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ÓÄÊ 330.43:336.71+305(477)
Ýêîíîìåòðè÷åñêîå ìîäåëèðîâàíèå âëèÿíèÿ ðåëåâàíòíûõ ïîêàçàòåëåé ãåíäåðíîé ïîëèòèêè íà
ýôôåêòèâíîñòü äåÿòåëüíîñòè áàíêîâñêîé ñèñòåìû / Î.Â. Êóçüìåíêî, Â.Â. Êîéáè÷óê // Êèáåðíåòèêà
è ñèñòåìíûé àíàëèç. 2018. Òîì 54, ¹ 5. Ñ. 3–12.

²ë.: 0. Òàáë.: 5. Á³áë³îãð.: 35 íàçâ.

Àííîòàöèÿ. Ïðîàíàëèçèðîâàíà ýôôåêòèâíîñòü áàíêîâñêîé ñèñòåìû â óñëîâèÿõ ãåíäåðíîé ïîëèòè-
êè. Ïîñòðîåíèå îáîáùàþùåãî ïîêàçàòåëÿ ýôôåêòèâíîñòè áàíêîâñêîé ñèñòåìû ðåàëèçîâàíî ñ èñïîëüçî-
âàíèåì îòíîñèòåëüíîé íîðìàëèçàöèè è ôóíêöèè æåëàòåëüíîñòè Õàððèíãòîíà. Âëèÿíèå ïîêàçàòåëåé ãåí-
äåðíîé ïîëèòèêè íà ýôôåêòèâíîñòü áàíêîâñêîé ñèñòåìû îïðåäåëåíî ñ èñïîëüçîâàíèåì èíñòðóìåíòàðèÿ
êîððåëÿöèîííî-ðåãðåññèîííîãî è ôàêòîðíîãî àíàëèçà.

Êëþ÷åâûå ñëîâà: èíäèêàòîðû ãåíäåðíîé ïîëèòèêè, ôóíêöèÿ æåëàòåëüíîñòè Õàððèíãòîíà, ëèíåéíàÿ
ðåãðåññèîííàÿ ìîäåëü, óïðàâëåí÷åñêîå ðåøåíèå.

----
Åêîíîìåòðè÷íå ìîäåëþâàííÿ âïëèâó ðåëåâàíòíèõ ïîêàçíèê³â ãåíäåðíî¿ ïîë³òèêè íà
åôåêòèâí³ñòü ä³ÿëüíîñò³ áàíê³âñüêî¿ ñèñòåìè / Î.Â. Êóçüìåíêî, Â.Â. Êîéá³÷óê // Ê³áåðíåòèêà òà
ñèñòåìíèé àíàë³ç. 2018. Òîì 54, ¹ 5. Ñ. 3–12.

Àíîòàö³ÿ. Ïðîàíàë³çîâàíî åôåêòèâí³ñòü áàíê³âñüêî¿ ñèñòåìè â óìîâàõ ãåíäåðíî¿ ïîë³òèêè. Ïîáó-
äîâó óçàãàëüíþâàëüíîãî ïîêàçíèêà åôåêòèâíîñò³ áàíê³âñüêî¿ ñèñòåìè çä³éñíåíî ç âèêîðèñòàííÿì
â³äíîñíî¿ íîðìàë³çàö³¿ òà ôóíêö³¿ áàæàíîñò³ Õàðð³íãòîíà. Âïëèâ ïîêàçíèê³â ãåíäåðíî¿ ïîë³òèêè íà åôåê-
òèâí³ñòü áàíê³âñüêî¿ ñèñòåìè âèçíà÷åíî çà äîïîìîãîþ ³íñòðóìåíòàð³þ êîðåëÿö³éíî-ðåãðåñ³éíîãî òà ôàê-
òîðíîãî àíàë³çó.

Êëþ÷îâ³ ñëîâà: ³íäèêàòîðè ãåíäåðíî¿ ïîë³òèêè, ôóíêö³ÿ áàæàíîñò³ Õàðð³íãòîíà, ë³í³éíà ðåãðåñ³éíà ìî-
äåëü, óïðàâë³íñüêå ð³øåííÿ.

——
Econometric modeling of the influence of main indicators of gender policy on the banking system
efficiency / Î.V. Kuzmenko, V.V. Koibichuk // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 3–12.

Abstract. The authors analyze the efficiency of the banking system in terms of gender policy. The
integral indicator of the banking system efficiency is constructed with the use of relative normalization and
Harrington’s desirability function. The influence of gender policy indicators on the efficiency of the banking
system is described on the basis of correlation–regression and factor analyses.

Keywords: indicators of gender policy, desirability function of Harrington, linear regression model,
management decision.

====

ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 330.115
Ìîäåëè îïòèìàëüíîãî ðàñïðåäåëåíèÿ ðåñóðñîâ äëÿ çàùèòû îáúåêòîâ êðèòè÷åñêîé
èíôðàñòðóêòóðû / Â.È. Íîðêèí, À.À. Ãàéâîðîíñêèé, Â.À. Çàñëàâñêèé, Ï.Ñ. Êíîïîâ // Êèáåðíåòèêà
è ñèñòåìíûé àíàëèç. 2018. Òîì 54, ¹ 5. Ñ. 13–26.

²ë.: 0. Òàáë.: 0. Á³áë³îãð.: 50 íàçâ.

Àííîòàöèÿ. Ðàññìîòðåíû âîçìîæíîñòè ïðèìåíåíèÿ ìîäåëåé è ìåòîäîâ òåîðèè èññëåäîâàíèÿ îïåðà-
öèé ê ïëàíèðîâàíèþ çàùèòû îáúåêòîâ êðèòè÷åñêîé èíôðàñòðóêòóðû. Àäàïòàöèÿ ýòèõ ìîäåëåé ñîñòîèò â
ó÷åòå ñòîõàñòè÷åñêîé, èíôîðìàöèîííîé è ïîâåäåí÷åñêîé íåîïðåäåëåííîñòè òåððîðèñòîâ. Â ÷àñòíîñòè,
ðàññìîòðåíû ñîîòâåòñòâóþùèå îáîáùåíèÿ çàäà÷ àíòàãîíèñòè÷åñêîé èãðû íàïàäåíèÿ è çàùèòû, îïòèìàëü-
íîãî ðàñïðåäåëåíèÿ çàùèòíûõ ðåñóðñîâ è ïðåäëîæåíû ìåòîäû ðåøåíèÿ âîçíèêàþùèõ îïòèìèçàöèîííûõ
çàäà÷.

Êëþ÷åâûå ñëîâà: çàùèòà êðèòè÷åñêîé èíôðàñòðóêòóðû, ðàñïðåäåëåíèå ðåñóðñîâ, äâóõóðîâíåâîå ñòî-
õàñòè÷åñêîå ïðîãðàììèðîâàíèå, èåðàðõè÷åñêîå äèíàìè÷åñêîå ïðîãðàììèðîâàíèå.

——-
Ìîäåë³ îïòèìàëüíîãî ðîçïîä³ëó ðåñóðñ³â äëÿ çàõèñòó îá’ºêò³â êðèòè÷íî¿ ³íôðàñòðóêòóðè /
Â.². Íîðê³í, Î.Î. Ãàéâîðîíñüêèé, Â.À. Çàñëàâñüêèé, Ï.Ñ. Êíîïîâ // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç.
2018. Òîì 54, ¹ 5. Ñ. 13–26.

Àíîòàö³ÿ. Ðîçãëÿíóòî ìîæëèâîñò³ çàñòîñóâàííÿ ìîäåëåé ³ ìåòîä³â òåîð³¿ äîñë³äæåííÿ îïåðàö³é äî
ïëàíóâàííÿ çàõèñòó îá’ºêò³â êðèòè÷íî¿ ³íôðàñòðóêòóðè. Àäàïòàö³ÿ öèõ ìîäåëåé ïîëÿãàº â óðàõóâàíí³ ñòî-
õàñòè÷íî¿, ³íôîðìàö³éíî¿ òà ïîâåä³íêîâî¿ íåâèçíà÷åíîñò³ òåðîðèñò³â. Çîêðåìà ðîçãëÿíóòî â³äïîâ³äí³ óçà-
ãàëüíåííÿ çàäà÷ àíòàãîí³ñòè÷íî¿ ãðè íàïàäó ³ çàõèñòó, ðàö³îíàëüíîãî ðîçïîä³ëó çàõèñíèõ ðåñóðñ³â òà çà-
ïðîïîíîâàíî ìåòîäè ðîçâ’ÿçàííÿ âèíèêëèõ îïòèì³çàö³éíèõ çàäà÷.

Êëþ÷îâ³ ñëîâà: çàõèñò êðèòè÷íî¿ ³íôðàñòðóêòóðè, ðîçïîä³ë ðåñóðñ³â, äâîð³âíåâå ñòîõàñòè÷íå ïðîãðàìó-
âàííÿ, ³ºðàðõ³÷íå äèíàì³÷íå ïðîãðàìóâàííÿ.
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Models of the optimal resources allocation for the critical infrastructure protection / V.I. Norkin,
A.A. Gaivoronski, V.A. Zaslavsky, P.S. Knopov // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5.
P. 13–26.

Abstract. Adaptation of the operations research models and methods to planning of the critical
infrastructure protection is considered. The adaptation of these models consists in accounting for the stochastic,
informational, and behavioral uncertainty of terrorists. In particular, relevant generalizations of the antagonistic
attack—defense game, optimal allocation of protective resources, and methods to solve the appearing
optimization problems are proposed.

Keywords: critical infrastructure protection, resource allocation, two-level stochastic programming,
hierarchical dynamic programming.

====

ÓÄÊ 519.873
Ýâðèñòè÷åñêèé àëãîðèòì óïðàâëåíèÿ êîíôëèêòíûìè íåñòàöèîíàðíûìè òðàíñïîðòíûìè
ïîòîêàìè / Í.Þ. Êóçíåöîâ // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. 2018. Òîì 54, ¹ 5. Ñ. 27–37.

²ë.: 1. Òàáë.: 1. Á³áë³îãð.: 15 íàçâ.

Àííîòàöèÿ. Ðàññìîòðåíà ìîäåëü ñåòè, óçëàìè êîòîðîé ÿâëÿþòñÿ îäíîëèíåéíûå ñèñòåìû ìàññîâî-
ãî îáñëóæèâàíèÿ. Íà âõîä íåêîòîðûõ ñèñòåì ïîñòóïàþò íåñòàöèîíàðíûå ïóàññîíîâñêèå ïîòîêè òðåáîâà-
íèé (òðàíñïîðòíûå ïîòîêè). Ïðåäëîæåí àëãîðèòì ñòàòèñòè÷åñêîãî ìîäåëèðîâàíèÿ, êîòîðûé ïîçâîëÿåò
âûÿâëÿòü íàèáîëåå ïðîáëåìíûå ó÷àñòêè ñåòè è ñôîðìóëèðîâàòü ýâðèñòè÷åñêèé àëãîðèòì óïðàâëåíèÿ ïî-
òîêàìè, ñïîñîáñòâóþùèé óìåíüøåíèþ âðåìåíè ïðåáûâàíèÿ â î÷åðåäÿõ. Äàííûé àëãîðèòì ïðîèëëþñ-
òðèðîâàí íà ïðèìåðå òðàíñïîðòíîé ñåòè, ñîñòîÿùåé èç 20 ïåðåêðåñòêîâ.

Êëþ÷åâûå ñëîâà: ñèñòåìà îáñëóæèâàíèÿ, íåñòàöèîíàðíûé ïóàññîíîâñêèé ïîòîê, ìåòîä ñòàòèñòè÷åñêî-
ãî ìîäåëèðîâàíèÿ, öåïü Ìàðêîâà, óïðàâëåíèå ïîòîêàìè.

——-

Åâðèñòè÷íèé àëãîðèòì êåðóâàííÿ êîíôë³êòíèìè íåñòàö³îíàðíèìè òðàíñïîðòíèìè ïîòîêàìè /
Ì.Þ. Êóçíºöîâ // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. 2018. Òîì 54, ¹ 5. Ñ. 27–37.

Àíîòàö³ÿ. Ðîçãëÿíóòî ìîäåëü ìåðåæ³, âóçëàìè ÿêî¿ º îäíîë³í³éí³ ñèñòåìè ìàñîâîãî îáñëóãîâó-
âàííÿ. Íà âõ³ä äåÿêèõ ñèñòåì íàäõîäÿòü íåñòàö³îíàðí³ ïóàññîí³âñüê³ ïîòîêè âèìîã (òðàíñïîðòí³ ïîòî-
êè). Çàïðîïîíîâàíî àëãîðèòì ñòàòèñòè÷íîãî ìîäåëþâàííÿ, ÿêèé äîçâîëÿº âèÿâèòè íàéá³ëüø ïðî-
áëåìí³ ì³ñöÿ ó ìåðåæ³ òà ñôîðìóëþâàòè åâðèñòè÷íèé àëãîðèòì êåðóâàííÿ ïîòîêàìè, ÿêèé ñïðèÿº
çìåíøåííþ ÷àñó ïåðåáóâàííÿ ó ÷åðãàõ. Öåé àëãîðèòì ïðî³ëþñòðîâàíî íà ïðèêëàä³ òðàíñïîðòíî¿ ìå-
ðåæ³, ÿêà íàë³÷óº 20 ïåðåõðåñòü.

Êëþ÷îâ³ ñëîâà: ñèñòåìà îáñëóãîâóâàííÿ, íåñòàö³îíàðíèé ïóàññîí³âñüêèé ïîò³ê, ìåòîä ñòàòèñòè÷íîãî
ìîäåëþâàííÿ, ëàíöþã Ìàðêîâà, êåðóâàííÿ ïîòîêàìè.

——

Heuristic control algorithm for conflicting nonstationary transport flows / N.Yu. Kuznetsov // Kibernetika
i sistemnyj analiz. 2018. Vol. 54, N 5. P. 27–26.

Abstract. The paper considers a model of the network with nodes being one-server queueing systems.
The non-stationary Poisson flows are input flows to some queueing systems (transport flows). A statistical
simulation algorithm is proposed. It identifies weak points of the network and allows formulating a heuristic
flow control algorithm that reduces the total waiting time. This algorithm is illustrated by an example of a
transport network with 20 crossroads.

Keywords: queueing system, nonstationary Poisson flow, Monte Carlo method, Markov chain, flow control.
====

ÓÄÊ 519.85
Êîíôèãóðàöèîííîå ïðîñòðàíñòâî ãåîìåòðè÷åñêèõ îáúåêòîâ / Þ.Ã. Ñòîÿí, Ñ.Â. ßêîâëåâ //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. 2018. Òîì 54, ¹ 5. Ñ. 38–50.

²ë.: 0. Òàáë.: 0. Á³áë³îãð.: 56 íàçâ.

Àííîòàöèÿ. Ââåäåíî ïîíÿòèå êîíôèãóðàöèîííîãî ïðîñòðàíñòâà ãåîìåòðè÷åñêèõ îáúåêòîâ. Åãî îá-
îáùåííûìè ïåðåìåííûìè ÿâëÿþòñÿ ìåòðè÷åñêèå ïàðàìåòðû ïðîñòðàíñòâåííîé ôîðìû è ïàðàìåòðû ðàç-
ìåùåíèÿ îáúåêòîâ. Ðàññìàòðèâàþòñÿ ñâîéñòâà êîíôèãóðàöèîííûõ ïðîñòðàíñòâ ñëîæíûõ ãåîìåòðè÷åñ-
êèõ îáúåêòîâ. Èññëåäóþòñÿ ñòðóêòóðû êîíôèãóðàöèîííûõ ïðîñòðàíñòâ äëÿ ðàçëè÷íûõ êëàññîâ çàäà÷
ðàçìåùåíèÿ ãåîìåòðè÷åñêèõ îáúåêòîâ, â òîì ÷èñëå çàäà÷ óïàêîâêè, êîìïîíîâêè è ïîêðûòèÿ. Îáîáùåíî
ïîíÿòèå �-ôóíêöèè ãåîìåòðè÷åñêèõ îáúåêòîâ ñ ïåðåìåííûìè ìåòðè÷åñêèìè ïàðàìåòðàìè.

Êëþ÷åâûå ñëîâà: ãåîìåòðè÷åñêèé îáúåêò, êîíôèãóðàöèîííîå ïðîñòðàíñòâî, îáîáùåííûå ïåðåìåííûå,
êîìïîíîâêà, óïàêîâêà, ïîêðûòèå.

——



Êîíô³ãóðàö³éíèé ïðîñò³ð ãåîìåòðè÷íèõ îá’ºêò³â / Þ.Ã. Ñòîÿí, Ñ.Â. ßêîâëåâ // Ê³áåðíåòèêà òà
ñèñòåìíèé àíàë³ç. 2018. Òîì 54, ¹ 5. Ñ. 38–50.

Àíîòàö³ÿ. Óâåäåíî ïîíÿòòÿ êîíô³ãóðàö³éíîãî ïðîñòîðó ãåîìåòðè÷íèõ îá’ºêò³â, óçàãàëüíåíèìè
çì³ííèìè ÿêîãî º ìåòðè÷í³ ïàðàìåòðè ïðîñòîðîâî¿ ôîðìè ³ ïàðàìåòðè ðîçì³ùåííÿ îá’ºêò³â. Ðîçãëÿíóòî âëàñ-
òèâîñò³ êîíô³ãóðàö³éíèõ ïðîñòîð³â ñêëàäíèõ ãåîìåòðè÷íèõ îá’ºêò³â. Äîñë³äæåíî ñòðóêòóðè êîíô³ãóðàö³éíèõ
ïðîñòîð³â äëÿ ð³çíèõ êëàñ³â çàäà÷ ðîçì³ùåííÿ ãåîìåòðè÷íèõ îá’ºêò³â, çîêðåìà çàäà÷ ïàêóâàííÿ, êîìïîíóâàí-
íÿ ³ ïîêðèòòÿ. Óçàãàëüíåíî ïîíÿòòÿ �-ôóíêö³¿ ãåîìåòðè÷íèõ îá’ºêò³â ç³ çì³ííèìè ìåòðè÷íèìè ïàðàìåòðàìè.

Êëþ÷îâ³ ñëîâà: ãåîìåòðè÷íèé îá’ºêò, êîíô³ãóðàö³éíèé ïðîñò³ð, óçàãàëüíåí³ çì³íí³, êîìïîíóâàííÿ, ïà-
êóâàííÿ, ïîêðèòòÿ.

——-

The ñonfiguration space of geometric objects / Y.G. Stoyan, S.V. Yakovlev // Kibernetika i sistemnyj
analiz. 2018. Vol. 54, N 5. P. 38–50.

Abstract. The concept of a configuration space of geometric objects is introduced. Its generalized
variables are the metric parameters of the spatial form and the parameters of the location of objects. The
properties of configuration spaces of complex geometric objects are considered. The structures of configuration
spaces for various classes of geometric object placement problems, including packing and covering problems,
are analyzed. The concept of Ô-function of geometric objects with variable metrical parameters is generalized.

Keywords: geometric object, configuration space, generalized variables, layout, packing and covering
problems.
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ÓÄÊ 517.9: 519.6
Ìàòåìàòè÷åñêèå ìîäåëè è çàäà÷è äðîáíî-äèôôåðåíöèàëüíîé äèíàìèêè íåêîòîðûõ
ðåëàêñàöèîííûõ ôèëüòðàöèîííûõ ïðîöåññîâ / Â.Ì. Áóëàâàöêèé // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. 2018. Òîì 54, ¹ 5. Ñ. 51–60.

²ë.: 0. Òàáë.: 0. Á³áë³îãð.: 28 íàçâ.

Àííîòàöèÿ. Ïîñòðîåíû äðîáíî-äèôôåðåíöèàëüíûå ìàòåìàòè÷åñêèå ìîäåëè äëÿ îïèñàíèÿ äèíà-
ìèêè ãåîôèëüòðàöèîííûõ ïðîöåññîâ â óñëîâèÿõ ó÷åòà ÿâëåíèÿ ðåëàêñàöèè äàâëåíèÿ. Ìîäåëè áàçèðóþò-
ñÿ íà ïîíÿòèÿõ îáîáùåííûõ ïðîèçâîäíûõ Êàïóòî è Õèëüôåðà êàê ïðîèçâîäíûõ äðîáíîãî ïîðÿäêà îò
ôóíêöèè ïî äðóãîé ôóíêöèè. Â ðàìêàõ óêàçàííûõ ìîäåëåé ïîëó÷åíû àíàëèòè÷åñêèå ðåøåíèÿ íåêîòîðûõ
ôèëüòðàöèîííûõ êðàåâûõ çàäà÷ âêëþ÷èòåëüíî ñ çàäà÷åé ñ íåëîêàëüíûìè ãðàíè÷íûìè óñëîâèÿìè.

Êëþ÷åâûå ñëîâà: ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå, ëîêàëüíî-íåðàâíîâåñíûå ïðîöåññû ãåîôèëüòðàöèè,
äðîáíî-äèôôåðåíöèàëüíûå ìàòåìàòè÷åñêèå ìîäåëè, ïðîèçâîäíûå Êàïóòî è Õèëüôåðà, êðàåâûå çàäà÷è, íåëî-
êàëüíûå ãðàíè÷íûå óñëîâèÿ.

——

Ìàòåìàòè÷í³ ìîäåë³ òà çàäà÷³ äðîáîâî-äèôåðåíö³éíî¿ äèíàì³êè äåÿêèõ ðåëàêñàö³éíèõ
ô³ëüòðàö³éíèõ ïðîöåñ³â / Â.Ì. Áóëàâàöüêèé // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. 2018. Òîì 54, ¹ 5.
Ñ. 51–60.

Àíîòàö³ÿ. Ïîáóäîâàíî äðîáîâî-äèôåðåíö³éí³ ìàòåìàòè÷í³ ìîäåë³ äëÿ îïèñó äèíàì³êè
ãåîô³ëüòðàö³éíèõ ïðîöåñ³â çà óìîâ óðàõóâàííÿ ÿâèùà ðåëàêñàö³¿ òèñêó. Ìîäåë³ áàçóþòüñÿ íà ïîíÿòòÿõ
óçàãàëüíåíèõ ïîõ³äíèõ Êàïóòî òà Õ³ëüôåðà ÿê ïîõ³äíèõ äðîáîâîãî ïîðÿäêó â³ä ôóíêö³¿ ïî ³íø³é ôóíêö³¿. Ó
ðàìêàõ âêàçàíèõ ìîäåëåé îäåðæàíî àíàë³òè÷í³ ðîçâ’ÿçêè äåÿêèõ ô³ëüòðàö³éíèõ êðàéîâèõ çàäà÷ âêëþ÷íî ç
çàäà÷åþ ç íåëîêàëüíèìè ãðàíè÷íèìè óìîâàìè.

Êëþ÷îâ³ ñëîâà: ìàòåìàòè÷íå ìîäåëþâàííÿ, ëîêàëüíî-íåð³âíîâàæí³ ïðîöåñè ãåîô³ëüòðàö³¿, äðîáîâî-äè-
ôåðåíö³éí³ ìàòåìàòè÷í³ ìîäåë³, ïîõ³äí³ Êàïóòî òà Õ³ëüôåðà, êðàéîâ³ çàäà÷³, íåëîêàëüí³ ãðàíè÷í³ óìîâè.

——

Mathematical models and problems of fractional-differential dynamics of some relaxational filtrational
processes / V.M. Bulavatsky // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 51–60.

Abstract. Fractional-differential mathematical models for describing the dynamics of geofiltration
processes under pressure relaxation are constructed. The models are based on the concepts of the generalized
Caputo and Hilfer derivatives, as derivatives of fractional order of a function with respect to another function.
Within the framework of these models, analytical solutions of some filtration boundary-value problems
inclusive with a problem with nonlocal boundary conditions are obtained.

Keywords: mathematical modelling, locally non-equilibrium processes of geofiltration, fractional-differential
mathematical models, Caputo and Hilfer’s derivatives, boundary-value problems, nonlocal boundary
conditions.
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ÓÄÊ 519.8

Íàõîæäåíèå ìàêñèìàëüíîãî ðàçðåçà ãðèäè àëãîðèòìîì / Ô.À. Øàðèôîâ // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. 2018. Òîì 54, ¹ 5. Ñ. 61–67.

²ë.: 2. Òàáë.: 0. Á³áë³îãð.: 9 íàçâ.

Àííîòàöèÿ. Ðàññìîòðåíà çàäà÷à íàõîæäåíèÿ ìàêñèìàëüíîãî ðàçðåçà íà ãðàôaõ. Ïðèâîäèòñÿ íîâàÿ
ìîäåëü çàäà÷è â òåðìèíàõ áàçû ïîëèìàòðîèäà. Ïîêàçàíî, ÷òî ðåøåíèå çàäà÷è ìîæíî íàéòè ãðèäè àëãî-
ðèòìîì ïîñëå îïðåäåëåíèÿ îïòèìàëüíîãî ëèíåéíîãî óïîðÿäî÷åíèÿ âåðøèí.

Êëþ÷åâûå ñëîâà: ìàêñèìàëüíûé ðàçðåç, äâóäîëüíûé ïîäãðàô, ëèíåéíîå óïîðÿäî÷åíèå.

——

Çíàõîäæåííÿ ìàêñèìàëüíîãî ðîçð³çó ãð³ä³ àëãîðèòìîì / Ô.À. Øàð³ôîâ // Ê³áåðíåòèêà òà ñèñòåìíèé
àíàë³ç. 2018. Òîì 54, ¹ 5. Ñ. 61–67.

Àíîòàö³ÿ. Ðîçãëÿíóòî çàäà÷ó çíàõîäæåííÿ ìàêñèìàëüíîãî ðîçð³çó íà ãðàôàõ. Íàâåäåíî íîâó ìî-
äåëü çàäà÷³ â òåðì³íàõ áàçè ïîë³ìàòðî¿äà. Ïîêàçàíî, ùî ðîçâ’ÿçîê çàäà÷³ ìîæíà çíàéòè ãð³ä³ àëãîðèòìîì
ï³ñëÿ òîãî, ÿê âèçíà÷åíî îïòèìàëüíå ë³í³éíå âïîðÿäêóâàííÿ âåðøèí.

Êëþ÷îâ³ ñëîâà: ìàêñèìàëüíèé ðîçð³ç, äâî÷àñòêîâèé ï³äãðàô, ë³í³éíå âïîðÿäêóâàííÿ.

——

Finding maximum cut by the greedy algorithm / F.A. Sharifov // Kibernetika i sistemnyj analiz. 2018.
Vol. 54, N 5. P. 61–67.

Annotation. The paper considers the problem of finding the maximum cut on graphs. A new model of
the problem is given in terms of the base of polymatroid. It is shown that the problem solution can be found by
the greedy algorithm after the optimal linear ordering of the vertices has been determined.

Keywords: maximum cut, bipartite subgraph, linear ordering.

===

ÓÄÊ 658.51.012

Çàäà÷à îïòèìàëüíîãî óïðàâëåíèÿ ïîòî÷íîé ëèíèåé êîíâåéåðíîãî òèïà / Î.Ì. Ïèãíàñòûé,
Â.Ä. Õîäóñîâ // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. 2018. Òîì 54, ¹ 5. Ñ. 68–78.

²ë.: 3. Òàáë.: 5. Á³áë³îãð.: 24 íàçâ.

Àííîòàöèÿ. Ðàçðàáîòàí ìåòîä îïòèìàëüíîãî óïðàâëåíèÿ ïàðàìåòðàìè ïîòî÷íîé ëèíèè êîíâåéåð-
íîãî òèïà. Ìîäåëü êîíâåéåðíîé ëèíèè ïðåäñòàâëåíà óðàâíåíèåì â ÷àñòíûõ ïðîèçâîäíûõ, ÷òî ïîçâîëÿåò
ó÷åñòü ðàñïðåäåëåíèå ïðîäóêöèè âäîëü òåõíîëîãè÷åñêîãî ìàðøðóòà â çàâèñèìîñòè îò âðåìåíè. Èññëå-
äîâàíû ðàçëè÷íûå âàðèàíòû ñòóïåí÷àòîãî óïðàâëåíèÿ ñêîðîñòüþ êîíâåéåðíîé ëåíòû. Îïèñàíû åãî îñî-
áåííîñòè. Ïðè ðàçëè÷íûõ ïàðàìåòðàõ ñòóïåí÷àòîãî óïðàâëåíèÿ ñêîðîñòüþ îïðåäåëåíî ðàñõîæäåíèå
ìåæäó òåìïîì âûïóñêà ïðîäóêöèè ñ ïîòî÷íîé ëèèíèè è ïðîãíîçèðóåìûì ñïðîñîì.

Êëþ÷åâûå ñëîâà: êîíâåéåð, ïðåäìåò òðóäà, ïðîèçâîäñòâåííàÿ ëèíèÿ, ïàðàìåòðû ñîñòîÿíèÿ ïîòî÷íîé
ëèíèè, òåõíîëîãè÷åñêàÿ ïîçèöèÿ, ïåðåõîäíîé ïåðèîä, ñèñòåìà óïðàâëåíèÿ ïðîèçâîäñòâîì.

——-

Çàäà÷à îïòèìàëüíîãî êåðóâàííÿ ïîòîêîâîþ ë³í³ºþ êîíâåºðíîãî òèïó / Î.Ì. Ïiãíàñòèé,
Â.Ä. Õîäóñîâ // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. 2018. Òîì 54, ¹ 5. Ñ. 68–78.

Àíîòàö³ÿ. Ðîçðîáëåíî ìåòîä îïòèìàëüíîãî êåðóâàííÿ ïàðàìåòðàìè ïîòîêîâî¿ ë³í³¿ êîíâåºðíîãî
òèïó. Ìîäåëü êîíâåºðíî¿ ë³í³¿ ïðåäñòàâëåíî ð³âíÿííÿì ó ÷àñòèííèõ ïîõ³äíèõ, ùî äîçâîëÿº âðàõóâàòè ðîç-
ïîä³ë ïðîäóêö³¿ óçäîâæ òåõíîëîã³÷íîãî ìàðøðóòó â çàëåæíîñò³ â³ä ÷àñó. Äîñë³äæåíî ð³çí³ âàð³àíòè ñòóïå-
íåâîãî êåðóâàííÿ øâèäê³ñòþ êîíâåºðíî¿ ñòð³÷êè. Îïèñàíî éîãî îñîáëèâîñò³. Äëÿ ð³çíèõ ïàðàìåòð³â ñòóïå-
íåâîãî êåðóâàííÿ øâèäê³ñòþ âèçíà÷åíî ðîçá³æí³ñòü ì³æ òåìïîì âèïóñêó ïðîäóêö³¿ ç ïîòîêîâî¿ ë³í³¿ ³ ïðî-
ãíîçîâàíèì ïîïèòîì.

Êëþ÷îâ³ ñëîâà: êîíâåºð, ïðåäìåò ïðàö³, âèðîáíè÷à ë³í³ÿ, ïàðàìåòðè ñòàíó ïîòîêîâî¿ ë³í³¿, òåõíîëîã³÷íà
ïîçèö³ÿ, ïåðåõ³äíèé ïåð³îä, ñèñòåìà êåðóâàííÿ âèðîáíèöòâîì.

——

Optimal control problem for the conveyor-type flow line / O.M. Pihnastyi, V.D. Khodusov //
Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 68–78.

Abstract. A method is developed for optimal control of parameters of the conveyor-type flow line. The model
of the conveyor line is represented by the partial differential equation, which allows taking into account the
distribution of products along the technological route as a function of time. Various variants of stepped speed control
of the conveyor belt are investigated. The features of step control are described. The divergence of the rate of output
by the flow line from the given demand for different parameters of step control is determined.

Keywords: conveyor, a subject of a labour, production line, PDE-model of the production, parameters of the state of
the production line, technological position, transition period, production management systems.
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ÓÄÊ 519.21

Îïòèìàëüíûå îöåíêè â çàäà÷àõ ýêñòðàïîëÿöèè, ôèëüòðàöèè è èíòåðïîëÿöèè ôóíêöèîíàëîâ
îò ñëó÷àéíûõ ïðîöåññîâ ñî çíà÷åíèÿìè èç ãèëüáåðòîâà ïðîñòðàíñòâà / À.Ä. Øàòàøâèëè,
È.Ø. Äèäìàíèäçå, Ò.À. Ôîìèíà, À.À. Ôîìèí-Øàòàøâèëè // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. 2018.

Òîì 54, ¹ 5. Ñ. 79–92.

²ë.: 0. Òàáë.: 0. Á³áë³îãð.: 9 íàçâ.

Àííîòàöèÿ. Ïîëó÷åíû îáùèå ôîðìóëû äëÿ ýôôåêòèâíîãî âû÷èñëåíèÿ îïòèìàëüíûõ îöåíîê äëÿ
ôóíêöèîíàëîâ îò ñëó÷àéíûõ ïðîöåññîâ ñî çíà÷åíèÿìè èç ãèëüáåðòîâà ïðîñòðàíñòâà H . Â ÷àñòíîì ñëó-
÷àå, êîãäà èçó÷àåìûé ïðîöåññ ÿâëÿåòñÿ ðåøåíèåì íåêîòîðîãî íåëèíåéíîãî ýâîëþöèîííîãî äèôôåðåíöè-
àëüíîãî óðàâíåíèÿ ñ ìàëîé íåëèíåéíîñòüþ, ïðîâåäåíî ðàçëîæåíèå ïîëó÷åííûõ îïòèìàëüíûõ îöåíîê ïî
ñòåïåíÿì ìàëîãî ïàðàìåòðà, à êîýôôèöèåíòû ðàçëîæåíèÿ çàäàíû â âèäå àëãîðèòìîâ è âû÷èñëåíû â ÿâ-
íîì âèäå ÷åðåç èçâåñòíûå âåëè÷èíû äèôôåðåíöèàëüíîãî óðàâíåíèÿ.

Êëþ÷åâûå ñëîâà: àëãîðèòì, ýâîëþöèîííûå äèôôåðåíöèàëüíûå óðàâíåíèÿ, ïëîòíîñòü Ðàäîíà–Íèêîäè-
ìà, ðàñøèðåííûé ñòîõàñòè÷åñêèé èíòåãðàë, ýêâèâàëåíòíîñòü ìåð, ôóíêöèîíàë.

—-

Îïòèìàëüí³ îö³íêè â çàäà÷àõ åêñòðàïîëÿö³¿, ô³ëüòðàö³¿ òà ³íòåðïîëÿö³¿ ôóíêö³îíàë³â â³ä
âèïàäêîâèõ ïðîöåñ³â ç³ çíà÷åííÿìè ç ã³ëüáåðòîâîãî ïðîñòîðó / À.Ä. Øàòàøâ³ë³, ².Ø. Ä³äìàí³äçå,
Ò.Î. Ôîì³íà, À.À. Ôîì³í-Øàòàøâ³ë³ // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. 2018. Òîì 54, ¹ 5. Ñ. 79–92.

Àíîòàö³ÿ. Îòðèìàíî çàãàëüí³ ôîðìóëè äëÿ åôåêòèâíîãî îá÷èñëåííÿ îïòèìàëüíèõ îö³íîê äëÿ
ôóíêö³îíàë³â â³ä âèïàäêîâèõ ïðîöåñ³â ç³ çíà÷åííÿìè ç ã³ëüáåðòîâîãî ïðîñòîðó. Â îêðåìîìó âèïàäêó,
êîëè äîñë³äæóâàíèé ïðîöåñ º ðîçâ’ÿçêîì äåÿêîãî íåë³í³éíîãî åâîëþö³éíîãî äèôåðåíö³àëüíîãî ð³âíÿííÿ
ç ìàëîþ íåë³í³éí³ñòþ, ïðîâåäåíî ðîçâèíåííÿ îòðèìàíèõ îïòèìàëüíèõ îö³íîê çà ñòåïåíÿìè ìàëîãî ïàðà-
ìåòðà, à êîåô³ö³ºíòè ðîçâèíåííÿ çàäàíî ó âèãëÿä³ àëãîðèòì³â ³ îá÷èñëåíî â ÿâíîìó âèãëÿä³ ÷åðåç â³äîì³
âåëè÷èíè äèôåðåíö³àëüíîãî ð³âíÿííÿ.

Êëþ÷îâ³ ñëîâà: àëãîðèòì, åâîëþö³éí³ äèôåðåíö³àëüí³ ð³âíÿííÿ, ù³ëüí³ñòü Ðàäîíà–Íèêîäèìà, ðîçøèðå-
íèé ñòîõàñòè÷íèé ³íòåãðàë, åêâ³âàëåíòí³ñòü ì³ð, ôóíêö³îíàë.

——

Optimal estimates in the problems of extrapolation, filtration, and interpolation of functionals of random
processes with values in a Hilbert space / A.D. Shatashvili, I.Sh. Didmanidze, T.A. Fomina,
A.A. Fomin-Shatashvili // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 79–92.

Abstract. General formulas are obtained for efficient calculation of optimal estimates for functionals of
random processes with values in a Hilbert space. In a special case where the process under study is a solution of
a nonlinear evolutionary differential equation with a small nonlinearity, the optimal estimates are expanded in
powers of a small parameter and the expansion coefficients are given in the form of algorithms and calculated
explicitly in terms of known quantities of the differential equation.

Keywords: algorithm, evolutionary differential equations, Radon–Nikodym density, extended stochastic
integral, equivalence of measures, functional.

===

ÓÄÊ 519.65

×åáèøåâñêîå ïðèáëèæåíèå ñóììîé ïîëèíîìà è ëîãàðèôìè÷åñêîãî âûðàæåíèÿ ñ ýðìèòîâûì
èíòåðïîëèðîâàíèåì / Ï.Ñ. Ìàëà÷èâñêèé, ß.Â. Ïèçþð, Â.À. Àíäðóíûê // Êèáåðíåòèêà è ñèñòåìíûé

àíàëèç. 2018. Òîì 54, ¹ 5. Ñ. 93–99.

²ë.: 0. Òàáë.: 0. Á³áë³îãð.: 9 íàçâ.

Àííîòàöèÿ. Óñòàíîâëåíî óñëîâèå ñóùåñòâîâàíèÿ ÷åáûøåâñêîãî ïðèáëèæåíèÿ ñóììîé ïîëèíîìà
è ëîãàðèôìè÷åñêîãî âûðàæåíèÿ ñ íàèìåíüøåé àáñîëþòíîé ïîãðåøíîñòüþ è ýðìèòîâûì èíòåðïîëèðîâà-
íèåì â êðàéíèõ òî÷êàõ îòðåçêà. Ïðåäëîæåí ìåòîä îïðåäåëåíèÿ ïàðàìåòðîâ òàêîãî ÷åáûøåâñêîãî ïðè-
áëèæåíèÿ.

Êëþ÷åâûå ñëîâà: ÷åáûøåâñêîå ïðèáëèæåíèå, ýðìèòîâà èíòåðïîëÿöèÿ, ìåòîä Ðåìåçà, òî÷êè àëüòåðíàí-
ñà.

——

×åáèøîâñüêå íàáëèæåííÿ ñóìîþ ïîë³íîìà òà ëîãàðèôì³÷íîãî âèðàçó ç åðì³òîâèì
³íòåðïîëþâàííÿì / Ï.Ñ. Ìàëà÷³âñüêèé, ß.Â. Ï³çþð, Â.À. Àíäðóíèê // Ê³áåðíåòèêà òà ñèñòåìíèé

àíàë³ç. 2018. Òîì 54, ¹ 5. Ñ. 93–99.

Àíîòàö³ÿ. Âñòàíîâëåíî óìîâó ³ñíóâàííÿ ÷åáèøîâñüêîãî íàáëèæåííÿ ñóìîþ ïîë³íîìà òà ëîãà-
ðèôì³÷íîãî âèðàçó ç íàéìåíøîþ àáñîëþòíîþ ïîõèáêîþ òà åðì³òîâèì ³íòåðïîëþâàííÿì ó êðàéí³õ òî÷-
êàõ â³äð³çêà. Çàïðîïîíîâàíî ìåòîä âèçíà÷åííÿ ïàðàìåòð³â òàêîãî ÷åáèøîâñüêîãî íàáëèæåííÿ.

Êëþ÷îâ³ ñëîâà: ÷åáèøîâñüêå íàáëèæåííÿ, åðì³òîâà ³íòåðïîëÿö³ÿ, ìåòîä Ðåìåçà, òî÷êè àëüòåðíàíñó.

——

ISSN 1019-5262. Êèáåðíåòèêà è ñèñòåìíûé àíàëèç, 2018, òîì 54, ¹ 5 5



Chebyshev approximation by the sum of polynomial and logarithmic expression with the hermitian
interpolation / P.S. Malachivskyy, Ya.V. Pizyur, V.A. Andrunyk // Kibernetika i sistemnyj analiz. 2018.
Vol. 54, N 5. P. 93–99.

Abstract. The authors establish the condition for the existence of the Chebyshev approximation by the

sum of a polynomial and logarithmic expression with the smallest absolute error and Hermitian interpolation at

the boundary points of an interval. The method is proposed for determining the parameters of such Chebyshev

approximation.

Keywords: Chebyshev approximation, Hermitian interpolation, Remez method, alternance points.

====

ÓÄÊ 519.17

Áèìàãè÷åñêèå âåðøèííûå ðàçìåòêè / Ì.Ô. Ñåìåíþòà, Ñ.Í. Íåäåëüêî, Â.Í. Íåäåëüêî //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. 2018. Òîì 54, ¹ 5. Ñ. 100–108.

²ë.: 2. Òàáë.: 0. Á³áë³îãð.: 12 íàçâ.

Àííîòàöèÿ. Ââåäåíî ïîíÿòèå ýêâèâàëåíòíîñòè âåðøèííûõ ðàçìåòîê íà çàäàííîì ãðàôå. Äîêàçàíà

ýêâèâàëåíòíîñòü òðåõ áèìàãè÷åñêèõ ðàçìåòîê äëÿ ðåãóëÿðíûõ ãðàôîâ. Ïîëó÷åíî ÷àñòíîå ðåøåíèå çàäà-

÷è ñóùåñòâîâàíèÿ 1-âåðøèííîé áèìàãè÷åñêîé âåðøèííîé ðàçìåòêè ìóëüòèäîëüíûõ ãðàôîâ, à èìåííî

äëÿ ãðàôîâ èçîìîðôíûõ Kn n m, , . Äîêàçàíî, ÷òî ïîñëåäîâàòåëüíîñòü áèðåãóëÿðíûõ ãðàôîâ

K K M K u u u un ij n n i n j( ) (( ) ) ( ) ( )� � � � �
�1 1 äîïóñêàåò 1-âåðøèííóþ áèìàãè÷åñêóþ âåðøèííóþ ðàçìåò-

êó, ãäå u ui j, — ëþáàÿ ïàðà íåñìåæíûõ âåðøèí â ãðàôå K Mn�
�1 , un — âåðøèíà K1, M — ñîâåðøåí-

íîå ïàðîñî÷åòàíèå ïîëíîãî ãðàôà Kn�1. Óñòàíîâëåíî, ÷òî åñëè r-ðåãóëÿðíûé ãðàô G ïîðÿäêà n ÿâëÿåòñÿ

äèñòàíöèîííûì ìàãè÷åñêèì, òî ãðàô G G� èìååò 1-âåðøèííóþ áèìàãè÷åñêóþ âåðøèííóþ ðàçìåòêó ñ

ìàãè÷åñêèìè ïîñòîÿííûìè ( )( ) /n n r n� � �1 2 2 è ( )( ) /n n r nr� � �1 2 . Îïðåäåëåíû äâà íîâûõ òèïà

ãðàôîâ, íå äîïóñêàþùèõ 1-âåðøèííóþ áèìàãè÷åñêóþ âåðøèííóþ ðàçìåòêó.

Êëþ÷åâûå ñëîâà: äèñòàíöèîííàÿ ìàãè÷åñêàÿ ðàçìåòêà, 1-âåðøèííàÿ áèìàãè÷åñêàÿ âåðøèííàÿ ðàçìåò-

êà, íå÷åòíàÿ 1-âåðøèííàÿ áèìàãè÷åñêàÿ âåðøèííàÿ ðàçìåòêà, ÷åòíàÿ 1-âåðøèííàÿ áèìàãè÷åñêàÿ âåð-

øèííàÿ ðàçìåòêà.

——

Á³ìàã³÷í³ âåðøèíí³ ðîçì³òêè / Ì.Ô. Ñåìåíþòà, Ñ.Ì. Íåä³ëüêî, Â.Ì. Íåä³ëüêî // Ê³áåðíåòèêà òà
ñèñòåìíèé àíàë³ç. 2018. Òîì 54, ¹ 5. Ñ. 100–108.

Àíîòàö³ÿ. Ââåäåíî ïîíÿòòÿ åêâ³âàëåíòíîñò³ âåðøèííèõ ðîçì³òîê íà çàäàíîìó ãðàô³. Äîâåäåíî

åêâ³âàëåíòí³ñòü òðüîõ á³ìàã³÷íèõ ðîçì³òîê äëÿ ðåãóëÿðíèõ ãðàô³â. Îäåðæàíî ÷àñòèííèé ðîçâ’ÿçîê çàäà÷³

³ñíóâàííÿ 1-âåðøèííî¿ á³ìàã³÷íî¿ âåðøèííî¿ ðîçì³òêè ìóëüòè÷àñòêîâèõ ãðàô³â, à ñàìå äëÿ ãðàô³â, ³çî-

ìîðôíèõ Kn n m, , . Äîâåäåíî, ùî ïîñë³äîâí³ñòü á³ðåãóëÿðíèõ ãðàô³â

K K M K u u u un ij n n i n j( ) (( ) ) ( ) ( )� � � � �
�1 1 äîïóñêàº 1-âåðøèííó á³ìàã³÷íó âåðøèííó ðîçì³òêó, äå

u ui j, — áóäü-ÿêà ïàðà íåñóì³æíèõ âåðøèí ó ãðàô³ K Mn�
�1 , un — âåðøèíà K1, M — äîñêîíàëå ïàðîñ-

ïîëó÷åííÿ ïîâíîãî ãðàôà Kn�1. Âñòàíîâëåíî, ÿêùî r-ðåãóëÿðíèé ãðàô G ïîðÿäêó n º äèñòàíö³éíèì

ìàã³÷íèì, òî ãðàô G G� ìàº 1-âåðøèííó á³ìàã³÷íó âåðøèííó ðîçì³òêó ç ìàã³÷íèìè ñòàëèìè

( )( ) /n n r n� � �1 2 2 ³ ( )( ) /n n r nr� � �1 2 . Âèçíà÷åíî äâà íîâ³ òèïè ãðàô³â, ÿê³ íå äîïóñêàþòü 1-âåð-

øèííî¿ á³ìàã³÷íî¿ âåðøèííî¿ ðîçì³òêè.

Êëþ÷îâ³ ñëîâà: äèñòàíö³éíà ìàã³÷íà ðîçì³òêà, 1-âåðøèííà á³ìàã³÷íà âåðøèííà ðîçì³òêà, íåïàðíà

1-âåðøèííà á³ìàã³÷íà âåðøèííà ðîçì³òêà, ïàðíà 1-âåðøèííà á³ìàã³÷íà âåðøèííà ðîçì³òêà.

——

Bimagic vertex labelings / Ì. Semeniuta, S. Nedilko, V. Nedilko // Kibernetika i sistemnyj analiz. 2018.
Vol. 54, N 5. P. 100–108.

Abstract. The notion of the equivalence of vertex labelings on a given graph is introduced. The

equivalence of three bimagic labelings for regular graphs is proved. A particular solution is obtained for the

problem of the existence of a 1-vertex bimagic vertex labeling of multipartite graphs, namely, for graphs of

isomorphic Kn n m, , . It is proved that the sequence of bi-regular graphs

K K M K u u u un ij n n i n j( ) (( ) ) ( ) ( )� � � � �
�1 1 admits 1-vertex bimagic vertex labeling, where u ui j, is any

pair of non-adjacent vertices in the graph K Mn�
�1 , un is the vertex of K1, M is the perfect matching of the

complete graph Kn�1. It is established that if the r-regular graph G of order n is distance magic one, then the

graph G G� has a 1-vertex bimagic vertex labeling with magic constants ( )( ) /n n r n� � �1 2 2 and

( )( ) /n n r nr� � �1 2 . Two new types of graphs that do not admit 1-vertex bimagic vertex labelings are

defined.

Keywords: distance magic labeling, 1-vertex bimagic vertex labeling, odd 1-vertex bimagic vertex labeling,

even 1-vertex bimagic vertex labeling.

===
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ÓÄÊ 517.977

Ìåòîä ðàçðåøàþùèõ ôóíêöèé äëÿ èãðîâûõ çàäà÷ óïðàâëåíèÿ ñ èíòåãðàëüíûìè îãðàíè÷åíèÿìè /
È.Ñ. Ðàïïîïîðò // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. 2018. Òîì 54, ¹ 5. Ñ. 109–127.

²ë.: 0. Òàáë.: 0. Á³áë³îãð.: 28 íàçâ.

Àííîòàöèÿ. Èññëåäîâàí ìåòîä ðàçðåøàþùèõ ôóíêöèé îòíîñèòåëüíî èãðîâûõ çàäà÷ óïðàâëåíèÿ ñ
èíòåãðàëüíûìè îãðàíè÷åíèÿìè. Ïðåäëîæåíà ñõåìà ìåòîäà, êîòîðàÿ îáåñïå÷èâàåò îêîí÷àíèå èãðû çà
îïðåäåëåííîå ãàðàíòèðîâàííîå âðåìÿ â êëàññå ñòðîáîñêîïè÷åñêèõ ñòðàòåãèé. Ïîêàçàíû ðåçóëüòàòû
ñðàâíåíèÿ ãàðàíòèðîâàííûõ âðåìåí ýòîé ñõåìû ìåòîäà ðàçðåøàþùèõ ôóíêöèé ñ ïåðâûì ïðÿìûì ìåòî-
äîì Ïîíòðÿãèíà äëÿ èíòåãðàëüíûõ îãðàíè÷åíèé.

Êëþ÷åâûå ñëîâà: ëèíåéíàÿ äèôôåðåíöèàëüíàÿ èãðà, èíòåãðàëüíûå îãðàíè÷åíèÿ, ìíîãîçíà÷íîå îòîáðà-
æåíèå, èçìåðèìûé ñåëåêòîð, ñòðîáîñêîïè÷åñêàÿ ñòðàòåãèÿ.

——

Ìåòîä ðîçâ’ÿçóâàëüíèõ ôóíêö³é äëÿ ³ãðîâèõ çàäà÷ êåðóâàííÿ ç ³íòåãðàëüíèìè îáìåæåííÿìè /
É.Ñ. Ðàïïîïîðò // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. 2018. Òîì 54, ¹ 5. Ñ. 109–127.

Àíîòàö³ÿ. Äîñë³äæåíî ìåòîä ðîçâ’ÿçóâàëüíèõ ôóíêö³é ñòîñîâíî ³ãðîâèõ çàäà÷ êåðóâàííÿ ç ³íòåã-
ðàëüíèìè îáìåæåííÿìè. Çàïðîïîíîâàíî ñõåìó ìåòîäó, ùî çàáåçïå÷óº çàê³í÷åííÿ ãðè çà ïåâíèé ãàðàí-
òîâàíèé ÷àñ â êëàñ³ ñòðîáîñêîï³÷íèõ ñòðàòåã³é. Ïîêàçàíî ðåçóëüòàòè ïîð³âíÿííÿ ãàðàíòîâàíèõ ÷àñ³â
ö³º¿ ñõåìè ìåòîäó ðîçâ’ÿçóâàëüíèõ ôóíêö³é ç ïåðøèì ïðÿìèì ìåòîäîì Ïîíòðÿã³íà äëÿ ³íòåãðàëüíèõ
îáìåæåíü.

Êëþ÷îâ³ ñëîâà: ë³í³éíà äèôåðåíö³éíà ãðà, ³íòåãðàëüí³ îáìåæåííÿ, áàãàòîçíà÷íå â³äîáðàæåííÿ,
âèì³ðíèé ñåëåêòîð, ñòðîáîñêîï³÷íà ñòðàòåã³ÿ.

——

Resolving-functions method for game theory control problems with integral constraints / J.S. Rappoport
// Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 128–138.

Abstract. The author analyzed the method of resolving functions with regard to game theory control
problems with integral constraint. A scheme of the method is proposed. This scheme ensures the end of the
game within a guaranteed time in the class of stroboscopic strategies. The guaranteed times for this scheme of
the resolving-functions method are compared with the results of the fiirst Pontryagin method for integral
constraints.

Keywords: linear differential game, integral constraint, multi-valued mapping, measurable selector,
stroboscopic strategy.

===

ÓÄÊ 519.85

Êðèòåðèé ðåáðà îáùåãî ìíîãîãðàííèêà ðàçìåùåíèé / Î.À. Åìåö, À.Î. Åìåö, È.Ì. Ïîëÿêîâ //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. 2018. Òîì 54, ¹ 5. Ñ. 128–138.

²ë.: 1. Òàáë.: 0. Á³áë³îãð.: 33 íàçâ.

Àííîòàöèÿ. Èññëåäóþòñÿ ñâîéñòâà îáùåãî ìíîãîãðàííèêà ðàçìåùåíèé äëÿ çàäà÷ îïòèìèçàöèè íà
ðàçìåùåíèÿõ: ðàññìîòðåíî îïèñàíèå ðåáðà îáùåãî ìíîãîãðàííèêà ðàçìåùåíèé ñèñòåìîé óðàâíåíèé è
íåðàâåíñòâ, ÿâëÿþùèõñÿ ïîäñèñòåìîé ñèñòåìû, êîòîðàÿ îïèñûâàåò ýòîò ìíîãîãðàííèê. Ïîëó÷åí êðèòå-
ðèé ðåáðà îáùåãî ìíîãîãðàííèêà ðàçìåùåíèé, îïèñàíû åãî âåðøèíû.

Êëþ÷åâûå ñëîâà: îáùèé ìíîãîãðàííèê ðàçìåùåíèé, êðèòåðèé ðåáðà, çàäà÷è îïòèìèçàöèè íà ðàçìåùåíèÿõ.
—-

Êðèòåð³é ðåáðà çàãàëüíîãî ìíîãîãðàííèêà ðîçì³ùåíü / Î.Î. ªìåöü, Îë-ðà Î. ªìåöü,
².Ì. Ïîëÿêîâ // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. 2018. Òîì 54, ¹ 5. Ñ. 128–138.

Àíîòàö³ÿ. Äîñë³äæåíî âëàñòèâîñò³ çàãàëüíîãî ìíîãîãðàííèêà ðîçì³ùåíü äëÿ çàäà÷ îïòèì³çàö³¿ íà
ðîçì³ùåííÿõ: ðîçãëÿíóòî îïèñ ðåáðà çàãàëüíîãî ìíîãîãðàííèêà ðîçì³ùåíü ñèñòåìîþ ð³âíÿíü ³ íåð³âíîñòåé,
ùî º ï³äñèñòåìîþ ñèñòåìè, ÿêà îïèñóº öåé ìíîãîãðàííèê. Îòðèìàíî êðèòåð³é ðåáðà çàãàëüíîãî ìíîãîãðàí-
íèêà ðîçì³ùåíü, îïèñàíî âåðøèíè çàãàëüíîãî ìíîãîãðàííèêà ðîçì³ùåíü.

Êëþ÷îâ³ ñëîâà: çàãàëüíèé ìíîãîãðàííèê ðîçì³ùåíü, êðèòåð³é ðåáðà, çàäà÷³ îïòèì³çàö³¿ íà ðîçì³ùåííÿõ.
——

Criterion of the edge of the general polyhedron of arrangements / O.Ol. Iemets, O.Ol. Yemets’,
².Ì. Polyakov

Abstract. The properties of the general polyhedron of arrangements for optimization problems on
arrangements are investigated in the paper. An edge of the general polyhedron of arrangements is described by
the system of equations and inequalities that is a subsystem of the system describing this polyhedron. The
criterion of the edge of the general polyhedron of arrangements is obtained and its vertices are described.

Keywords: general polyhedron of arrangements, edge criterion, optimization on arrangements.
===
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ÓÄÊ 330.101.541-336.7

Ðûíî÷íàÿ îöåíêà è ó÷åò ñòîèìîñòè ïðîèçâîäñòâåííîãî êàïèòàëà / Á.Á. Äóíàåâ, Ë.Â. Êèðèëåíêî //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. 2018. Òîì 54, ¹ 5. Ñ. 139–149.

²ë.: 1. Òàáë.: 2. Á³áë³îãð.: 31 íàçâ.

Àííîòàöèÿ. Îïðåäåëåíî, ÷òî ñòîèìîñòü ïðîäàííûõ òîâàðîâ è óñëóã íà ðûíêå áëàã, ó÷èòûâàåìàÿ
ñòàòèñòèêîé ïî íîìèíàëüíîìó âàëîâîìó âíóòðåííåìó ïðîäóêòó è èíäåêñó öåí, ïîçâîëÿåò îöåíèòü ðû-
íî÷íóþ ñòîèìîñòü ïðîèçâîäñòâåííîãî êàïèòàëà â íàöèîíàëüíîé âàëþòå ñòðàíû. Ñòîèìîñòü ïðîèçâîä-
ñòâåííîãî êàïèòàëà ó÷èòûâàåòñÿ òàêæå íàöèîíàëüíûìè ñ÷åòàìè. Ïîêàçàíî, ÷òî ïðè íåäîîöåíêå ó÷òåííî-
ãî êàïèòàëà îòíîñèòåëüíî ðûíî÷íîé ñòîèìîñòè íåâîçìîæíî ðûíî÷íîå ñàìîðåãóëèðîâàíèå, à èìåþùèåñÿ
äåíüãè â îáðàùåíèè îáñëóæèâàþò òîëüêî òîâàðîîáîðîò è íå îáåñïå÷èâàþò âîñïðîèçâîäñòâà êàïèòàëà,
ðåãóëèðîâàíèå ýêîíîìèêè îñóùåñòâëÿåòñÿ ãîñóäàðñòâîì. Ïîêàçàíî òàêæå, ÷òî ðûíî÷íîå ñàìîðåãóëèðî-
âàíèå ðàâíîâåñèÿ ýêîíîìèêè è èíäóñòðèàëüíîå ðàçâèòèå âîçìîæíû, êîãäà ñòîèìîñòü ó÷òåííîãî â ïðîèç-
âîäñòâå êàïèòàëà íå ìåíüøå åãî ðûíî÷íîé ñòîèìîñòè.

Êëþ÷åâûå ñëîâà: ýêîíîìèêà, ðûíîê, ñïðîñ, ïðåäëîæåíèå, ðàâíîâåñèå, êðèçèñ, òðóä, êàïèòàë, äåíüãè,
âîñïðîèçâîäñòâî, èíâåñòèöèè, àìîðòèçàöèÿ, èíôëÿöèÿ.

——

Ðèíêîâà îö³íêà òà îáë³ê âàðòîñò³ âèðîáíè÷îãî êàï³òàëó / Á.Á. Äóíàºâ, Ë.Â. Êèðèëåíêî //
Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. 2018. Òîì 54, ¹ 5. Ñ. 139–149.

Àíîòàö³ÿ. Ç’ÿñîâàíî, ùî âàðò³ñòü ïðîäàæó òîâàð³â ³ ïîñëóã íà ðèíêó áëàã, ùî îáë³êîâóºòüñÿ ñòà-
òèñòèêîþ çà íîì³íàëüíèì âàëîâèì âíóòð³øí³ì ïðîäóêòîì òà ³íäåêñîì ö³í, äîçâîëÿº îö³íèòè ðèíêîâó
âàðò³ñòü âèðîáíè÷îãî êàï³òàëó â íàö³îíàëüí³é âàëþò³ êðà¿íè. Íàö³îíàëüíèìè ðàõóíêàìè òàêîæ îáë³êîâó-
þòü âàðò³ñòü âèðîáíè÷îãî êàï³òàëó. Ïîêàçàíî, ùî ó ðàç³ íåäîîö³íêè îáë³êîâàíîãî êàï³òàëó â ïîð³âíÿíí³
ç ðèíêîâîþ âàðò³ñòþ íåìîæëèâå ðèíêîâå ñàìîðåãóëþâàííÿ, à íàÿâí³ ãðîø³ â îá³ãó îáñëóãîâóþòü ò³ëüêè
òîâàðîîá³ã ³ íå çàáåçïå÷óþòü â³äòâîðåííÿ êàï³òàëó, ðåãóëþâàííÿ åêîíîì³êè çä³éñíþºòüñÿ äåðæàâîþ. Ïî-
êàçàíî òàêîæ, ùî ðèíêîâå ñàìîðåãóëþâàííÿ ð³âíîâàãè åêîíîì³êè òà ³íäóñòð³àëüíèé ðîçâèòîê ìîæëèâ³,
ÿêùî âàðò³ñòü îáë³êîâàíîãî âèðîáíè÷îãî êàï³òàëó íå ìåíøà éîãî ðèíêîâî¿ âàðòîñò³.

Êëþ÷îâ³ ñëîâà: åêîíîì³êà, ðèíîê, ïîïèò, ïðîïîçèö³ÿ, ð³âíîâàãà, ïðàöÿ, êàï³òàë, ãðîø³, â³äòâîðåííÿ,
³íâåñòèö³¿, ³íôëÿö³ÿ.

——

Market appraisal and accounting of the cost of production capital / B.B. Dunaev, L.V. Kirilenko //
Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 139–149.

Abstract. It is determined that the cost of sold goods and services in the market of goods, taken into
account by the statistics on the nominal gross domestic product and the price index allows estimating the market
value of production capital in the national currency. National accounts also take into account the costs of
productive capital and fixed capital stocks, which are valued by their market value. It is shown that when the
discounted capital is underestimated as compared to the market value, the money in circulation serves turnover
only and does not ensure the reproduction of capital. It is also shown that e growth and technological progress
is possible when the value of the recorded production capital is no less than its market value.

Keywords: economy, market, demand, supply, equilibrium, labor, capital, money, reproduction, investment,
inflation.
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ÓÄÊ 355.24/355.3

Ìàòåìàòè÷åñêàÿ ìîäåëü îáîñíîâàíèÿ îïòèìàëüíîãî áîåâîãî ñîñòàâà âîîðóæåííûõ ñèë
ãîñóäàðñòâà ñ ïîçèöèé ïðåäîòâðàùåííîãî óùåðáà è ñ ó÷åòîì ýêîíîìè÷åñêèõ ôàêòîðîâ /
Â.Í. Ìîæàðîâñêèé, Ñ.Â. Ãîäçü // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. 2018. Òîì 54, ¹ 5. Ñ. 150–159.

²ë.: 0. Òàáë.: 0. Á³áë³îãð.: 9 íàçâ.

Àííîòàöèÿ. Â ñòàòüå èçëîæåíû ñóòü è îñíîâíîå ñîäåðæàíèå ìàòåìàòè÷åñêîé ìîäåëè îáîñíîâàíèÿ
îïòèìàëüíîãî áîåâîãî ñîñòàâà âîîðóæåííûõ ñèë ãîñóäàðñòâà ñ ïîçèöèé òåîðèè ïðåäîòâðàùåííîãî
óùåðáà è ñ ó÷åòîì ýêîíîìè÷åñêèõ ôàêòîðîâ. Ýòà ñòàòüÿ ÿâëÿåòñÿ ïðîäîëæåíèåì èññëåäîâàíèé ìåòîäè-
÷åñêèõ àñïåêòîâ îáîñíîâàíèÿ áîåâîãî ñîñòàâà âîîðóæåííûõ ñèë ãîñóäàðñòâà ñ ïîçèöèé òåîðèè ïðåäîò-
âðàùåííîãî óùåðáà.

Êëþ÷åâûå ñëîâà: áîåâîé ñîñòàâ, áîåñïîñîáíîñòü, áîåâûå ñðåäñòâà, áîåâîé ïîòåíöèàë, ïðåäîòâðàùåí-
íûé óùåðá, çàäà÷à îïòèìèçàöèè, ìàòåìàòè÷åñêàÿ ìîäåëü.

——

Ìàòåìàòè÷íà ìîäåëü îá´ðóíòóâàííÿ îïòèìàëüíîãî áîéîâîãî ñêëàäó çáðîéíèõ ñèë äåðæàâè
ç ïîçèö³é òåîð³¿ â³äâåðíåíîãî çáèòêó òà ç óðàõóâàííÿì åêîíîì³÷íèõ ÷èííèê³â /
Â.Ì. Ìîæàðîâñüêèé, Ñ.Â. Ãîäçü // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. 2018. Òîì 54, ¹ 5. Ñ. 150–159.

Àíîòàö³ÿ. Âèêëàäåíî ñóòü òà îñíîâíèé çì³ñò ìàòåìàòè÷íî¿ ìîäåë³ îá´ðóíòóâàííÿ îïòèìàëüíîãî
áîéîâîãî ñêëàäó çáðîéíèõ ñèë äåðæàâè ç ïîçèö³é òåîð³¿ â³äâåðíåíîãî çáèòêó òà ç óðàõóâàííÿì åêî-
íîì³÷íèõ ÷èííèê³â. Öÿ ñòàòòÿ º ïðîäîâæåííÿì äîñë³äæåíü ìåòîäè÷íèõ àñïåêò³â îá´ðóíòóâàííÿ áîéîâîãî
ñêëàäó çáðîéíèõ ñèë äåðæàâè ç ïîçèö³é òåîð³¿ â³äâåðíåíîãî çáèòêó.

Êëþ÷îâ³ ñëîâà: áîéîâèé ñêëàä, áîºçäàòí³ñòü, áîéîâ³ çàñîáè, áîéîâèé ïîòåíö³àë, â³äâåðíåíèé çáèòîê, çà-
äà÷à îïòèì³çàö³¿, ìàòåìàòè÷íà ìîäåëü.
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Mathematical model of the substantiation of the optimal combat staff of the armed forces of the state
from the standpoint of the theory of prevented damage and with regard to economic review /
V.M. Mozharovskyi, S.V. Hodz // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 150–159.

Abstract. The paper describes the essence and main content of the mathematical model of the
substantiation of the optimal combat staff of the armed forces of the state from the standpoint of the theory of
prevented damage and with regard to the economic review. This paper continues (supplements) the previous
study in the methodological aspects of the substantiation of the combat staff of the armed forces from the
standpoint of the theory of prevented damage.

Keywords: combat staff, combat capability, combat equipment, combat potential, prevented damage,
optimization problem, mathematical model.
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ÓÄÊ 519.21
Ðàñ÷åò ñòàöèîíàðíûõ õàðàêòåðèñòèê îäíîêàíàëüíûõ ñèñòåì îáñëóæèâàíèÿ ñ èñïîëüçîâàíèåì
ðàñïðåäåëåíèé ôàçîâîãî òèïà / Þ.Â. Æåðíîâûé // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. 2018. Òîì 54,
¹ 5. Ñ. 160–169.

²ë.: 0. Òàáë.: 3. Á³áë³îãð.: 9 íàçâ.

Àííîòàöèÿ. Îñóùåñòâëåí àíàëèç ðåçóëüòàòîâ ïðèìåíåíèÿ ãèïåðýêñïîíåíöèàëüíîé è ýðëàíãîâîé
àïïðîêñèìàöèé ñ ïàðàìåòðàìè ïàðàäîêñàëüíîãî è êîìïëåêñíîãî òèïà äëÿ ðàñ÷åòà ìåòîäîì ôèêòèâíûõ
ôàç ñòàöèîíàðíûõ õàðàêòåðèñòèê ñèñòåì îáñëóæèâàíèÿ òèïà G G m/ / /1 . Ðåçóëüòàòû âåðèôèöèðîâàíû
ñ ïîìîùüþ èìèòàöèîííûõ ìîäåëåé.

Êëþ÷åâûå ñëîâà: íåìàðêîâñêàÿ ñèñòåìà îáñëóæèâàíèÿ, ãèïåðýêñïîíåíöèàëüíîå ðàñïðåäåëåíèå, îáîá-
ùåííîå ðàñïðåäåëåíèå Ýðëàíãà, êîìïëåêñíûå è ïàðàäîêñàëüíûå ïàðàìåòðû ðàñïðåäåëåíèÿ, àïïðîêñèìà-
öèÿ.

---
Îá÷èñëåííÿ ñòàö³îíàðíèõ õàðàêòåðèñòèê îäíîêàíàëüíèõ ñèñòåì îáñëóãîâóâàííÿ
ç âèêîðèñòàííÿì ðîçïîä³ë³â ôàçîâîãî òèïó / Þ.Â. Æåðíîâèé // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç.
2018. Òîì 54, ¹ 5. Ñ. 160–169.

Àíîòàö³ÿ. Çä³éñíåíî àíàë³ç ðåçóëüòàò³â çàñòîñóâàííÿ ã³ïåðåêñïîíåíö³àëüíî¿ ³ åðëàíã³âñüêî¿ àïðîê-
ñèìàö³é ç ïàðàìåòðàìè ïàðàäîêñàëüíîãî ³ êîìïëåêñíîãî òèïó äëÿ îá÷èñëåííÿ ìåòîäîì ô³êòèâíèõ ôàç
ñòàö³îíàðíèõ õàðàêòåðèñòèê ñèñòåì îáñëóãîâóâàííÿ òèïó G G m/ / /1 . Ðåçóëüòàòè âåðèô³êîâàíî çà äîïî-
ìîãîþ ³ì³òàö³éíèõ ìîäåëåé.

Êëþ÷îâ³ ñëîâà: íåìàðêîâñüêà ñèñòåìà îáñëóãîâóâàííÿ, ã³ïåðåêñïîíåíö³àëüíèé ðîçïîä³ë, óçàãàëüíåíèé
ðîçïîä³ë Åðëàíãà, êîìïëåêñí³ ³ ïàðàäîêñàëüí³ ïàðàìåòðè ðîçïîä³ëó, àïðîêñèìàö³ÿ.

——-

Calculation of steady-state characteristics of single-channel queueing systems using phase-type
distributions / Yu.V. Zhernovyi // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 160–169.

Abstract. The paper analyzes the results of application of hyper-exponential and Erlang approximations
with parameters of paradoxical and complex type for calculating the steady-state characteristics of G G m/ / /1
queueing systems by the fictitious phase method. The results are verified using simulation models.

Keywords: non-Markovian queueing system, hyper-exponential distribution, generalized Erlang distribution,
complex and paradoxical parameters of distribution, approximation.
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ÏÐÎÃÐÀÌÍÎ-ÒÅÕÍ²×Í² ÊÎÌÏËÅÊÑÈ SOFTWARE–HARDWARE COMPLEXES

ÓÄÊ 004.434:004.75
Ïðåäìåòíî-îðèåíòèðîâàííûé ÿçûê strumok äëÿ îïèñàíèÿ àêòîðíûõ ñèñòåì ñ îáùåé ïàìÿòüþ /
Â.Î. Ëàðèí, Î.Â. Áàíòûø, À.Â. Ãàëêèí, À.È. Ïðîâîòàð // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. 2018.
Òîì 54, ¹ 5. Ñ. 170–180.

²ë.: 0. Òàáë.: 1. Á³áë³îãð.: 17 íàçâ.

Àííîòàöèÿ. Èçëîæåí ïîäõîä ê îïèñàíèþ àêòîðíûõ ñèñòåì ñ îáùåé ïàìÿòüþ. Ïðåäëîæåí ïðåä-
ìåòíî-îðèåíòèðîâàííûé ÿçûê Strumok äëÿ îïèñàíèÿ ìåæàêòîðíîãî âçàèìîäåéñòâèÿ è ðàáîòû ñ îáùåé
ïàìÿòüþ. Ïðîâåäåíà îöåíêà ýôôåêòèâíîñòè ÿçûêà Strumok ñ èñïîëüçîâàíèåì îáùåé ïàìÿòè ïî ñðàâíå-
íèþ ñ ôðåéìâîðêîì Java Vert.x.

Êëþ÷åâûå ñëîâà: ìîäåëü àêòîðîâ, ïàðàëëåëüíûå ñèñòåìû ñ îáùåé ïàìÿòüþ, ïðåäìåòíî-îðèåíòèðîâàí-
íûé ÿçûê ïðîãðàììèðîâàíèÿ, Akka, Java.
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Ïðåäìåòíî-îð³ºòîâàíà ìîâà strumok äëÿ îïèñó àêòîðíèõ ñèñòåì ç³ ñï³ëüíîþ ïàì’ÿòòþ /
Â.Î. Ëàð³í, Î.Â. Áàíòèø, Î.Â. Ãàëê³í, Î.². Ïðîâîòàð // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. 2018.
Òîì 54, ¹ 5. Ñ. 170–180.

Àíîòàö³ÿ. Âèêëàäåíî ï³äõ³ä äî îïèñó àêòîðíèõ ñèñòåì ç³ ñï³ëüíîþ ïàì’ÿòòþ. Çàïðîïîíîâàíî
ïðåäìåòíî-îð³ºíòîâàíó ìîâó Strumok äëÿ îïèñó ìåæàêòîðíî¿ âçàºìîä³¿ ³ ðîáîòè ç³ ñï³ëüíîþ ïàì’ÿòòþ.
Ïðîâåäåíî îö³íþâàííÿ åôåêòèâíîñò³ ìîâè Strumok ç âèêîðèñòàííÿì çàãàëüíî¿ ïàì’ÿò³ ó ïîð³âíÿíí³ ç
ôðåéìâîðêîì Java Vert.x.

Êëþ÷îâ³ ñëîâà: ìîäåëü àêòîð³â, ïàðàëåëüí³ ñèñòåìè ç³ ñï³ëüíîþ ïàì’ÿòòþ, ïðåäìåòíî-îð³ºíòîâàíà ìîâà
ïðîãðàìóâàííÿ, Akka, Java.

——

Strumok DSL for defining actor-oriented systems with shared memory support / V.O. Larin,
O.V. Bantysh, O.V. Galkin, O.I. Provotar // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 170–180.

Abstract. The approach to defining actor systems with shared memory is proposed. Strumok DSL is
defined for describing actor interaction and shared system support. Performance of the Strumok DSL which
uses shared memory is compared with that of Java Vert.x framework.

Keywords: actor model, parallel systems with shared memory, DSL, Akka, Java.
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ÓÄÊ 004.942 + 623.454.862
Ïîâûøåíèå òî÷íîñòè ðåøåíèÿ äèñêðåòíûõ íåêîððåêòíûõ çàäà÷ ìåòîäîì ñëó÷àéíîãî
ïðîåöèðîâàíèÿ / Å.Ã. Ðåâóíîâà // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. 2018. Òîì 54, ¹ 5. Ñ. 181–192.

²ë.: 3. Òàáë.: 1. Á³áë³îãð.: 32 íàçâ.

Àííîòàöèÿ. Äëÿ ðåøåíèÿ äèñêðåòíûõ íåêîððåêòíûõ çàäà÷ ìåòîäîì ñëó÷àéíîãî ïðîåöèðîâàíèÿ
èññëåäîâàíû ñìåùåíèå è äèñïåðñèÿ îøèáêè, âîçíèêàþùèå âñëåäñòâèå óñðåäíåíèÿ ïî ðåàëèçàöèÿì ñëó-
÷àéíîé ìàòðèöû. Ïîëó÷åíà îöåíêà âåêòîðà âõîäà, ïîçâîëÿþùàÿ çíà÷èòåëüíî ïîâûñèòü òî÷íîñòü ðåøå-
íèÿ òàêèõ çàäà÷ ìåòîäîì ñëó÷àéíîãî ïðîåöèðîâàíèÿ.

Êëþ÷åâûå ñëîâà: äèñêðåòíàÿ íåêîððåêòíàÿ çàäà÷à, ñëó÷àéíîå ïðîåöèðîâàíèå, óñðåäíåíèå ïî ñëó÷àé-
íûì ìàòðèöàì.
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Ï³äâèùåííÿ òî÷íîñò³ ðîçâ’ÿçêó äèñêðåòíèõ íåêîðåêòíèõ çàäà÷, îòðèìàíîãî ìåòîäîì âèïàäêîâîãî
ïðîåö³þâàííÿ / Î.Ã. Ðåâóíîâà // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. 2018. Òîì 54, ¹ 5. Ñ. 181–192.

Àíîòàö³ÿ. Äëÿ ðîçâ’ÿçóâàííÿ äèñêðåòíèõ íåêîðåêòíèõ çàäà÷ ìåòîäîì âèïàäêîâîãî ïðîåö³þâàííÿ
äîñë³äæåíî çì³ùåííÿ ³ äèñïåðñ³þ ïîõèáêè, ÿê³ âèíèêàþòü âíàñë³äîê óñåðåäíåííÿ çà ðåàë³çàö³ÿìè âèïàä-
êîâî¿ ìàòðèö³. Îòðèìàíî îö³íêó âåêòîðà âõîäó, ùî äîçâîëÿº çíà÷íî ï³äâèùèòè òî÷í³ñòü ðîçâ’ÿçêó òàêèõ
çàäà÷ çà äîïîìîãîþ ìåòîäó âèïàäêîâîãî ïðîåö³þâàííÿ.

Êëþ÷îâ³ ñëîâà: äèñêðåòíà íåêîðåêòíà çàäà÷à, âèïàäêîâå ïðîåö³þâàííÿ, óñåðåäíåííÿ çà âèïàäêîâèìè
ìàòðèöÿìè.

——
Improving the accuracy of the solution of ill-posed discrete problem by random projection /
E.G. Revunova // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 181–192.

Abstract. To solve ill-posed discrete problems by the method of random projection, the bias and variance
of the error arising from averaging over the realizations of the random matrix are investigated. An estimate of
the input vector is obtained, which makes it possible to significantly improve the accuracy of the solution such
problems by the method of random projection.

Keywords: discrete ill-posed problem, random projection, averaging over random matrices.
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