithuania

ORGANIZED BY

Taras Shevchenko National University of Kyiv
(Faculty of Computer Science and Cybernetics),
General Jonas Zemaitis Military Academy of Lithuania

DEADLINES:
June 20, 2017 - Preregistration, submission of abstracts.
June 30, 2017 - Notification of paper acceptance, payment of fee.

August 14-19, 2017 - International Conference PDMU-2017.

Web-site: http://www.PDMU.univ.kiev.ua
E-mail: pdmu@univ.kiev.ua



	THE PROBLEM “bOY AND cROCODILE” WITH TIME-LAG Baranovska L.V.
	A two-stAGE proximal algorithm with bregman divergence
	Denisov S.V., Dudar V.V., Semenov V.V.
	Gorjeladze I
	Simple Stop Loss Procedure to Measure Expected Return of the Portfolio Kotsiuba I., Yeleyko Y.
	Lyubchyk L.M., Grinberg G.L.

	Pryshchepa O.V.
	o.v.pryshchepa@nuwm.edu.ua
	References
	1RosaW., 1,2Khimka U.T.,1,3ChabanyukYa.M.

	де .          (1)
	Для розв’язування (1)  у випадку  використовують метод Ньютона, якиє є локально квадратично збіжним.
	У випадку  задачу (1) замінимо задачею про найменші квадрати
	.               (2)
	Для розв’язування задачі (2) можна використати метод Гауса-Ньютона, градієнтний. Навіть у найкращому випадку метод Гауса-Ньютона фактично має над лінійну збіжність. Градієнтний метод має лише лінійну швидкість збіжності хоча достатньо трудомісткий в с...
	Нами пропонується блочно покоординатний метод спуску.
	Введемо позначення,
	,  де , , зауважимо що , , , а також .  , .
	Тоді для розв’язування (1) пропонується алгоритм вигляду
	Розглянутий алгоритм при виконанні певних умов накладених на  коректно визначений і збіжний. Ефективно алгоритм використовувати у випадку великих
	про деякі методи спуску

	Бартіш М.Я., Огородник Н.П.
	Розподіл державного замовлення, як задача прийняття рішень в  умовах невизначеності

	Бахрушин В.Є.
	Про оцінку ймовірності банкрутсва для розподілів з “важкими хвостами”
	Білинський А.Я., Кінаш О.М.

	ПРО АПРОКСИМАЦІЮ ТА СТАТИСТИЧНЕ МОДЕЛЮВАННЯ ВИПАДКОВИХ ПОЛІВ У ТРИВИМІРНОМУ ЕВКЛІДОВОМУ ПРОСТОРІ
	1 Національний університет імені Тараса Шевченка, Київ, Україна
	2Сілезьский технічний університет (Глівіце)
	1Власюк А.П., 2Жуковський В.В.
	Моделювання процесів розвитку регіональної енергетики шляхом використання нетрадиційних та вторинних джерел енергії

	Глущенко І. А.
	Функціонування банку в динамічній моделі його роботи без обмежень на функції розподілу

	Гончар М.С., Довжик О.П.
	КООПЕРАТИВНІ ІГРИ В БОСА ТА ХАУСКІПЕРА В ЗАДАЧІ ПРО ПРИЗНАЧЕННЯ
	Табличні алгоритми
	моделювання ПРОЦЕСУ розповсюдження ІНФОРМАЦІЇ З УРАХУВАННЯМ СОЦІАЛЬНОГО ВПЛИВУ

	Івохін Є.В., Махно М.Ф., Науменко Ю.О., Апанасенко Д.В.
	Метод чисельного моделювання еволюційних процесів на багатопроцесорних комплексах
	Марцафей А.С., Оноцький В.В.
	ПРО РІВНОВАЖНУ ДИНАМІКУ ВІДКРИТОЇ ЕКОНОМІЧНОЇ СИСТЕМИ З МОНОПОЛІСТАМИ І ФІНАНСОВИМИ ЗОБОВ'ЯЗАННЯМИ

	Махорт А.П.
	Застосування методу (G'/G)-розвинення до інверсної динамічної системи кортевега–де фріза (КДФ)

	Михайлюк І.С., Притула М.М.
	МIНIМАКСНА ЕКСТРАПОЛЯЦIя ТА ПРЕДСТАВЛЕННЯ РУХОМОГО СЕРЕДНЬОГО ГАРМОНIЗОВАНИХ ВИПАДКОВИХ ПРОЦЕСIВ

	Моклячук М.П., Остапенко В.І.
	ЛАНЦЮГОВІ ДРОБИ ТА НАБЛИЖЕННЯ ФУНКЦІЙ

	Пагіря М.М.
	СТАТИСТИЧНЕ МОДЕЛЮВАННЯ ВІНЕРІВСЬКОГО ПРОЦЕСУ В ПРИКЛАДНИХ ЗАДАЧАХ
	дослідження крайових задач для нелінійних рівнянь гіперболічного типу в області із складною структурою краю

	Питьовка О.Ю.
	3. Marynets V.V., Marynets K.V., Pytovka O.Yu. On one constructive method of the differential equations of the hyperbolic type // Науковий вісник Ужгородського університету–2015.– Вип.№2 (27) – P.76-85.
	ПРОГНОЗУВАННЯ ТА ПРИЙНЯТТЯ РІШЕНЬ
	ЗАсобами МАТЕМАТИЧНИХ МЕТОДІВ

	Ротаньова Н.Ю., Тимофєєва І.Б.
	АСИМПТОТИЧНІ ВЛАСТИВОСТІ ДИФЕРЕНЦІАЛЬНИХ РІВНЯНЬ ЗІ СТОХАСТИЧНИМИ МАЛИМИ ДОБАВКАМИ В УМОВАХ АПРОКСИМАЦІЇ ЛЕВІ
	Самойленко І.В., Нікітін А.В.

	ДИФЕРЕНЦІАЛЬНІ РІВНЯННЯ ЗІ СТОХАСТИЧНИМИ МАЛИМИ ДОБАВКАМИ У СХЕМІ АПРОКСИМАЦІЇ ЛЕВІ
	Самойленко І.В., Нікітін А.В.


	Алгоритми розпаралелювання для векторних задач дискретної оптимізації
	Математика функціональних інтервалів та її застосування

	Сеньо П.С.
	Метод розв’язування задачі Коші, заснований на  Математиці функціональних інтервалів

	Сеньо П.С., Стойко Т.І.
	ОПТИМІЗАЦІЯ ДЕЯКИХ ХАРАКТЕРИСТИК СТІЙКОСТІ СТОХАСТИЧНИХ СИСТЕМ
	Про визначення страхового тарифу в умовах факторизаційної моделі

	Чорний Р.О., Кінаш О.М.
	Література
	ОПТИМІЗАЦІЯ СИСТЕМ З ОБМЕЖЕННЯМИ У ВИГЛЯДІ РІВНЯНЬ З ЧАСТИННИМИ ПОХІДНИМИ

	Щербатий М.В.
	СТРУКТУРНА СХЕМА ПРИКЛАДНОГО ПРОГРАМНОГО ЗАБЕЗПЕЧЕННЯ WINCHL
	Titulka_2017.pdf
	Taras Shevchenko National University of  Kyiv
	(Faculty of Computer Science and Cybernetics)
	International Institute for Applied Systems Analysis (Austria)
	Glushkov Institute of Cybernetics  of  NAS of Ukraine System Analysis Committee of Presidium  National Academy of  Sciences of  Ukraine
	Academy of  Sciences “ Vyshcha Shkola ” of  Ukraine
	Ivan Franko National University of L'viv
	European Education Center (Georgia)
	XХIX International Conference
	PROBLEMS OF DECISION MAKING UNDER UNCERTAINTIES
	(PDMU-2017)
	ABSTRACTS
	May 10-13, 2017
	Mukachevo, Ukraine Taras Shevchenko National University of  Kyiv
	(Faculty of Computer Science and Cybernetics)
	International Institute for Applied Systems Analysis (Austria)
	Glushkov Institute of Cybernetics  of  NAS of Ukraine System Analysis Committee of Presidium  National Academy of  Sciences of Ukraine
	Academy of Sciences “ Vyshcha Shkola ” of Ukraine
	Ivan Franko National University of L'viv
	European Education Center (Georgia)
	XХIX International Conference
	PROBLEMS OF DECISION MAKING UNDER UNCERTAINTIES
	(PDMU-2017)
	ABSTRACTS
	Mukachevo, Ukraine
	Київ
	2017 УДК 007 (100)(06)
	Надруковано  за  рішенням  Вченої  Ради  факультету комп’ютерних наук та кібернетики  Київського  національного  університету  імені Тараса Шевченка
	(протокол  №  8   від  24  квітня   2017 р.)
	INTERNATIONAL PROGRAM COMMITTEE

	last page.pdf
	PDMU-2017
	XХX International Conference
	PROBLEMS OF
	DECISION MAKING
	UNDER UNCERTAINTIES
	ORGANIZED BY


	
	ПРО АПРОКСИМАЦІЮ ТА СТАТИСТИЧНЕ МОДЕЛЮВАННЯ ВИПАДКОВИХ ПОЛІВ У ТРИВИМІРНОМУ ЕВКЛІДОВОМУ ПРОСТОРІ
	1 Київ. національний університет імені Тараса Шевченка, Україна
	2Сілезьский технічний університет (Глівіце)
	1Власюк А.П., 2Жуковський В.В.
	Моделювання процесів розвитку регіональної енергетики шляхом використання нетрадиційних та вторинних джерел енергії

	Глущенко І. А.
	Функціонування банку в динамічній моделі його роботи без обмежень на функції розподілу

	Гончар М.С., Довжик О.П.
	Київ. національний університет імені Тараса Шевченка, Україна
	Київ. національний університет імені Тараса Шевченка, Україна
	Київ. національний університет імені Тараса Шевченка, Україна
	Київ. національний університет імені Тараса Шевченка, Україна
	КООПЕРАТИВНІ ІГРИ В БОСА ТА ХАУСКІПЕРА В ЗАДАЧІ ПРО ПРИЗНАЧЕННЯ
	Київ. національний університет імені Тараса Шевченка, Україна
	Табличні алгоритми
	моделювання ПРОЦЕСУ розповсюдження ІНФОРМАЦІЇ З УРАХУВАННЯМ СОЦІАЛЬНОГО ВПЛИВУ

	Івохін Є.В., Махно М.Ф., Науменко Ю.О., Апанасенко Д.В.
	Київ. національний університет імені Тараса Шевченка, Україна
	Київ. національний університет імені Тараса Шевченка, Україна
	1 Київ. національний університет імені Тараса Шевченка, Україна
	Київ. національний університет імені Тараса Шевченка, Україна
	Метод чисельного моделювання еволюційних процесів на багатопроцесорних комплексах
	Марцафей А.С., Оноцький В.В.

	Київ. національний університет імені Тараса Шевченка, Україна
	Київ. національний університет імені Тараса Шевченка, Україна
	ПРО РІВНОВАЖНУ ДИНАМІКУ ВІДКРИТОЇ ЕКОНОМІЧНОЇ СИСТЕМИ З МОНОПОЛІСТАМИ І ФІНАНСОВИМИ ЗОБОВ'ЯЗАННЯМИ

	Махорт А.П.
	Застосування методу (G'/G)-розвинення до інверсної динамічної системи кортевега–де фріза (КДФ)

	Михайлюк І.С., Притула М.М.
	МIНIМАКСНА ЕКСТРАПОЛЯЦIя ТА ПРЕДСТАВЛЕННЯ РУХОМОГО СЕРЕДНЬОГО ГАРМОНIЗОВАНИХ ВИПАДКОВИХ ПРОЦЕСIВ

	Моклячук М.П., Остапенко В.І.
	Київ. національний університет імені Тараса Шевченка, Україна
	ЛАНЦЮГОВІ ДРОБИ ТА НАБЛИЖЕННЯ ФУНКЦІЙ

	Пагіря М.М.
	СТАТИСТИЧНЕ МОДЕЛЮВАННЯ ВІНЕРІВСЬКОГО ПРОЦЕСУ В ПРИКЛАДНИХ ЗАДАЧАХ
	дослідження крайових задач для нелінійних рівнянь гіперболічного типу в області із складною структурою краю

	Питьовка О.Ю.
	3. Marynets V.V., Marynets K.V., Pytovka O.Yu. On one constructive method of the differential equations of the hyperbolic type // Науковий вісник Ужгородського університету–2015.– Вип.№2 (27) – P.76-85.
	ПРОГНОЗУВАННЯ ТА ПРИЙНЯТТЯ РІШЕНЬ
	ЗАсобами МАТЕМАТИЧНИХ МЕТОДІВ

	Ротаньова Н.Ю., Тимофєєва І.Б.
	АСИМПТОТИЧНІ ВЛАСТИВОСТІ ДИФЕРЕНЦІАЛЬНИХ РІВНЯНЬ ЗІ СТОХАСТИЧНИМИ МАЛИМИ ДОБАВКАМИ В УМОВАХ АПРОКСИМАЦІЇ ЛЕВІ
	Самойленко І.В., Нікітін А.В.


	Київ. національний університет імені Тараса Шевченка, Україна
	ДИФЕРЕНЦІАЛЬНІ РІВНЯННЯ ЗІ СТОХАСТИЧНИМИ МАЛИМИ ДОБАВКАМИ У СХЕМІ АПРОКСИМАЦІЇ ЛЕВІ
	Самойленко І.В., Нікітін А.В.


	Київ. національний університет імені Тараса Шевченка, Україна
	Алгоритми розпаралелювання для векторних задач дискретної оптимізації
	Математика функціональних інтервалів та її застосування

	Сеньо П.С.
	Метод розв’язування задачі Коші, заснований на  Математиці функціональних інтервалів

	Сеньо П.С., Стойко Т.І.
	ОПТИМІЗАЦІЯ ДЕЯКИХ ХАРАКТЕРИСТИК СТІЙКОСТІ СТОХАСТИЧНИХ СИСТЕМ
	Про визначення страхового тарифу в умовах факторизаційної моделі

	Чорний Р.О., Кінаш О.М.
	Література
	Київ. національний університет імені Тараса Шевченка, Україна
	ОПТИМІЗАЦІЯ СИСТЕМ З ОБМЕЖЕННЯМИ У ВИГЛЯДІ РІВНЯНЬ З ЧАСТИННИМИ ПОХІДНИМИ

	Щербатий М.В.
	СТРУКТУРНА СХЕМА ПРИКЛАДНОГО ПРОГРАМНОГО ЗАБЕЗПЕЧЕННЯ WINCHL
	Київ. національний університет імені Тараса Шевченка, Україна




