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ÓÄÊ 004.93

Ï³äõ³ä äî âèçíà÷åííÿ åôåêòèâíèõ îçíàê ³ ñèíòåçó îïòèìàëüíîãî ñìóãî-ðîçä³ëüíîãî
êëàñèô³êàòîðà äëÿ åëåìåíò³â äàêòèëüíî-æåñòîâî¿ ìîâè / Êðàê Þ.Â., Êðèâîíîñ Þ.Ã.,
Áàðìàê Î.Â., Òåðíîâ À.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 2. — Ñ. 3–10.

Íàâåäåíî íîâ³ ðåçóëüòàòè äëÿ ðîçâ’ÿçàííÿ çàäà÷³ âèçíà÷åííÿ åôåêòèâíèõ îçíàê òà ñèíòåçó
îïòèìàëüíîãî ñìóãî-ðîçä³ëüíîãî êëàñèô³êàòîðà äëÿ åëåìåíò³â äàêòèëüíî¿ àáåòêè æåñòîâî¿ ìîâè
ëþäåé ç âàäàìè ñëóõó. Ðîçãëÿíóòî ï³äõîäè äî ÿê³ñíî¿ îö³íêè ðîçä³ëüíîñò³ åëåìåíò³â äàêòèëüíî¿
àáåòêè äëÿ ð³çíèõ ïðîñòîð³â îçíàê. Çàïðîïîíîâàíî àëãîðèòì îòðèìàííÿ ã³ïåðïëîùèííîãî êëà-
ñèô³êàòîðà, ùî ðîçä³ëÿº ãðóïè äàêòèëåì ó ïðîñòîð³ îçíàê. ²ë.: 4. Òàáë.: 1. Á³áë³îãð.: 11 íàçâ.

UDC 004.93

Approach to determination of efficient features and synthesis of optimal band-separating classifier
for dactyl elements of sign language / Krak Iu.V., Kryvonos Iu.G., Barmak O.V., Ternov A.S. //
Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 2. — P. 3–10.

The authors present new results to determination of efficient features and optimal band-separating
classifier synthesis for elements of dactyl alphabet of sign language for deaf people. Approaches to the
quality assessment of separability of dactyl alphabet elements for different feature spaces are proposed.
An algorithm is proposed to obtain a hyperplane classifier that separates groups by dactyl in feature
space. Figs: 4. Tabl.: 1. Refs: 11 titles.

ÓÄÊ 004.8

Åâîëþö³ÿ ñòðóêòóðè îá’ºêòà íàóêè / Êóðãàºâ Î.Ï. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016.
— Òîì 52, ¹ 2. — Ñ. 11–21.

Ðîçãëÿíóòî äèñöèïë³íàðíó ñòðóêòóðó, ñòðóêòóðó îðãàí³çàö³éíîãî óïðàâë³ííÿ íàóêîþ,
³ºðàðõ³þ ñòðóêòóðè ä³éñíîñò³, ïèòàííÿ åâîëþö³¿ Ïðèðîäè òà ¿¿ ñêëàäîâèõ. Ïîêàçàíî, ùî ñóòü
ëîã³êè ïðîöåñó åâîëþö³¿ Ïðèðîäè ïîëÿãàº ó áåçïåðåðâí³é òâîð÷îñò³ ³ â³äáîð³ âñå íîâèõ ñòðóêòóð
³ºðàðõ³¿ ä³éñíîñò³ ó êîíòåêñò³ ïðÿìî¿ ³ çâîðîòíî¿ ì³æð³âíåâî¿ ïåðåäà÷³ ðåçóëüòàò³â òâîð÷îñò³, à òà-
êîæ ïðèïëèâó ççîâí³ ìàòåð³¿, åíåðã³¿ òà/àáî ³íôîðìàö³¿. Î÷åâèäíî, ùî ñàìå öÿ ëîã³êà ïîâèííà
ñêëàñòè îñíîâó åâîëþö³¿ ïðîãðåñèâíèõ ³íòåëåêòóàëüíèõ ñèñòåì, à ³íôîðìàö³éíà ï³äòðèìêà íàóêî-
âèõ äîñë³äæåíü ïîâèííà áóòè àäåêâàòíà ñòðóêòóð³ ³ºðàðõ³¿ ä³éñíîñò³. ²ë.: 4. Á³áë³îãð.: 33 íàçâè.

UDC 004.8

The evolution of the structure of science object / Kurgaev A.F. // Kibernetika i sistemny analiz. —
2016. — Vol. 52, N 2. — P. 11–21.

The author considers the disciplinary structure, the structure of organizational science management,
the hierarchy of the reality structure, the evolution of nature and its components. The essence of the
nature evolution process logic is shown to be continuous creativity and selecting more and more new
structures of the reality hierarchy in the context of direct and reverse interlevel transmission of creativity
results as well as inflow of substance, energy and/or information from the outside. Obviously, it is the
very logic that would have to constitute the base of the evolution of progressive intelligent systems and
informational support of scientific research would be adequate to the structure of the hierarchy of reality.
Figs: 4. Refs: 33 titles.

ÓÄÊ 681.324

Àëãåáðà¿÷íà ³íòåðïðåòàö³ÿ ì³êðîïðîãðàìíîãî àâòîìàòà ç îïåðàö³éíèì àâòîìàòîì ïåðåõîä³â
/ Áàáàêîâ Ð.Ì., Áàðêàëîâ Î.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 2. —
Ñ. 22–29.

Çàïðîïîíîâàíî íîâèé ïðèíöèï ïðåäñòàâëåííÿ ôóíêö³é ì³êðîïðîãðàìíîãî àâòîìàòà ç îïå-
ðàö³éíèì àâòîìàòîì ïåðåõîä³â ó âèãëÿä³ ìíîæèíè îêðåìèõ àëãåáð. Ïðèíöèï ïîëÿãàº ó ðîçáèòò³
ìíîæèíè êîðòåæ³â, ùî óòâîðþþòü ôóíêö³¿ ïåðåõîä³â ³ âèõîä³â, íà ï³äìíîæèíè, êîæíà ç ÿêèõ
³íòåðïðåòóºòüñÿ ÿê ÷àñòêîâà ôóíêö³ÿ ³ç ñèãíàòóðè â³äïîâ³äíî¿ àëãåáðè. Á³áë³îãð.: 19 íàçâ.

UDC 681.324

Algebraic interpretation of microprogram finite-state machine with datapath of transitions /
Babakov R.M., Barkalov A.A. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 2. — P. 22–29.

A new principle of representing functions of microprogram finite-state machine with datapath of
transitions as a set of certain algebras is proposed. The principle consists in partition of the set of vectors
that form transition and output functions into subsets. Each such subset is interpreted as a partial function
from the signature of the corresponding algebra. Refs: 19 titles.

ÓÄÊ 681.3

Ìåòîä àâòîìàòè÷íî¿ ïîáóäîâè îíòîëîã³÷íèõ áàç çíàíü. II. Àâòîìàòè÷íå âèçíà÷åííÿ
ñåìàíòè÷íèõ â³äíîøåíü â îíòîëîã³÷í³é ìåðåæ³ / Ìàð÷åíêî Î.Î. // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2016. — Òîì 52, ¹ 2. — Ñ. 30–36.

Íàâåäåíî ñåìàíòèêî-ñèíòàêñè÷íó ìîäåëü ïðèðîäíî¿ ìîâè. Ï³ñëÿ ôàêòîðèçàö³¿ ïîáóäîâàíèõ
òåíçîð³â ìîäåë³ ãåíåðóþòüñÿ âåêòîðè ñåìàíòèêî-ñèíòàêñè÷íî¿ âàëåíòíîñò³ ñë³â, ùî îïèñóþòü êîìó-
òàòèâíó ïîâåä³íêó ñë³â ó ðå÷åíí³. Ðîçðîáëåíî ìåòîä îá÷èñëåííÿ âåêòîð³â ñåìàíòèêî-ñèíòàêñè÷íî¿
âàëåíòíîñò³ êîíöåïò³â îíòîëîã³¿, ÿê³ º íåÿâíèì îïèñîì ¿õí³õ ñåìàíòè÷íèõ â³äíîøåíü. Ñòâîðåíî àë-
ãîðèòì âèä³ëåííÿ ÿâíèõ ñåìàíòè÷íèõ â³äíîøåíü ì³æ êîíöåïòàìè îíòîëîã³¿ ç âåêòîð³â ¿õ ñåìàíòè-
êî-ñèíòàêñè÷íî¿ âàëåíòíîñò³. Òàáë.: 1. Á³áë³îãð.: 7 íàçâ.
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UDC 681.3

A method for automatic construction of ontological knowledge bases. II. Automatic extraction of
semantic relations in the ontological network / Marchenko O.Î. // Kibernetika i sistemny analiz. —
2016. — Vol. 52, N 2. — P. 30–36.

The paper represents the semantic-syntactic model of natural language. After factorization of
constructed tensors, the system generates vectors of semantic-syntactic valence of words. They describe
the commutative behavior of words in a sentence. A method is developed to calculate vectors of
semantic-syntactic valence for ontology concepts that are implicit description of their semantic relations.
An algorithm is presented for extraction of explicit semantic relationships between concepts of ontology
on the basis of their semantic-syntactic valence vectors. Tabl.: 1. Refs: 7 titles.

ÓÄÊ 681.3:06.51

Ìàòåìàòè÷í³ îñíîâè ³ìîâ³ðí³ñíîãî îö³íþâàííÿ â íå÷³òêèõ áàéºñ³âñüêèõ ìåðåæàõ äîâ³ðè /
Ïàðàñþê ².Ì. , Âåðüîâêà Î.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 2. —

Ñ. 37–50.

Ðîçãëÿíóòî ñïåöèô³÷í³ ïðîáëåìè, ùî âèíèêàþòü ïðè ñòâîðåíí³ áàéºñ³âñüêèõ ìåðåæ äëÿ îá-
ðîáêè íå÷³òêî¿ ³íôîðìàö³¿. Îòðèìàí³ óìîâè çàáåçïå÷óþòü ³ìîâ³ðí³ñíó êîðåêòí³ñòü àïð³îðíèõ äà-
íèõ òà ðåçóëüòàò³â ìåðåæåâèõ îá÷èñëåíü. Äëÿ âèïàäêó íåäåòåðì³íîâàíîñò³ ñòàí³â âåðøèí ìåðåæ³
çàïðîïîíîâàíî ïðîöåäóðó íå÷³òêî¿ ë³í³éíî¿ ³íòåðïîëÿö³¿. Íàâåäåí³ ðåçóëüòàòè äîçâîëÿþòü âèêîíó-
âàòè ³ìîâ³ðí³ñíî êîðåêòíå áàéºñ³âñüêå îö³íþâàííÿ íà íå÷³òêèõ ìåðåæàõ äîâ³ëüíî¿ êîíô³ãóðàö³¿.
²ë.: 2. Á³áë³îãð.: 13 íàçâ.

UDC 681.3:06.51

The mathematical foundations of probabilistic estimation in fuzzy Bayesian belief networks /
Parasyuk I.M. , Verovka O.V. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 2. — P. 37–50.

The specific problems arising at the creation of Bayesian networks for fuzzy information
processing are considered. The obtained conditions ensure the probability correctness of the a priori data
and network computing results. For the case of non-deterministic states of network vertices the procedure
of fuzzy linear interpolation is proposed. The presented results allow correct probabilistic Bayesian
estimation on fuzzy networks of any configuration. Figs: 2. Refs: 13 titles.

ÓÄÊ 519.7

Òåîðåòè÷í³ îñíîâè ìîäèô³êîâàíî¿ äîñêîíàëî¿ ôîðìè ñèñòåìè çàëèøêîâèõ êëàñ³â /
Íèêîëàé÷óê ß.Ì., Êàñÿí÷óê Ì.Ì., ßêèìåíêî ².Ç. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016.
— Òîì 52, ¹ 2. — Ñ. 51–55.

Íàâåäåíî òåîðåòè÷í³ îñíîâè ìîäèô³êîâàíî¿ äîñêîíàëî¿ ôîðìè ñèñòåìè çàëèøêîâèõ êëàñ³â.
Ðîçðîáëåíî ìåòîä ï³äáîðó ñèñòåìè ç òðüîõ ìîäóë³â, ÿê³ óòâîðþþòü ìîäèô³êîâàíó äîñêîíàëó ôîð-
ìó ñèñòåìè çàëèøêîâèõ êëàñ³â, ùî ïðèâîäèòü äî óíèêíåííÿ ïîøóêó îáåðíåíîãî åëåìåíòà çà ìîäó-
ëåì òà ³ñòîòíî ñïðîùóº ïðîöåñ ïåðåâåäåííÿ ÷èñåë ³ç ñèñòåìè çàëèøêîâèõ êëàñ³â ó äåñÿòêîâó
ñèñòåìó ÷èñëåííÿ. ²ë.: 2. Òàáë.: 2. Á³áë³îãð.: 15 íàçâ.

UDC 519.7

The theoretical foundations of the modified perfect form of residual classes system /
Nykolaychuk Ya.M., Kasianchuk M.M., Yakymenko I.Z. // Kibernetika i sistemny analiz. — 2016.
— Vol. 52, N 2. — P. 51–55.

The paper presents the theoretical foundations of the modified perfect form of residual classes
system. The method is developed to select a set of three modules, which form the modified perfect form
of the system of residual classes. This allows avoiding the search for inverse elements by modulo and
substantially simplifies the transfer of numbers from residual classes into decimal system. Figs: 2.
Tabl.: 2. Refs: 15 titles.

ÓÄÊ 681.518:004.93.1�

²íôîðìàö³éíî-åêñòðåìàëüíèé ìåòîä êëàñèô³êàö³¿ ñïîñòåðåæåíü ç êàòåãîð³àëüíèìè îçíàêàìè
/ Äîâáèø À.Ñ., Ìîñêàëåíêî Â.Â., Ðèæîâà À.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. —
Òîì 52, ¹ 2. — Ñ. 56–63.

Ðîçãëÿíóòî àëãîðèòì ³íôîðìàö³éíî-åêñòðåìàëüíîãî ìàøèííîãî íàâ÷àííÿ, ùî áàçóºòüñÿ íà
àäàïòèâíîìó êîäóâàíí³ ð³çíîòèïíèõ ïåðâèííèõ îçíàê ðîçï³çíàâàííÿ òà îïòèì³çàö³¿ ãåîìåòðè÷íèõ
ïàðàìåòð³â ðîçáèòòÿ ïðîñòîðó âòîðèííèõ (óí³ô³êîâàíèõ) îçíàê íà êëàñè åêâ³âàëåíòíîñò³ â ïðîöåñ³
³òåðàö³éíîãî íàáëèæåííÿ ãëîáàëüíîãî ìàêñèìóìó ³íôîðìàö³éíîãî êðèòåð³þ äî éîãî ãðàíè÷íîãî
çíà÷åííÿ. ²ë.: 5. Òàáë.: 1. Á³áë³îãð.: 14 íàçâ.

UDC 681.518:004.93.1�

Information-extreme method of classification of observation with categorical attributes /
Dovbysh A.S., Moskalenko V.V., Rizhova A.S. // Kibernetika i sistemny analiz. — 2016. — Vol. 52,
N 2. — P. 56–63.

We propose an algorithm of information-extreme machine learning based on adaptive coding of
different types of primary features of recognition and optimization of geometrical parameters
of secondary feature space partition into equivalence classes during iterative approximation of the global
maximum of information criterion to its maximum limit value. Figs: 5. Tabl.: 1. Refs: 14 titles.



ÓÄÊ 519.7

Àô³ííî-³íâàð³àíòíèé êëàñèô³êàòîð åêñòðàïîëÿö³éíî¿ ãëèáèíè íà îñíîâ³ áàãàòîð³âíåâî¿
ñòðóêòóðè çãëàäæóâàííÿ / Ãàëê³í Î.À. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52,
¹ 2. — Ñ. 64–72.

Çàïðîïîíîâàíî òà äîñë³äæåíî íåïàðàìåòðè÷íèé àô³ííî-³íâàð³àíòíèé êëàñèô³êàòîð åêñòðàïî-
ëÿö³éíî¿ ãëèáèíè, ùî º ñò³éêèì äî âèêèä³â òà åêñòðåìàëüíèõ çíà÷åíü. Çàïðîïîíîâàíî áàãàòîð³âíå-
âó ñòðóêòóðó çãëàäæóâàííÿ, ùî äîçâîëÿº îòðèìàòè ãëîáàëüí³ âëàñòèâîñò³ ôóíêö³é ù³ëüíîñò³ òà
ìåæ êëàñó ïðè â³äïîâ³äíèõ óìîâàõ ðåãóëÿðíîñò³. Êëàñèô³êàòîð åêñòðàïîëÿö³éíî¿ ãëèáèíè âèêî-
ðèñòîâóº ÿäåðí³ îö³íêè ù³ëüíîñò³ äëÿ åôåêòèâíî¿ êëàñèô³êàö³¿ áàãàòîâèì³ðíèõ äàíèõ íà ð³çíèõ
ð³âíÿõ çãëàäæóâàííÿ. Á³áë³îãð.: 9 íàçâ.

UDC 519.7

Affine-invariant classifier of extrapolation depth based on multilevel smoothing structure /
Galkin O.A. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 2. — P. 64–72.

A non-parametric affine-invariant extrapolation depth based classifier that is resistant to extreme
values and emissions is proposed and analyzed. A multilevel smoothing structure is proposed that allows
obtaining global properties of density functions and class boundaries under appropriate conditions of
regularity. Depth extrapolation based classifier uses kernel density estimates for efficient classification
of multidimensional data at different levels of smoothing. Refs: 9 titles.

ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 519.217.2

Ñèìåòðè÷íèé êîä òà ãåíåòè÷í³ ìóòàö³¿ / Ñåðã³ºíêî ².Â., Ãóïàë À.Ì., Âàã³ñ Î.À. // Êèáåðíåòèêà
è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 2. — Ñ. 73–80.

Ç óðàõóâàííÿì âëàñòèâîñòåé ñèìåòð³¿ ó ÄÍÊ ïîáóäîâàíî êîä, ñèìåòðè÷íèé â³äíîñíî ïîëÿð-
íîñò³ àì³íîêèñëîò ïðè ìóòàö³ÿõ ó íóêëåîòèäàõ. Ïðîâåäåíî ïîð³âíÿííÿ ñòàíäàðòíîãî êîäó ç âèïàä-
êîâî çãåíåðîâàíèìè êîäàìè. Äîñë³äæåíî çàâàäîñò³éê³ñòü ãåíåòè÷íîãî êîäó ùîäî ïîëÿðíîñò³
àì³íîêèñëîò. Íà îñíîâ³ áàç äàíèõ ãåíåòè÷íèõ çàõâîðþâàíü ïîêàçàíî, ùî ñèìåòðè÷íèé êîä
ó á³ëüøîñò³ âèïàäê³â âèïðàâëÿº ïîðóøåííÿ ïîëÿðíîñò³ ïðè ìóòàö³ÿõ. Òàáë.: 5. Á³áë³îãð.: 6 íàçâ.

UDC 519.217.2

Symmetric code and genetic mutations / Sergienko I.V., Gupal A.M., Vagis À.A. // Kibernetika i
sistemny analiz. — 2016. — Vol. 52, N 2. — P. 73–80.

The symmetric code concerning polarity of amino acids at mutations in nucleotides is constructed
using symmetry in DNA. A universal code is compared with randomly generated codes. The noise
immunity of genetic code against amino acid polarity is analyzed. Databases of genetic diseases are used to
show that symmetric code corrects violation of polarity in mutations in most cases. Tabl.: 5. Refs: 6 titles.

ÓÄÊ 517.9:519.6

Äîñë³äæåííÿ õâèëüîâèõ ïðîöåñ³â ó íåîäíîð³äíèõ ñåðåäîâèùàõ ç óìîâàìè íå³äåàëüíîãî
êîíòàêòó / Ãëàäêèé À.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 2. — Ñ. 81–92.

Ðîçãëÿíóòî çàäà÷ó ÷èñåëüíîãî ìîäåëþâàííÿ òà îïòèì³çàö³¿ õâèëüîâèõ ïðîöåñ³â ó íå-
îäíîð³äíèõ ñåðåäîâèùàõ ç óìîâàìè íå³äåàëüíîãî êîíòàêòó íà îñíîâ³ ïàðàáîë³÷íîãî õâèëüîâîãî
ð³âíÿííÿ òèïó Øðåä³íãåðà. Ñôîðìóëüîâàíî êðèòåð³é îïòèìàëüíîñò³, äîñë³äæåíî äèôåðåíö³àëüí³
âëàñòèâîñò³ îïòèì³çàö³éíî¿ çàäà÷³, çàïðîïîíîâàíî ÷èñåëüíèé ìåòîä äëÿ ìîäåëþâàííÿ òà
îïòèì³çàö³¿ àêóñòè÷íèõ ïîë³â ó íåîäíîð³äíèõ ñåðåäîâèùàõ. Á³áë³îãð.: 19 íàçâ.

UDC 517.9:519.6

Investigation of wave processes in inhomogeneous domains with non-ideal contact / Gladky A.V. //
Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 2. — P. 81–92.

The problem of numerical modeling and optimization of wave processes in inhomogeneous
domains with conditions of non-ideal contact on the basis of parabolic wave equation of Schr��odinger type
is considered. The optimality criterion is formulated. The differential properties of the optimization
problem are investigated. A numerical method for modelling and optimization of acoustic fields in
inhomogeneous domains is proposed. Refs: 19 titles.

ÓÄÊ 519.854.2:004.023

Àëãîðèòìè îïòèì³çàö³¿ ïàêóâàííÿ äð³áíîïàðò³îííèõ êîðåñïîíäåíö³é ó êîìóí³êàö³éíèõ
ìåðåæàõ / Òðîôèì÷óê Î.Ì., Âàñÿí³í Â.Î., Êóçüìåíêî Â.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç.
— 2016. — Òîì 52, ¹ 2. — Ñ. 93–106.

Ðîçãëÿíóòî àëãîðèòìè ðîçâ’ÿçàííÿ çàäà÷³ îïòèì³çàö³¿ ïàêóâàííÿ, ùî âèíèêàº ïðè ñîðòóâàíí³
òà ïàêóâàíí³ äð³áíîïàðò³îííèõ âàíòàæ³â ó êîíòåéíåðè â ìàã³ñòðàëüíèõ òðàíñïîðòíèõ ìåðåæàõ àáî
îá’ºäíàíí³ ïîâ³äîìëåíü ó â³ðòóàëüí³ êîíòåéíåðè â îïîðíèõ ìåðåæàõ ïåðåäà÷³ äàíèõ. Çàïðîïîíîâà-
íî ïîñòàíîâêó çàäà÷³ òà îáãîâîðåíî ¿¿ îñîáëèâîñò³ òà ï³äõîäè äî ðîçâ’ÿçàííÿ. Ïðîâåäåíî àíàë³ç
çá³æíîñò³ òà ÷àñîâî¿ ñêëàäíîñò³ íèçêè åâðèñòè÷íèõ àëãîðèòì³â ³ íà îá÷èñëþâàëüíèõ åêñïåðèìåí-
òàõ äîñë³äæåíî ¿õíþ ïîð³âíÿëüíó åôåêòèâí³ñòü. Åêñïåðèìåíòàëüíî ïîêàçàíî, ùî ðåçóëüòàòè ðîç-
â’ÿçàííÿ çàäà÷³, îòðèìàí³ ð³çíèìè ñòðàòåã³ÿìè îïòèì³çàö³¿ íà ìåðåæàõ, ùî ì³ñòÿòü äî 500 âóçë³â,
â³äð³çíÿþòüñÿ íå á³ëüøå, í³æ íà 2.65%. Òàáë.: 2. Á³áë³îãð.: 7 íàçâ.
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UDC 519.854.2:004.023

The optimization algorithms for packing of small-lot correspondence in communication networks /
Trofymchuk O.M., Vasyanin V.A., Kuzmenko V.N. // Kibernetika i sistemny analiz. — 2016. —
Vol. 52, N 2. — P. 93–106.

The paper discusses algorithms to solve optimization packing problem, which arises in sorting and
packing of small-lot cargo in containers in mainline transport networks or in merge of messages into
virtual containers in backbone data transmission networks. A problem statement is proposed and its
specific properties and approaches to the solution are discusses. The convergence and time complexity of
the number of heuristic algorithms are analyzed and numerical experiments are used to investigate their
comparative efficiency. It is shown experimentally that solutions results obtained by different
optimization strategies based on networks that have up to 500 nodes differ by no more than 2.65%.
Tabl.: 2. Refs: 7 titles.

ÓÄÊ 519.81

Íå÷³òêî-³íòåðâàëüíèé ìåòîä âèáîðó àëüòåðíàòèâ ïðè ïðîâåäåíí³ êîëåêòèâíîãî åêñïåðòíîãî
îö³íþâàííÿ / Îâåçãåëüäèºâ À.Î., Ïåòðîâ Ê.Å. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. —
Òîì 52, ¹ 2. — Ñ. 107–115.

Ðîçãëÿíóòî ïðîáëåìó âèçíà÷åííÿ çíà÷åíü êîëåêòèâíèõ åêñïåðòíèõ îö³íîê àëüòåðíàòèâíèõ
âàð³àíò³â ð³øåíü íà áàç³ ìîäåëåé, ñòðóêòóðà ÿêèõ îïèñóºòüñÿ ôðàãìåíòàìè ïîë³íîìà Êîëìîãîðî-
âà–Ãàáîðà. Çàïðîïîíîâàíî ï³äõ³ä, ÿêèé äîçâîëÿº ôîðìàë³çóâàòè íåâèçíà÷åí³ñòü çàäàííÿ ïàðà-
ìåòð³â ìîäåë³ áàãàòîôàêòîðíîãî îö³íþâàííÿ ó âèãëÿä³ íå÷³òêèõ ³íòåðâàë³â, âèçíà÷èòè êîëåêòèâí³
íå÷³òê³ îö³íêè àëüòåðíàòèâ ³, âðàõîâóþ÷è ö³ îö³íêè, ïðîâåñòè ðàíæèðóâàííÿ àëüòåðíàòèâ íà
îñíîâ³ ðîçêëàäàííÿ íå÷³òêèõ ³íòåðâàë³â íà �-ð³âí³. ²ë.: 3. Òàáë.: 2. Á³áë³îãð.: 11 íàçâ.

UDC 519.81

Fuzzy-interval method of choosing alternatives during collective expert evaluation /
Ovezgeldyev A.O., Petrov K.E. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 2. — P. 107–115.

The authors consider the problem of determining the values of collective expert evaluation of
alternative decisions on the basis of models whose structure is described by fragments of the
Kolmogorov–Gabor polynomial. The approach is proposed that allows us to formalize the uncertainly of
the definition of model parameters of multifactor evaluation based on fuzzy intervals; to define collective
fuzzy estimates of alternatives and use them to range the alternatives in accordance with the
decomposition of fuzzy intervals at the �-levels. Figs: 3. Tabl.: 2. Refs: 11 titles.

ÓÄÊ 519.246.2:004.415.538:004.421.5

Ìåòîä ³ êðèòåð³é îö³íþâàííÿ ÿêîñò³ ïîñë³äîâíîñòåé âèïàäêîâèõ ÷èñåë / Ôàóðå Å.Â., Ùåðáà À.².,
Ðóäíèöüêèé Â.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 2. — Ñ. 116–124.

Âèâ÷åíî çàëåæí³ñòü ð³âíîì³ðíîñò³ ðîçïîä³ëó çíàê³â åìï³ðè÷íî¿ àâòîêîðåëÿö³éíî¿ ôóíêö³¿
ùîäî ê³ëüêîñò³ ïåðåêðèòèõ ñèìâîë³â â³äð³çê³â, íà ÿê³ ðîçáèâàºòüñÿ ïîñë³äîâí³ñòü âèïàäêîâèõ ÷è-
ñåë. Âñòàíîâëåíî äîïóñòèìèé «ïîð³ã» ïåðåêðèòòÿ, íèæ÷å ÿêîãî ñïîñòåð³ãàºòüñÿ ð³âíîì³ðíèé ðîç-
ïîä³ë çíàê³â àâòîêîðåëÿö³éíî¿ ôóíêö³¿. Âèçíà÷åíî ïîíÿòòÿ áàð’ºðíî¿ ôóíêö³¿. Íà ¿¿ îñíîâ³ ðîçðîá-
ëåíî êðèòåð³é îö³íþâàííÿ ÿêîñò³ ãåíåðàòîð³â âèïàäêîâèõ ÷èñåë. Íàâåäåíî ìåòîäèêó éîãî çàñòîñó-
âàííÿ òà ¿¿ ðåàë³çàö³þ äëÿ äåê³ëüêîõ â³äîìèõ ãåíåðàòîð³â. ²ë.: 3. Òàáë.: 3. Á³áë³îãð.: 20 íàçâ.

UDC 519.246.2:004.415.538:004.421.5

The method and criterion for estimating the quality of random number sequences / Faure E.V.,
Shcherba A.I., Rudnytskyi V.M. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 2. — P. 116–124.

The authors analyze the dependence of the uniformity of distribution of signs of empirical
autocorrelation function with respect to the number of overlapping symbols of segments into which
a sequence of random numbers is divided. A feasible ‘threshold’ of overlap is established, below which
the signs of the autocorrelation function are uniformly distributed. The concept of barrier function is
defined and used to develop a criterion to estimate the quality of random number generators. The
technique of its application and its implementation for several well-known generators are presented.
Figs: 3. Tabl.: 3. Refs: 20 titles.

ÓÄÊ 519.85

Ïðî âëàñòèâîñò³ ë³í³éíî¿ áåçóìîâíî¿ çàäà÷³ êîìá³íàòîðíî¿ îïòèì³çàö³¿ íà ðîçì³ùåííÿõ
ç ³ìîâ³ðí³ñíîþ íåâèçíà÷åí³ñòþ / ªìåöü Î.Î., Áàðáîë³íà Ò.Ì. // Êèáåðíåòèêà è ñèñòåìíûé

àíàëèç. — 2016. — Òîì 52, ¹ 2. — Ñ. 125–136.

Âñòàíîâëåíî íåîáõ³äíó óìîâó ðîçâ’ÿçàííÿ ë³í³éíî¿ áåçóìîâíî¿ åâêë³äîâî¿ çàäà÷³ êîìá³íàòîðíî¿
îïòèì³çàö³¿ çà óìîâè äîäàòíîñò³ êîåô³ö³ºíò³â ö³ëüîâî¿ ôóíêö³¿. Îòðèìàí³ ðåçóëüòàòè âèêîðèñòàíî äëÿ
âñòàíîâëåííÿ âëàñòèâîñòåé ðîçâ’ÿçêó ë³í³éíî¿ áåçóìîâíî¿ çàäà÷³ îïòèì³çàö³¿ íà ðîçì³ùåííÿõ äëÿ âè-
ïàäêó, êîëè ïðè çàäàíí³ äîïóñòèìî¿ ìíîæèíè ìàº ì³ñöå ³ìîâ³ðí³ñíà íåâèçíà÷åí³ñòü ³ ì³í³ìóì âèçíà-
÷àºòüñÿ çã³äíî ç ë³í³éíèì ïîðÿäêîì, ââåäåíèì íà ìíîæèí³ äèñêðåòíèõ âèïàäêîâèõ âåëè÷èí: ñôîð-
ìóëüîâàíî òà îá´ðóíòîâàíî óìîâó, ùî ìîæå áóòè ïîêëàäåíà â îñíîâó ïîøóêó ðîçâ’ÿçêó, ³ ðîçãëÿíóòî
ñïîñîáè ïîáóäîâè ðîçâ’ÿçêó â äåÿêèõ îêðåìèõ âèïàäêàõ. Òàáë.: 2. Á³áë³îãð.: 19 íàçâ.
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UDC 519.85

Linear unconditional problem of combinatorial optimization on arrangements under probabilistic
uncertainty / Iemets O.O., Barbolina T.M. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 2.

— P. 125–136.

The paper establishes the necessary condition for the solution of a linear unconditional problem of
combinatorial optimization on arrangements where coefficients of objective function are positive. These
results are used to establish the properties of the solution of linear unconditional optimization problem on
arrangements for the case where probabilistic uncertainty takes place in the definition of the feasible
domain and the minimum is defined according to the linear order introduced on the set of discrete
random variables: we formulate and prove the condition that can underlie the search for solution and the
ways of constructing the solution in some special cases. Tabl.: 2. Refs: 19 titles.

ÓÄÊ 519.85

Ìîäåëþâàííÿ ù³ëüíîãî ïàêóâàííÿ 3D-îá’ºêò³â / Ñòîÿí Þ.Ã., Ñüîìê³í Â.Â., ×óãàé À.Ì. //

Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 2. — Ñ. 137–146.

Íàâåäåíî êîíöåïö³þ Ô-ôóíêö³é ³ êâàç³ Ô-ôóíêö³é ÿê åôôåêòèâíîãî çàñîáó äëÿ ìîäåëþâàííÿ
òðèâèì³ðíèõ çàäà÷ ïàêóâàííÿ îïóêëèõ îá’ºêò³â, ùî äîïóñêàþòü íåïåðåâí³ ïîâîðîòè ³ òðàíñëÿö³¿.
Ñôîðìóëüîâàíî ìàòåìàòè÷íó ìîäåëü çàäà÷³ ù³ëüíîãî ïàêóâàííÿ îïóêëèõ îá’ºêò³â ³ ðîçãëÿíóòî ¿¿
îñíîâí³ âëàñòèâîñò³. Çàïðîïîíîâàíî ìåòîä ðîçâ’ÿçàííÿ, ÿêèé âêëþ÷àº íàñòóïí³ åòàïè: ïîáóäîâó ïî÷àò-
êîâèõ òî÷îê, îá÷èñëåííÿ ëîêàëüíèõ åêñòðåìóì³â ³ ïåðåõ³ä ç îäíîãî ëîêàëüíîãî ì³í³ìóìó äî ³íøîãî.
Îá÷èñëþâàëüí³ åêñïåðèìåíòè ïîêàçàëè, ùî çàïðîïîíîâàíèé ï³äõ³ä º åôåêòèâíèì äëÿ ðîçâ’ÿçàííÿ
îïòèì³çàö³éíèõ çàäà÷ ïàêóâàííÿ. Íàâåäåíî ÷èñåëüí³ åêñïåðèìåíòè. ²ë.: 1. Á³áë³îãð.: 15 íàçâ.

UDC 519.85

Modeling densely packed systems of three-dimensional objects / Stoyan Y.G., Semkim V.V.,
Chugay A.M. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 2. — P. 137–146.

The paper represents the concept of Ô-functions and quasi Ô-functions as an efficient tool for
mathematical modeling of three-dimensional packing problems for convex geometrical objects with
continuous translations and rotations. A mathematical model of packing convex geometrical objects is
formulated and its basic properties are considered. A method is proposed to solve it, which includes the
following stages: construction of starting points, computation of local extrema, and a jump from one local
minimum to another. The computating experiments have shown that the solution approach is efficient to
solve optimization packing problems. Numerical examples are given. Fig.: 1. Refs: 15 titles.

ÓÄÊ 519.217

Ïðî ïîâåä³íêó íîðìóþ÷îãî ìíîæíèêà ãåíåðàòîðà â àïðîêñèìàö³¿ âèïàäêîâèõ ïðîöåñ³â /
ßðîâà Î.À., ªëåéêî ß.². // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 2. —
Ñ. 147–153.

Äîñë³äæóþòüñÿ ìàðêîâñüê³ âèïàäêîâ³ åâîëþö³¿ òà ¿õ àïðîêñèìàö³¿. Îñíîâíèì îá’ºêòîì
äîñë³äæåííÿ º ãåíåðàòîðè âèïàäêîâèõ ïðîöåñ³â ç íåçàëåæíèìè ïðèðîñòàìè. Ö³ ïðîöåñè ðîçãëÿäà-
þòüñÿ ó ñõåìàõ ïóàññîíîâî¿ àïðîêñèìàö³¿ òà àïðîêñèìàö³¿ Ëåâ³. Ãåíåðàòîðè âèïàäêîâèõ ïðîöåñ³â
íîðìóþòüñÿ ïàðàìåòðàìè, ÿê³ º íåë³í³éíèìè ôóíêö³ÿìè. Íàâåäåíî ÿâíèé âèãëÿä òàêèõ ïàðàìåòð³â
íîðìóâàííÿ. Âèâåäåíî àñèìïòîòè÷íå ïðåäñòàâëåííÿ ãåíåðàòîð³â ó ñõåìàõ îáîõ àïðîêñèìàö³é.
Íàâåäåíî íîðìóþ÷³ ìíîæíèêè âèïàäêîâèõ åâîëþö³é. Á³áë³îãð.: 5 íàçâ.

UDC 519.217

The behavior of generator normalization factor in approximation of random processes /
Yarova O.A., Yeleyko Ya.I. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 2. — P. 147–153.

Markov random evolutions and their approximations are analyzed. The main object of study is
generators of random processes with independent increments. These processes are considered in Poisson
approximation and Levi approximation schemes. Generators of random processes are normalized by
parameters that are nonlinear functions. The explicit form of such normalization parameters is shown.
The asymptotic representation of generators in both approximation schemes is shown. Normalizing
factors of random evolution are presented. Refs: 5 titles.

ÓÄÊ 519.81

Äî àêñ³îìàòè÷íîãî âèçíà÷åííÿ óçàãàëüíåíîãî ïðèíöèïó ìàêñèì³íó / Ïàñ³÷í³÷åíêî ².Î. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 2. — Ñ. 154–162.

Ðîçãëÿíóòî ïðîáëåìó àêñ³îìàòè÷íîãî âèçíà÷åííÿ êëàñó êðèòåð³¿â ïðèéíÿòòÿ ð³øåíü â óìîâàõ
íåâèçíà÷åíîñò³, ÿê³ îö³íþþòü ð³øåííÿ çà éîãî ì³í³ìàëüíîþ î÷³êóâàíîþ êîðèñí³ñòþ íà çàìêíóòî-
ìó ñ³ìåéñòâ³ ñê³í÷åííî-àäèòèâíèõ éìîâ³ðí³ñíèõ ì³ð íà ìíîæèí³ çíà÷åíü íåâ³äîìîãî ïàðàìåòðà.
Çàïðîïîíîâàíî àêñ³îìàòè÷íèé îïèñ â³äïîâ³äíîãî â³äíîøåííÿ ïåðåâàãè, ÿêèé ´ðóíòóºòüñÿ íà ñïå-
öèô³÷í³é ôîðì³ ïðèíöèïó ãàðàíòîâàíîãî ðåçóëüòàòó. Á³áë³îãð.: 9 íàçâ.

UDC 519.81

On the axiomatic definition of the generalized maximin principle / Pasichnichenko I.O. //
Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 2. — P. 154–162.

The paper develops the solution to the problem of axiomatic definition of the maxmin expected
utility decision criteria under uncertainty. The axiomatic description of the corresponding preference
relation is proposed. It is based on the specific form of the principle of guaranteed result. Refs: 9 titles.
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ÓÄÊ 519.21

Ñòàö³îíàðí³ ðîçïîä³ëè â ìîäåëÿõ êåðóâàííÿ çàïàñàìè / Äåì÷åíêî ².Þ. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 2. — Ñ. 163–166.

Ðîçãëÿíóòî çàäà÷ó êåðóâàííÿ çàïàñàìè äëÿ äåÿêî¿ ñèñòåìè, ùî ôóíêö³îíóº â ñòàö³îíàðíîìó
ðåæèì³. Çà äîïîìîãîþ ñòàö³îíàðíîãî ðîçïîä³ëó áàçîâîãî ìàðêîâñüêîãî ïðîöåñó çíàéäåíî ñòðà-
òåã³þ çàìîâëåííÿ, ÿêà ïðèçâîäèòü äî ì³í³ìàëüíèõ âèäàòê³â ñåðåäí³õ âèòðàò ôóíêö³îíóâàííÿ ñèñòå-
ìè. Çíà÷åííÿ ïàðàìåòð³â, ÿê³ âèçíà÷àþòü îïòèìàëüíó ñòðàòåã³þ, îòðèìàíî â ÿâíîìó âèãëÿä³ äëÿ
(s, S)-ñòðàòåã³¿. Á³áë³îãð.: 6 íàçâ.

UDC 519.21

Stationary distributions in inventory control models / Demchenko I.Yu. // Kibernetika i sistemny
analiz. — 2016. — Vol. 52, N 2. — P. 163–166.

The problem of inventory control for a system operating in a steady state is considered. Order
strategy is found, which results in minimal costs of the average expenses of the system. Stationary
distribution of the basic Markov process is used while finding it. The parameters that determine the
optimal strategy are found in explicit form for the (s, S)-strategy. Refs: 6 titles.

ÍÎÂ² ÇÀÑÎÁÈ Ê²ÁÅÐÍÅÒÈÊÈ,
²ÍÔÎÐÌÀÒÈÊÈ, ÎÁ×ÈÑËÞÂÀËÜÍÎ¯
ÒÅÕÍ²ÊÈ ² ÑÈÑÒÅÌÍÎÃÎ ÀÍÀË²ÇÓ

NEW TOOLS IN CYBERNETICS,
COMPUTER SCIENCE, AND SYSTEM

ANALYSIS

ÓÄÊ 658.52

Ìåòîä âèçíà÷åííÿ ³íôîðìàòèâíèõ ñêëàäîâèõ ç óìîâè ïîáóäîâè ïîñë³äîâíîãî ïðàâèëà
ïðèéíÿòòÿ ð³øåííÿ / Þä³í Î.Ê., Ç³àòä³íîâ Þ.Ê., Âîðîí³í À.Ì., ²ëüºíêî À.Â. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 2. — Ñ. 167–173.

Äîñë³äæåíî íîâèé ìåòîä âèçíà÷åííÿ ³íôîðìàòèâíèõ ñêëàäîâèõ ñèãíàëó ïðè ââåäåíí³ çàäàíî¿
ôóíêö³¿ íåâèçíà÷åíîñò³ ç óìîâ ïîáóäîâè ïîñë³äîâíîãî ïðàâèëà ïðèéíÿòòÿ ð³øåííÿ. Íà îñíîâ³ ïðî-
âåäåíèõ äîñë³äæåíü âèçíà÷åíî ìîæëèâ³ñòü çóïèíêè ïðîöåñó äåêîäóâàííÿ ó ðàç³ â³äïîâ³äíîñò³ îò-
ðèìàíèõ ðåçóëüòàò³â âñòàíîâëåíèì ïîðîãàì ïðèéíÿòòÿ ð³øåííÿ. ²ë.: 4. Á³áë³îãð.: 6 íàçâ.

UDC 658.52

Method for determining informative components based on the construction of a sequence of
decision rules / Yudin O.K., Ziatdinov Y.K., Voronin A.N., Ilyenko A.V. // Kibernetika i sistemny
analiz. — 2016. — Vol. 52, N 2. — P. 167–173.

The authors analyze a new method to determine informative components of a signal, when the
given function of uncertainty is introduced, from the conditions of constructing a sequential decision
making rule. The analysis has allowed us to determine the possibility to stop decoding process upon
compliance of the results with the established decision thresholds. Figs: 4. Refs: 6 titles.

ÓÄÊ 681.31

Åôåêòèâí³ çà øâèäêîä³ºþ àëãîðèòìè ïåðåäà÷³ ³ ïðèéîìó âèñîêî³íôîðìàòèâíèõ ïàêåò³â
ó ðàä³îìåðåæàõ / Øåâ÷óê Á.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 2. —
Ñ. 174–183.

Ïðîàíàë³çîâàíî îñîáëèâîñò³ ïåðåäà÷³ ³ ïðèéîìó â ðàä³îêàíàë³ øóìîïîä³áíèõ ïàêåò³â ³íôîð-
ìàö³¿ ç³ çì³ííîþ áàçîþ. Ç óðàõóâàííÿì ñïîòâîðåííÿ êàíàëüíèìè çàâàäàìè åëåìåíò³â øóìîïîä³áíèõ
ñèãíàë³â êîäîâî-ñèãíàëüíèõ ïîñë³äîâíîñòåé ïàêåò³â çàïðîïîíîâàíî øâèäêîä³þ÷³ àëãîðèòìè ïåðå-
äà÷³ ³ ïðèéîìó âèñîêî³íôîðìàòèâíèõ ïàêåò³â ³íôîðìàö³¿, ÿê³ áàçóþòüñÿ íà êîäîâèõ ïîñë³äîâíîñòÿõ,
ùî ïåðåäàþòüñÿ ó âèãëÿä³ àäàïòèâíèõ øóìîïîä³áíèõ ñèãíàë³â. ²ë.: 2. Á³áë³îãð.: 14 íàçâ.

UDC 681.31

The speed-effective algorithms of transmitting and receiving high-informative packets in a radio
network / Shevchuk B.M. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 2. — P. 174–183.

The paper analyzes the features of transmission and reception of noise-like information packages
with a variable base in a wireless channel. The authors propose high-speed algorithms to transmit and
receive highly informative packages that take into account channel distortion of noise-like signal
components of package sequences. The basis of the packages is formed by the code sequences
transmitted in the form of adaptive noise-like signals. Figs: 2. Refs: 14 titles.
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