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Rizun N. O., Taranenko Y. K.
MOBILE SYSTEM OF COMPUTER TESTING AS THE

INSTRUMENT OF INTENSIFICATION OF STUDY
PROCESS IN HIGHER EDUCATION INSTITUTIONS

Mobile system of computer testing, which allows intensifying
study process because of ensuring of mobility, economy and

confidentiality of testing control by means of using the technology
of a short-term session of wireless connection with the server,
which is located in the Internet and contains the base of test tasks
and means of testing results identification, is suggested.

Key words: mobile system, study process, testing session,
wireless connection.
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 1. 
c0: coverpoint xin

{

bins minus_big={[128:235]};

bins minus_sm={[236:255]};

bins plus_big={[21:127]};

bins plus_sm={[1:20]};

bins zero={0};

}

c1: coverpoint dct_2d

{

bins minus_big={[128:235]};

bins minus_sm={[236:255]};

bins plus_big={[21:127]};

bins plus_sm={[1:20]};
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bins zero={0};

bins zero2=(0=>0);

}

endgroup
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 2.

 2. 

sequence first( reg[7:0] a, reg[7:0]b);

 reg[7:0] d;

 (!RST,d=a)

##7 (b==d);

 endsequence

property f(a,b);

@(posedge CLK)

 // disable iff(RST||$isunknown(a)) first(a,b);
!RST |=> first(a,b);

endproperty

odin:assert property (f(xin,xa7_in))

 // $display(“Very good”);
else $error(“The end, xin =%b,xa7_in=%b”,

$past(xin, 7),xa7_in);

 Riviera, Aldec 
 HDL- :

//add_sub1a <= xa7_reg + xa0_reg;//

 3.
 3. 

add_sub1a <= ({xa7_reg[8],xa7_reg} +

+{xa0_reg[8],xa0_reg});

add_sub2a <= ({xa6_reg[8],xa6_reg}+

+{xa1_reg[8],xa1_reg});

add_sub3a <= ({xa5_reg[8],xa5_reg}+

+{xa2_reg[8],xa2_reg});

add_sub4a <= ({xa4_reg[8],xa4_reg} +

+{xa3_reg[8],xa3_reg});

end

else if (toggleA == 1’b0)

begin

add_sub1a <= ({xa7_reg[8],xa7_reg}-

-{xa0_reg[8],xa0_reg});

add_sub2a <= ({xa6_reg[8],xa6_reg}-

-{xa1_reg[8],xa1_reg});

add_sub3a <= ({xa5_reg[8],xa5_reg}-

-{xa2_reg[8],xa2_reg});

add_sub4a <= ({xa4_reg[8],xa4_reg}-

-{xa3_reg[8],xa3_reg});
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Lozynsky A. O., Demkiv L. I.
SYNTHESIS OF MULTICRITERIAOPTIMAL

CONTROLWITH VARIABLEWEIGHTS
In paper the dynamical systems with Takagi-Sugeno fuzzy

controllerare considered. A new approach to constructing functional
for multicriteria optimization is suggested, which, unlike traditional,
allows the change of weight multipliers of integral quality criteria
in time.

Key words: fuzzy logic, membership function, functional of
quality,multicriteria optimization.



148

N ROL

IN TECHNICAL SYSTEMS

. ., 2012

 004.8+004.312:644.1

. .

. . ,

-

 0,5  2. 
- -

,
.

.

: , ,
.

-

-
, -

.
- -

, -
.  ( ,

, -
), -

 [1]. - -

, -

. -

-
, -

.

 0,5…2, -

-
, - -

.

,

1
( ) ,

( 1)

bT p
H p

aT p T p
 (1)

,a b – ; T  – 

;  –
.

0,5, -
-

, ,
, -

/ .
, ,a b -

. ,

1, 2, 0a b 2, 8, 4a b

. -

, [0,5;1]  (1) 



        149

ISSN 1607-3274.    , , . 2012.  1

0b , -
.

( )Y t -
, -

N t .
-
-

,
:

i

2

1

(1 ) Y 1

Min,1
1 1

i
N

i i i

Y

F
Y Y (2)

 – .

( , , )F a b -
.

0,05,
. . 1, 

( , )F a [0,5;1].
. 1, 

( , , )F a b 1,5, . 1,  – -
]1; 2].

 DataFit -

, ,a b, -
F . [0,5;1]

a -

2
.

4, 683 5,897 1,595
a (3)

[1; 2]

b -

exp 10, 27 7,831

7,336 0, 792 3,83ln( ).

a

b a a
(4)

-
,

[0,5; 2], ,
-

 ( ) -
 ( ) .

,  3 % 
 3–6 .

[0,5;1] -

,
 7 %. -

-
.

,
1 2, ,

)

)

)

. 1. ( , , )F a b

 3 %, -
-

- -
. . 2 

 ( /t T ) -
-

0,5 1 ( . 2, ) 1 2 ( . 2, ).

- - -
.

. 2 -
, -

.

,



150

)

)

. 2.

 (1) 
( )H p -

, -

( )
( ) .

( )

H p
H p

H p
(5)

,
-

( )
1 1

,
k

H p
T p T p (6)

1 1

1

[0,5;1]
( )

1 1

]1; 2].

T

k aT pk aT p

H p
Tb

a aT p k pk p

(7)

 (7) , [0,5;1]

- ,  – -
- ,  – -

 ( - ),
, ]1; 2] 1 -

-
- , 1  – -

- - ,
1  – - -

- .
, -

-
.

- U - -

U

X -
-

-
t

1
1

1 1
1

,
( )

,

i

i j ji

j

i i
i

t
U X k

U U
U

t

(8)

jk

11 1

1

.
1

1

j

nj
n

j j
k k (9)

-

 (1)  0,5  2.
-

 (2) -
, -

-
.
 (3)  (4), -

.
(7) ,

 (8)  (9) 
-

, -
.

1. , . . -
-

 / . .  // -
. – 2010. – . 75. – . 68–70.



        151

ISSN 1607-3274.    , , . 2012.  1

2. , . . -
-

 / . . , . .  // 
. – 2011. –  5 (93). – . 27–33.

 13.12.2011.

. .
-

-
-

 0,5  2. -
- -

-
. -

-
.

: , ,
.

Busher V. V.
OPTIMAL ASTATIC CONTROL WITH FRACTIONAL

ORDER INTEGRAL-DIFFERENTIAL REGULATORS
The research of close-loop systems with fractional integral-

differential regulators with order from 0,5 to 2,0 is carried out.
Parameters of regulators for optimal dynamic and static control
are defined.  Presented methods of numeric solve of fractional
equation for their microprocessor’s realization.

Key words: astatic system, fractional integral, fractional
differential.
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Kozyrev V. G.
MULTI-TIME-SCALE TERMINAL CONTROL OF

MOTOR AXIS ANGULAR VELOCITY
Reduced law of terminal control of electric motor shaft speed

of rotation utilizing truncated motor dynamics asymptotic
approximation and appreciably simplifying control algorithm is
proposed. Modeling of the dynamics of the shaft with the proposed
control law has shown its effectiveness.

Key words: multi-time-scale system, terminal control, reduced
asymptotic of control law.
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RADIOPHYSICS

Gorbenko V. I., Gorban A. N.

THERMAL DECOMPOSITION OF INDIUM PHOSPHIDE IN VACUUM AND
ATOMIC HYDROGEN ENVIRONMENT

The thermal decomposition of indium phosphide has been investigated by Auger-electron
spectroscopy and mass-spectroscopy. Scanning electron microscopy has been used for study
of indium islands growth on surface of the compound semiconductor. The role of atomic
hydrogen in processes of decomposition and growth of metallic islands was determined by
comparing with these processes under vacuum.

Key words: indium phosphide, atomic hydrogen, thermal decomposition, scanning elec-
tron microscopy.
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RADIO ELECTRONICS

AND TELECOMMUNICATIONS

Petrova K. V., Furmanova N. I., Farafonov A. Y.

DEVELOPMENT OF SIMPLIFIED ALGORITHM FOR THE DESIGN OF
MICROSTRIP BAND-PASS ON HAIRPIN RESONATORS FILTERS WITH

SLOTS IN THE GROUND PLANE ON THE ELECTRODYNAMICS
ANALYSIS IN ANSOFT HFSS

Analysis of microstrip band-pass filters hairpin resonators meander shape with slots in the
ground plane is presented. The calculations of the geometric parameters of the band-pass on
hairpin resonator filters on the basis of prototype filters of reduce frequencies are presented.
A model of the band-pass on hairpin resonator filters with slots in the ground plane has been
designed and was used optimization. In research a simplified algorithm for the design process
of this type of filters is proposed.

Key words: pass-band filter, coupled line, slots in the ground plane, hairpin resonators,
center frequency.
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MATHEMATICAL

AND COMPUTER MODELLING

Gostev V. I.

DESIGNING OF AN THREE-REGIME FUZZY CONTROLLER FOR
SYSTEMS OF ACTIVE QUEUE MANAGEMENT IN /IP NETWORKS

Questions of designing of an three-regime fuzzy controller are stated at identical triangular
membership functions with three terms for systems of active queue management in /IP
networks and the basic scheme of controller in system MATLAB is presented

Key words: designing, fuzzy controller, membership functions, active queue management,
/IP networks, MATLAB.
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Gofman Ye., Oliinyk A., Subbotin S.

LINGUISTIC RULES BASES REDUCTION BASED ON DECISION TREES

The problem of linguistic rules induction is considered.  A method of decision trees identi-
fication for linguistic rules induction is developed. The software based on the proposed method
is created. Experiments on the solution of practical problems, which allowed to investigate the
effectiveness of the proposed method are made.

Key words: decision tree, rules induction, linguistic rule.
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Il’yashenko M. B., Goldobin A. A.

GRAPH-SUBGRAPH ISOMORPHISM PROBLEM SOLVING FOR
DESIGNING SPECIAL COMPUTERS

An advanced algorithm for solving graphs isomorphism problem is proposed and experi-
mental results of its efficiency are presented. Object of investigation is set of control flow
graphs of solutions achieved, that were received after circumvent of the semantic network by
Warren abstract machine.

Key words: declarative logic, predicate, O-Tree, Prolog, recursively returning, graph-sub-
graph isomorphism.
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Lysytska I. V.

COMPARING ON EFFECTIVENESS OF SUPERBOXES SOME MODERN
SIPHERS

New method of assessment indicators provable security block symmetric ciphers sets out.
With application of this method are analyzed for differential properties superblock three
ciphers: cipher AES, the reduced version cipher Muhomor and cipher MISTY1. The results of
computational experiments to determine the values of AMDP and MADP AES superblock are
presented. Demonstrated that the resistance of large ciphers and, in particular cipher Rijndael
(AES) is independent of the differential properties of S-blocks used in the ciphers. It seems like
one of the promising solutions for building superblocks transformation FI cipher MISTY1,
which is noteworthy that sells for one cycle of differential performance random permutation
corresponding degree.
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Barkalov A. A., Malcheva R. V., Soldatov K. A.

OPTIMIZATION OF MOORE FINITE STATE MACHINE IMPLEMENTED
ON THE PROGRAMMABLE LOGIC

This article is proposed a method which is designed to reduce the number of input variables
and intermediate terms of Boolean functions. The method is based on the extended codes of
states and replacement of logic conditions. Application of the proposed method allows up to
20% reduction in the total count of macrocells in blocks BLC and BFM.
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Kirichenko L. O.,  Demerchan K. A., Kayali E.,  Habachyova A. Yu.

MODELING TELECOMMUNICATIONS TRAFFIC USING STOCHASTIC
MULTIFRACTAL CASCADE PROCESS

In the work the simulation of telecommunications traffic has been examined, which has
multifractal properties, based on a mathematical model of the stochastic multiplicative cascade,
the weights of which are beta probability distribution.

Key words: a stochastic cascade process, the model of telecommunications traffic, self-
similar process, multifractal process.
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Koshevoy N. D., Sukhobrus E. A.

THE COMPARATIVE ANALYSIS OF OPTIMIZATION METHODS OF
MULTILEVEL MULTIFACTOR EXPERIMENT PLANS

 method for finding the optimal or close to the optimum implementation value of a multi-
level multifactorial experiment plan are proposed. To automate the search process using the
proposed method, the software was developed. A comparative analysis of the developed
software with multi-level program for finding the optimal combinatorial plans of multifactor
experiment, which implements the generating permutations method with a minimal number of
adjacent elements transpositions are implemented.

Key words: software, simplex method, speed.
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Kulik A. S., Pishchukhina O. A., Klochok A. Yu.

MODELS AND ALGORITHMS FOR FINDING ERRORS WHILE SOLVING
TASKS USING COMPUTER-ASSISTED LEARNING

An algorithm for diagnosing errors in a computer training program for solutions of the
control system characteristic equation using a numerical method is offered. Its feature is the
formation of a product knowledge base for searching errors and using dichotomous tree in the
process of diagnosis.

Key words: computer training programs, diagnosis, dichotomous tree.
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Melnykova N. I.

MODELING OF EXPERT SYSTEM ASSIGNMENT TREATMENT

Developed models expert system of treatment, that optimize the assignment of treatment
and providing efficiency convalescence of patients.

Key words: model of expert system, optimization of the process, medical systems.
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Sabo I. I., Tolok V. O.

MODELLING THE STAMP PROBLEM IN TWO-DIMENSIONAL
FORMULATION

In this paper we construct a solution of the two-dimensional elasticity problem (plane
deformation) about stamp action on an elastic half-plane by using the symbolic method of
Vlasov V. Z. [1] and the exact solution of the harmonic equation for the half-plane. The substi-
tution of symbolic functions to appropriate harmonic functions allows us to get the exact
solution of this problem.

Key words: symbolic method, stamp, half-plane, harmonic equation, symbolic function,
harmonic function, exact solution.
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Chaplanova E.

OPERATING SPECIFICATIONS OF THE OBJECT-RELATIONAL DATA
MODEL

The article proposed the development of general principles of formation of the operating
specifications of object-relational data model. Formally defined the basic operations, and de-
fined basis of the operating specifications of object-relational data model. It is proposed to use
the apparatus of the relational algebra with a recursive component to perform operations on
relations, which contain nested non-atomic attributes.

Key words: object-relational data model, nested attributes recursive relational algebra, the
operating specification.
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Khomchenko A. N., Motailo A. P.

DISCRETE ANALOGUE OF THE POISSON INTEGRAL FOR A BALL

The Dirichlet problem for the ball with discretely given conditions on the boundary is
solved in the work. Construction from hexahedron and octahedron inscribed in a ball is used in
the role of computational template. A discrete analogue of the Poisson integral formula in the
form of a proportional stratified sampling is obtained.

Key words: Dirichlet problem, ball, Poisson integral, pattern, hexahedron, octahedron.
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Vysochyna O. S., Danich V. N., Parkhomenko V. P.

MANUFACTURING PROCESSES MODELING OF INDUSTRIAL
ENTERPRISES BY MEANS OF ARENA SYSTEM SIMULATION

The article presents a manufacturing processes simulation model of industrial car valves pro-
duction enterprises. A description of the model building and simulation results were considered.

Key words: Arena, discrete-event approach, simulation modelling, simulation of manufac-
turing systems.
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NEUROINFORMATICS

AND INTELLIGENT SYSTEMS

Deineko A. A., Pliss I. P., Bodyanskiy Ye.

EVOLVING NEURO-FUZZY SYSTEM COMBINED LEARNING

In this work the evolving neuro-fuzzy system with kernel activation function that contains
fuzzy support vector machine, normalized radial basis function neural network and general
regression neuro-fuzzy network as subsystems is proposed. This network is tuned using both
optimization and memory based approaches and does not inclined to the «curse of dimension-
ality», is able to real time mode information processing by Deineko A. A., Pliss I. P.,
Bodyanskiy Ye.

Key words: evolving neuro-fuzzy system, normalized radial-basis function neural net-
work, general regression neuro-fuzzy network, fuzzy support vector machine, kernel activa-
tion function.
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Romanuke V. V.

OPTIMAL STRATEGIES CONTINUUM FOR PROJECTING THE FOUR-
MOUNT CONSTRUCTION UNDER INTERVAL UNCERTAINTIES WITH

INCORRECTLY PRE-EVALUATED TWO LEFT AND ONE RIGHT
ENDPOINTS

There is investigated a two-person game model of optimizing cross-section squares of the
four-mount construction, where the model kernel is defined on the six-dimensional hyperpar-
allelepiped as the product of three closed intervals of unit-normed loads and of three closed
intervals of unit-normed cross-section squares. For the case of incorrectly pre-evaluated two
left and one right endpoints of those interval uncertainties there has been proved that the
projector may obtain an optimal strategies continuum. A criterion for singularizing that contin-
uum has been proposed.

Key words: optimizing cross-section squares, two-person game model, four-mount con-
struction, incorrect pre-evaluation.
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CONSTRUCTED FEATURES FOR AUTOMATIC CLASSIFICATION OF
STATIONARY TIMING SIGNALS

The challenge for automation to reduce the dimension of the data has been solved for the
construction of diagnostic and recognizing patterns, based on steady-state one-dimensional
signals, distributed in time. The set of indicators characterizing the properties of the signals,
which allows to reduce the description of the classified objects is firstly proposed. The exper-
iments on studying of the proposed indicator set at practical problem solving s are conducted.
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Tkachenko R., Mashevska M.

NEURO-FUZZY SYSTEM FOR AUTOMATION SYNTHESIS OF
MATHEMATICAL MODELS FOR EVALUATING AN INDEX OF LEVEL

OF BIOCOMFORT

The process of creating the mathematical model by the neuro-fuzzy modeling is described.
The stages of construction of the fuzzy model to evaluating the level of biocomfort of habita-
tion are considered.

Key words: neuro-fuzzy system, compact model, parameters of biocomfort.
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MODEL SYSTEM OF INFORMATION SUPPORT FOR LEARNING
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Kulik A. S., Luchenko O. O., Firsov S. N.

ALGORITHMIC SOFTWARE OF DIAGNOSE AND SERVICEABILITY OF
ATTITUDE AND STABILIZATION SATELLITE SYSTEM RESTORATION

MODULES

Unified description of the processes in the model blocks and the satellite system as a
process of development of abnormal situations and process of it’s parry is presented. In
addition, four-level scheme of parameterization of the direct criterion of failure is offered.
Models and tools of satellite systems serviceability restoration are presented.

Key words: attitude and stabilization satellite system, redundancy, sensors.
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METHOD DEVELOPMENT FOR SYSTEM DEMANDS ASSESSMENT
TO THE DECISION OF MARKETING TASKS  FOR INFORMATION

SYSTEMS PROJECTING

In this work the method of estimation of system requirements to the decision of marketing
tasks are developed for planning of the marketings informative systems.
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Rizun N. O., Taranenko Y. K.

MOBILE SYSTEM OF COMPUTER TESTING AS THE INSTRUMENT OF
INTENSIFICATION OF STUDY PROCESS IN HIGHER EDUCATION

INSTITUTIONS

Mobile system of computer testing, which allows intensifying study process because of
ensuring of mobility, economy and confidentiality of testing control by means of using the
technology of a short-term session of wireless connection with the server, which is located in
the Internet and contains the base of test tasks and means of testing results identification, is
suggested.

Key words: mobile system, study process, testing session, wireless connection.
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DIAGNOSIS INFRASTRUCTURE FOR SOFTWARE-HARDWARE
SYSTEMS

An infrastructure and technologies for analyzing cyberspace are proposed. A transactional
graph model and method for diagnosing digital systems-on-chips, focused to considerable
reducing the time of fault detection and memory for storing the diagnosis matrix by forming
ternary relations in the form of test, monitor, functional component, are created.

Key words: infrastructure, information analysis, diagnosis, graph model, digital system-
on-chip.
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PARAMETRIC SYNTHESIS OF ROBUST OPTIMAL STABILIZERS OF
MOVING OBJECTS

The problem of optimal synthesis for the accuracy of the stabilizer of a moving object with
the requirement of robustness of the closed-loop system stability to changes in design param-
eter of the object.

Key words: robust system, the sensitivity function, the integral quadratic functional, the
weights.

SPISOK   LITERATURY’

1. Rozenvasser E. N., Yusupov R. M. Chuvstvitel’nost’ sistem
avtomaticheskogo upravleniya.envasser, L., E’nergiya, 1971, 292 p.

2. Tomovich R., Vukobratovich M. Obshhaya teoriya
chuvstvitel’nosti . Moscow, Sov. Radio, 1972, 240 p.

3. Aleksandrov E. E., Bex M. V. Avtomatizirovannoe
proektirovanie dinamicheskix sistem s pomoshh’yu funkcij
Lyapunova. Kharkov, Osnova, 1993, 113 p.

4. Aleksandrov E. E., Aleksandrova T. E., Kostyanik I. V. Sintez
robastnogo stabilizatora dlya pozicionnogo e’lektroprivoda,
Texn chna elektrodinam ka. Spec al’nij vipusk «Silova

elektron ka ta energoefektivn st’», 2010, Part 1, pp. 178–181.
5. Ximmel’blau D. Prikladnoe nelinejnoe programmirovanie.

Moscow, Mir, 1975, 534 p.

9. Marinissen E. J., Yervant Zorian Guest Editors’ Introduction:
The Status of IEEE Std 1500. IEEE Design & Test of
Computers, 2009, No. 26 (1), pp. 6–7.

10. Benso A., Di Carlo S., Prinetto P., Zorian Y. IEEE Standard
1500 Compliance Verification for Embedded Cores. IEEE

Trans. VLSI, 2008, No. 16 (4), pp. 397–407.
11. Xaxanov V. I., Litvinova E. I., Chumachenko S. V., Guz’ O. A.

Logicheskij associativny’j vy’chislitel’, E’lektronnoe

modelirovanie, No. 1, 2011, pp. 73–83.
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SYNTHESIS OF MULTICRITERIAOPTIMAL CONTROLWITH
VARIABLEWEIGHTS

In paper the dynamical systems with Takagi-Sugeno fuzzy controllerare considered. A new
approach to constructing functional for multicriteria optimization is suggested, which, unlike
traditional, allows the change of weight multipliers of integral quality criteria in time.
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OPTIMAL ASTATIC CONTROL WITH FRACTIONAL ORDER INTEGRAL-
DIFFERENTIAL REGULATORS

The research of close-loop systems with fractional integral-differential regulators with
order from 0,5 to 2,0 is carried out. Parameters of regulators for optimal dynamic and static
control are defined.  Presented methods of numeric solve of fractional equation for their micro-
processor’s realization.

Key words: astatic system, fractional integral, fractional differential.
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