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UDC 621.791
Features of the energy distribution in ultrasonic welding for micro-prism optical elements /

T kalin O.A. // Data Rec., Storage & Processing. — 2015. — Vol. 17, N 2. — P. 3–13. — Rus.
A model of wave energy transfer in axial-symmetric optical elements during ultrasonic welding is

proposed. Given the symmetry of the model obtained an approximate solution of the boundary value
problem was obtained, wave amplitudes of longitudinal and transverse vibrations and resonance fre-
quency were defined. The planar distribution of the elastic energy and the contributions of it components
were calculated. The main contribution to the entral maximum of the energy distribution in the working
frequency range was given by planar oscillations. Reducing the negative impact on the weld quality is the
correction of energy absorption due to the local increase of wave damping due to internal stresses. Fig.: 5.
Refs: 10 titles.

Key words: ultrasonic welding, the elastic vibrations and waves, elastic energy, resonance.
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UDC 004.942
Synthesis of matrix representations of generalized quaternions / Kalinovsky J.A., Boyarinova

Y.E., Sukalo A.S. // Data Rec., Storage & Processing. — 2015. — Vol. 17, N 2. — P. 14–28. — Ukr.
It is synthesized matrix representations of a class of non-commutative hypercomplex number

systems of the fourth dimension built with the help of non-commutative procedures of doubling of the
Grassmann-Clifford systems of the second dimension. Refs: 12 titles.

Key words: quaternion, generalized quaternion, hypercomplex number system, matrix represen-
tation, the procedure of doubling the Grassmann-Clifford.
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UDC 621.396.96
Methodology of selection of informative parts of images on the basis of theory of fractal analy-

sis / Mezentsev A.V., Mironiuk S.V., Sotnikov A.M., Tarshyn V.A. // Data Rec., Storage & Processing.
— 2015. — Vol. 17, N 2. — P. 29–38. — Rus.

The methodology of localization of informative parts of images of surface of boresighting, based on
the use of theory of fractal analysis, is offered.  The methodology is used for operative creation of refer-
ence patterns of the cross-correlation-extreme systems of navigation (aiming). Fig.: 4. Refs: 11 titles.

Key words: reference pattern, method, objective saturation, fractal dimension, analysis of images,
processing of images.
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UDC 004.056.5
Classification of information security threats to computer systems for remote data processing

/ Korpan Y.V. // Data Rec., Storage & Processing. — 2015. — Vol. 17, N 2. — P. 39–46. — Ukr.
It is provided a definition of key terms related to information security, the security conditions are

counted for the computer systems and the general classification of information security threats is
demonstrated. In the present classification of information security threats they are divided into three
categories: threats to be specific to the software; threats to be directed to the computer network; threats to
be touched upon on the hardware of the information system. The threats, related to each of these
categories, are divided into groups according to characteristic of the features. It was determined their
impact on the system and methods of protection. Tabl.: 1. Refs: 7 titles.

Key words: information security, integrity, availability, confidentiality, the threat of attack.
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UDC 004.056.5
Method of detecting falsification in medical images / Zorylo V.V., Lebedeva O.Y. // Data Rec.,

Storage & Processing. — 2015. — Vol. 17, N 2. — P. 47–52. — Ukr.
In today’s world of information security issues are very important. One of the problems is the pro-

tection of digital signals from the rigging in particular is revealing a digital image tampering. Digital pho-
tos are used in virtually all areas of human activity, including medicine. Medical images can be tampered
with, for example, to change the diagnosis, if it affects the device to work or receive medical insurance. In
this paper, we propose a method to detect the falsification of digital medical images made by cloning, in a
post-processing of the cloned area in such means as brightness correction, image blurring. Fig.: 2. Refs:
10 titles.

Key words: digital image, medical digital image, integrity violations, cloning, image blurring,
brightness correction, blocks of complex shape.
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UDC 004.056.2
Stability of control attributes of code of conditional residues in terms of threats for integrity of

information objects / M t v .Y., V sylenko V.S. // Data Rec., Storage & Processing. — 2015. — Vol.
17, N 2. — P. 53–60. — Ukr.

The possibilities of collisions application of control features in the code of conditional residues in
terms of threats for the integrity of information objects have been investigated. Tabl.: 1. Refs: 7 titles.

Key words: hashing, data objects, cryptographic transformations.
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UDC 004.9:519.226
Neural and Bayesian networks in the problem of credit risk analysis / Kuznietsova N.V.,

Bidyuk P.I. // Data Rec., Storage & Processing. — 2015. — Vol. 17, N 2. — P. 61–71. — Ukr.
The research touches upon analysis of defaults for credit borrowers of financial institution using

three types of mathematical models and actual statistical data from a bank. The results of the three models
constructing in the form of back propagation neural net, static Bayesian network and their combination
are given. A series of computing experiments were performed to estimate defaults among credit borrow-
ers using each model separately and their combined (integrated) version. It is shown that the best forecast-
ing result on the samples studied provides combined model and it was established that solving the prob-
lem of default forecasting for a bank clients requires application of several different models an integrated
usage of which provides a possibility for reaching better final results of forecasting. Tabl.: 3. Fig.: 3.
Refs: 10 titles.

Key words: integrated approach, neural networks, Bayesian networks, redit risks.
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UDC 519.86:004.67
Estimation of alternative project solutions using the DEA optimization methodology in Excel /

Bocharov V.V., Dodonov O.G., Kuzmychov .I. // Data Rec., Storage & Processing. — 2015. — Vol.
17, N 2. — P. 72–82. — Ukr.

In project management, the portfolio is formed by sequential objective selection among a given set
of projects as a homogeneous objects, each of which is characterized by a set of identical input and output
in the specified measurements, dividing the population into two classes , namely, the leaders and outsid-
ers. Multi-step evaluation process being a subdividing of given set of similar objects with the updated I/O
into two independent classes is completed, if necessary, by the definition of a single winner. Methodology
DEA, used for such division, is characterized by objectivity evaluation process of functional efficiency of
objects, because each of them uses its own best ratios of I/O with respect to similar relationships of all
objects. Methods of estimating the application based on mathematical optimization tool unit, which is
implemented as a software module in Excel and automatically operates as active spreadsheet template.
Fig.: 3. Refs: 3 titles.

Key words: DEA (Data Envelopment Analysis), organizational structure, operational efficiency,
evaluation and comparative analysis, linear programming, uniform objects, project management, model
«input-output», simplex method, add-in Excel Solver.


