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ÓÄÊ 519.7

Îá ýôôåêòèâíîñòè ìåòîäà âåðîÿòíîñòíî íåéòðàëüíûõ áèòîâ â ñòàòèñòè÷åñêîì êðèïòîàíàëèçå
ñèíõðîííûõ ïîòî÷íûõ øèôðîâ / À.Í. Àëåêñåé÷óê, Ñ.Í. Êîíþøîê // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2016. — Òîì 52, ¹ 4. — Ñ. 3–10.

²ë.: 0. Òàáë.: 0. Á³áë³îãð.: 9 íàçâ.

Ïîëó÷åíû äîñòèæèìûå âåðõíèå ãðàíèöû äëÿ îòíîñèòåëüíîãî ðàññòîÿíèÿ ìåæäó áóëåâîé ôóíêöèåé
f è áëèæàéøåé ê íåé ôóíêöèåé, íå çàâèñÿùåé îò ïåðåìåííûõ ñ íîìåðàìè èç çàäàííîãî ìíîæåñòâà,
à òàêæå ìåæäó ôóíêöèåé f è åå ïîäôóíêöèåé, ïîëó÷àåìîé ïóòåì ôèêñàöèè óêàçàííûõ ïåðåìåííûõ íó-
ëÿìè. Âûðàæåíèÿ ïîëó÷åííûõ ãðàíèö çàâèñÿò îò ìåòðè÷åñêèõ õàðàêòåðèñòèê ïðîèçâîäíûõ ôóíêöèè f ,
÷òî ïîçâîëÿåò ïðèìåíÿòü ýòè ãðàíèöû äëÿ îöåíêè è îáîñíîâàíèÿ ýôôåêòèâíîñòè ìåòîäà âåðîÿòíîñòíî
íåéòðàëüíûõ áèòîâ.

Êëþ÷åâûå ñëîâà: ñèíõðîííûé ïîòî÷íûé øèôð, ñòàòèñòè÷åñêèé êðèïòîàíàëèç, ìåòîä âåðîÿòíîñòíî
íåéòðàëüíûõ áèòîâ, ïðèáëèæåíèÿ áóëåâûõ ôóíêöèé.

Ïðî åôåêòèâí³ñòü ìåòîäó éìîâ³ðí³ñíî íåéòðàëüíèõ á³ò³â ó ñòàòèñòè÷íîìó êðèïòîàíàë³ç³
ñèíõðîííèõ ïîòîêîâèõ øèôð³â / À.Ì. Îëåêñ³é÷óê, Ñ.Ì. Êîíþøîê // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç.
— 2016. — Òîì 52, ¹ 4. — Ñ. 3–10.

Îòðèìàíî äîñÿæí³ âåðõí³ ìåæ³ â³äíîñíî¿ â³äñòàí³ ì³æ áóëåâîþ ôóíêö³ºþ f òà íàéáëèæ÷îþ äî íå¿
ôóíêö³ºþ, ùî íå çàëåæèòü â³ä çì³ííèõ ç íîìåðàìè ³ç çàäàíî¿ ìíîæèíè, à òàêîæ ì³æ ôóíêö³ºþ f òà ¿¿
ï³äôóíêö³ºþ, ÿêà îòðèìóºòüñÿ øëÿõîì ô³êñàö³¿ çàçíà÷åíèõ çì³ííèõ íóëÿìè. Âèðàçè îòðèìàíèõ ìåæ çà-
ëåæàòü â³ä ìåòðè÷íèõ õàðàêòåðèñòèê ïîõ³äíèõ ôóíêö³¿ f , ùî äîçâîëÿº çàñòîñîâóâàòè ö³ ìåæ³ äëÿ îö³íþ-
âàííÿ òà îá´ðóíòóâàííÿ åôåêòèâíîñò³ ìåòîäó éìîâ³ðí³ñíî íåéòðàëüíèõ á³ò³â.

Êëþ÷îâ³ ñëîâà: ñèíõðîííèé ïîòîêîâèé øèôð, ñòàòèñòè÷íèé êðèïòîàíàë³ç, ìåòîä éìîâ³ðí³ñíî íåé-
òðàëüíèõ á³ò³â, íàáëèæåííÿ áóëåâèõ ôóíêö³é.

Effectiveness of probabilistic neutral bits method in statistical cryptanalysis of synchronous stream
ciphers / A.N. Alekseychuk, S.N. Konyushok // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 4. —
P. 3–10.

In this paper, we obtain two achievable upper bounds. The first bound estimates the relative distance
between a Boolean function f and the nearest to it function that is independent of the variables in a given set.
The second bound estimates the relative distance between the function f and its sub-functions, obtained by
stating the above-mentioned variables at zeros. The expressions of the derived bounds depend on some metric
characteristics of derivatives of the function f . This fact allows us to use these bounds to evaluate and prove the
effectiveness of probabilistic neutral bits method.

Keywords: synchronous stream cipher, statistical cryptanalysis, method of probabilistic neutral bits,
approximations of Boolean functions.

ÓÄÊ 519.86

Î âëèÿíèè ïîòðåáèòåëüñêèõ ïðåäïî÷òåíèé íà ðàâíîâåñèå â îòêðûòîé ýêîíîìè÷åñêîé ñèñòåìå /
À.Ô. Ìàõîðò // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 4. — Ñ. 11–28.

²ë.: 0. Òàáë.: 0. Á³áë³îãð.: 6 íàçâ.

Èññëåäîâàíèå ñîñòîèò â îïèñàíèè âîçìîæíûõ ñîñòîÿíèé ðàâíîâåñèÿ îòêðûòîé ýêîíîìè÷åñêîé
ñèñòåìû, â êîòîðîé ïðèñóòñòâóþò ìîíîïîëèñòû. Ðàññìàòðèâàåòñÿ ðàâíîâåñèå âàëüðàñîâîãî òèïà. Êàæ-
äûé èç ñóáúåêòîâ ýêîíîìè÷åñêîé ñèñòåìû ÿâëÿåòñÿ íåíàñûùàþùèìñÿ ïîòðåáèòåëåì. Ñòðóêòóðà ïîòðåá-
ëåíèÿ òîâàðîâ â ýêîíîìè÷åñêîé ñèñòåìå çàâèñèò îò îáúåìîâ âûïóñêà òîâàðîâ. Ïðåäëîæåí àëãîðèòì ðå-
øåíèÿ çàäà÷è îá ýêîíîìè÷åñêîì ðàâíîâåñèè. Ïðèâåäåííûå îãðàíè÷åíèÿ íà ìîäåëüíûå õàðàêòåðèñòèêè
îáåñïå÷èâàþò ñóùåñòâîâàíèå ðàâíîâåñèÿ ýêîíîìè÷åñêîé ñèñòåìû. Âûÿâëåíà âîçìîæíîñòü íàõîæäå-
íèÿ ýêîíîìè÷åñêîé ñèñòåìû â ñîñòîÿíèÿ ðàâíîâåñèÿ ñ çàäàííûìè èíòåðâàëàìè çíà÷åíèé âûáðàííûõ õà-
ðàêòåðèñòèê. Äîñòèæåíèå æåëàåìîãî ñîñòîÿíèÿ ðàâíîâåñèÿ îñóùåñòâëÿåò âûáîð óðîâíåé íàëîãîîáëîæå-
íèÿ ìîíîïîëèñòîâ.

Êëþ÷åâûå ñëîâà: ýêîíîìè÷åñêîå ðàâíîâåñèå, ñïðîñ, ïðåäëîæåíèå, ìîíîïîëèñòû, íàëîãîîáëîæåíèå,
ñòðàòåãèè ïîâåäåíèÿ.

Ïðî âïëèâ ñïîæèâ÷èõ ïåðåâàã íà ð³âíîâàãó ó â³äêðèò³é åêîíîì³÷í³é ñèñòåì³ / À.Ï. Ìàõîðò //
Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. — 2016. — Òîì 52, ¹ 4. — Ñ. 11–28.

Äîñë³äæåííÿ ïîëÿãàº â îïèñ³ ìîæëèâèõ ñòàí³â ð³âíîâàãè â³äêðèòî¿ åêîíîì³÷íî¿ ñèñòåìè çà íàÿâ-
íîñò³ ìîíîïîë³ñò³â. Ðîçãëÿäàºòüñÿ ð³âíîâàãà âàëüðàñîâîãî òèïó. Êîæåí ç ñóá’ºêò³â åêîíîì³÷íî¿ ñèñòåìè º
íåíàñè÷óâàíèì ñïîæèâà÷åì. Ñòðóêòóðà ñïîæèâàííÿ òîâàð³â â åêîíîì³÷í³é ñèñòåì³ çàëåæèòü â³ä îáñÿã³â
âèïóñêó òîâàð³â. Çàïðîïîíîâàíî àëãîðèòì ðîçâ’ÿçàííÿ çàäà÷³ ïðî åêîíîì³÷íó ð³âíîâàãó. Íàâåäåí³ îáìåæåííÿ
íà ìîäåëüí³ õàðàêòåðèñòèêè çàáåçïå÷óþòü ³ñíóâàííÿ ð³âíîâàãè åêîíîì³÷íî¿ ñèñòåìè. Âèÿâëåíî ìîæëèâ³ñòü
ïåðåáóâàííÿ åêîíîì³÷íî¿ ñèñòåìè ó ñòàí³ ð³âíîâàãè ç çàäàíèìè ³íòåðâàëàìè çíà÷åíü âèáðàíèõ õàðàêòåðèñ-
òèê. Âñòàíîâëåííÿ áàæàíîãî ñòàíó ð³âíîâàãè çä³éñíþº âèá³ð ð³âí³â îïîäàòêóâàííÿ ìîíîïîë³ñò³â.
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Êëþ÷îâ³ ñëîâà: åêîíîì³÷íà ð³âíîâàãà, ïîïèò, ïðîïîçèö³ÿ, ìîíîïîë³ñòè, îïîäàòêóâàííÿ, ñòðàòåã³¿ ïî-
âåä³íêè.

Influence of consumption preferences on equilibrium in an open economy / A.Ph. Makhort // Kibernetika i
sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 11–28.

The author describes possible equilibrium states of an open economic system under presence of
monopolies. The equilibrium is of Walrasian type. Each subject of the economic system is a non-insatiable
consumer. The consumption structure in the economy depends on outputs of goods. The author proposes an
algorithm to solve the equilibrium problem. The constraints imposed on the model characteristics provide the
existence of economic equilibrium. The author reveals the possibility for the economy to be in equilibrium state
with given intervals of the values of selected characteristics. The choice of taxation rates of monopolies allows
attaining the desired equilibrium state.

Keywords: economical equilibrium, demand, supply, monopolies, taxation, behaviour strategies.

ÓÄÊ 517.9

Íîâûå ðàâíîâåñèÿ äëÿ èãð ñ ïîáî÷íûìè èíòåðåñàìè ó÷àñòíèêîâ / Ý.Ð. Ñìîëüÿêîâ // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 4. — Ñ. 29–42.

²ë.: 3. Òàáë.: 0. Á³áë³îãð.: 17 íàçâ.

Ïðèâåäåíû óñëîæíåííûå ïîíÿòèÿ ðàâíîâåñèÿ äëÿ ñòàòè÷åñêèõ è äèíàìè÷åñêèõ êîíôëèêòíûõ çàäà÷
(îïèñàííûõ äèôôåðåíöèàëüíûìè óðàâíåíèÿìè), ðàññìàòðèâàåìûõ êàê íà åäèíîì äëÿ âñåõ ó÷àñòíèêîâ èã-
ðîâîì ìíîæåñòâå, òàê è íà ÷àñòè÷íî ïåðåñåêàþùèõñÿ èãðîâûõ ìíîæåñòâàõ, ïîëåçíûå äëÿ ïîèñêà íàèñèëü-
íåéøåãî ðàâíîâåñèÿ â ëþáûõ çàäà÷àõ è äëÿ îïðåäåëåíèÿ ñïðàâåäëèâîãî äåëåæà êîîïåðàòèâíîãî äîõîäà.

Êëþ÷åâûå ñëîâà: èãðû íà ïåðåñåêàþùèõñÿ ìíîæåñòâàõ, óñëîæíåííûå ðàâíîâåñèÿ.

Íîâ³ ð³âíîâàãè äëÿ ³ãîð ç ïîá³÷íèìè ³íòåðåñàìè ó÷àñíèê³â / Å.Ð. Ñìîëüÿêîâ // Ê³áåðíåòèêà òà
ñèñòåìíèé àíàë³ç. — 2016. — Òîì 52, ¹ 4. — Ñ. 29–42.

Íàâåäåíî óñêëàäíåí³ ïîíÿòòÿ ð³âíîâàãè äëÿ ñòàòè÷íèõ ³ äèíàì³÷íèõ êîíôë³êòíèõ çàäà÷ (îïèñàíèõ
äèôåðåíö³àëüíèìè ð³âíÿííÿìè), ùî ðîçãëÿäàþòüñÿ ÿê íà ºäèí³é äëÿ âñ³õ ó÷àñíèê³â ³ãðîâ³é ìíîæèí³, òàê
³ íà ³ãðîâèõ ìíîæèíàõ, ùî ÷àñòêîâî ïåðåòèíàþòüñÿ. Ö³ ïîíÿòòÿ êîðèñí³ äëÿ ïîøóêó íàéñèëüí³øî¿ ð³âíî-
âàãè ó áóäü-ÿêèõ çàäà÷àõ ³ äëÿ âèçíà÷åííÿ ñïðàâåäëèâîãî ðîçïîä³ëó êîîïåðàòèâíîãî äîõîäó.

Êëþ÷îâ³ ñëîâà: ³ãðè íà ìíîæèíàõ, ùî ïåðåòèíàþòüñÿ, óñêëàäíåí³ ð³âíîâàãè.

New equilibria for games with lateral interests of participants / E.R. Smol’yakov // Kibernetika i sistemnyi
analiz. — 2016. — Vol. 52, N 4. — P. 29–42.

The author proposes advanced concepts of equilibrium for static and dynamic conflict problems
described by differential equations. The problems are considered both on the game set common for all the
participants and on partially intersecting game sets. These concepts are useful to search for the strongest
equilibrium in any problems and to find a fair sharing of co-operative income.

Keywords: games on intersected sets, complex equilibria.

ÓÄÊ 519.854

Íîâûå ïîäõîäû ê ðåøåíèþ çàäà÷ äèñêðåòíîãî ïðîãðàììèðîâàíèÿ íà îñíîâå ëåêñèêîãðàôè÷åñêîãî
ïîèñêà / Ñ.Â. ×óïîâ // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 4. — Ñ. 43–54.

²ë.: 7. Òàáë.: 0. Á³áë³îãð.: 7 íàçâ.

Ïðåäëîæåíû íîâûå ïîäõîäû ê ðåøåíèþ çàäà÷ äèñêðåòíîãî ïðîãðàììèðîâàíèÿ íà îñíîâå ïîèñêà ëåê-
ñèêîãðàôè÷åñêîãî óïîðÿäî÷åíèÿ âåêòîðîâ, ïðè êîòîðîì îïòèìàëüíîå ðåøåíèå çàäà÷è ëèáî ñîâïàäàåò ñ ëåê-
ñèêîãðàôè÷åñêèì ýêñòðåìóìîì ìíîæåñòâà äîïóñòèìûõ ðåøåíèé çàäà÷è, ëèáî íàõîäèòñÿ äîñòàòî÷íî áëèçêî
îò íåãî â ëåêñèêîãðàôè÷åñêîì ñìûñëå. Îïèñàíû îáîáùåííàÿ ñõåìà òàêîãî ëåêñèêîãðàôè÷åñêîãî ïîèñêà è
âîçìîæíîñòè äëÿ åå ìîäèôèêàöèè. Ïðîèëëþñòðèðîâàíû çíà÷èòåëüíûå ïðåèìóùåñòâà â ýôôåêòèâíîñòè ðà-
áîòû äàííîãî ïîäõîäà ïî ñðàâíåíèþ ñî ñòàíäàðòíûì àëãîðèòìîì ëåêñèêîãðàôè÷åñêîãî ïîèñêà.

Êëþ÷åâûå ñëîâà: ëåêñèêîãðàôè÷åñêèé ïîðÿäîê, ëåêñèêîãðàôè÷åñêèé ìàêñèìóì, çàäà÷à äèñêðåòíîãî
ïðîãðàììèðîâàíèÿ, àëãîðèòì ëåêñèêîãðàôè÷åñêîãî ïîèñêà.

Íîâ³ ï³äõîäè äî ðîçâ’ÿçàííÿ çàäà÷ äèñêðåòíîãî ïðîãðàìóâàííÿ íà îñíîâ³ ëåêñèêîãðàô³÷íîãî
ïîøóêó / Ñ.Â. ×óïîâ // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. — 2016. — Òîì 52, ¹ 4. — Ñ. 43–54.

Çàïðîïîíîâàíî íîâ³ ï³äõîäè äî ðîçâ’ÿçàííÿ çàäà÷ äèñêðåòíîãî ïðîãðàìóâàííÿ íà îñíîâ³ ïîøóêó ëåêñè-
êîãðàô³÷íîãî âïîðÿäêóâàííÿ âåêòîð³â, ïðè ÿêîìó îïòèìàëüíèé ðîçâ’ÿçîê çàäà÷³ àáî çá³ãàºòüñÿ ç ëåêñèêîã-
ðàô³÷íèì åêñòðåìóìîì ìíîæèíè äîïóñòèìèõ ðîçâ’ÿçê³â çàäà÷³, àáî çíàõîäèòüñÿ äîñòàòíüî áëèçüêî â³ä íüîãî â
ëåêñèêîãðàô³÷íîìó ñåíñ³. Îïèñàíî óçàãàëüíåíó ñõåìó òàêîãî ëåêñèêîãðàô³÷íîãî ïîøóêó òà ìîæëèâîñò³ äëÿ ¿¿
ìîäèô³êàö³¿. Ïðî³ëþñòðîâàíî çíà÷í³ ïåðåâàãè â åôåêòèâíîñò³ ðîáîòè öüîãî ï³äõîäó â ïîð³âíÿíí³ ç ñòàíäàðòíèì
àëãîðèòìîì ëåêñèêîãðàô³÷íîãî ïîøóêó.
Êëþ÷îâ³ ñëîâà: ëåêñèêîãðàô³÷íèé ïîðÿäîê, ëåêñèêîãðàô³÷íèé ìàêñèìóì, çàäà÷à äèñêðåòíîãî ïðîãðàìó-
âàííÿ, àëãîðèòì ëåêñèêîãðàô³÷íîãî ïîøóêó.



New approaches to solving discrete programming problems based on lexicographic search / S.V. Chupov
// Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 43–54.

The author proposes new approaches to solving discrete programming problems based on the search for
lexicographical ordering of vectors, such that the optimal problem solution either coincides with the
lexicographic extremum of the feasible set of problem solutions or is close enough to it in the lexicographic
sense. The general scheme of such lexicographic search and the possibilities for its modification are described.
Significant advantages in the efficiency of this approach compared with the the standard lexicographic search
algorithm are illustrated.

Keywords: lexicographical ordering, lexicographic maximum, discrete programming problem, lexicographic
search algorithm.

ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 532.59

Áèôóðêàöèÿ ðîæäåíèÿ öèêëà â áåðåãîâûõ ýêîãåîñèñòåìàõ / È.Ò. Ñåëåçîâ, Þ.Ã. Êðèâîíîñ,
Â.Ì. Ìîñêîâêèí // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 4. — Ñ. 55–64.

²ë.: 0. Òàáë.: 0. Á³áë³îãð.: 22 íàçâè.

Íà îñíîâå êà÷åñòâåííîé òåîðèè äèôôåðåíöèàëüíûõ óðàâíåíèé (òåîðèè êàòàñòðîô) èññëåäóåòñÿ
îïòèìàëüíîå ñîõðàíåíèå ýêîëîãè÷åñêîãî ñîñòîÿíèÿ îáúåêòà. Â êà÷åñòâå îáúåêòà ðàññìàòðèâàåòñÿ áåðåã
ìîðÿ, ïîäâåðæåííûé íåïðåðûâíîìó ðàçðóøèòåëüíîìó âîçäåéñòâèþ âîëí, êîòîðûé ïîäïèòûâàþò äëÿ
ïîääåðæàíèÿ åãî èñõîäíîãî ñîñòîÿíèÿ. Ìîäåëèðóåòñÿ ïîääåðæàíèå ðàâíîâåñíîãî ñîñòîÿíèÿ
ýêîëîãè÷åñêîé ñèñòåìû â íåêîòîðîì îïòèìàëüíîì ðåæèìå. Â îòëè÷èå îò èçâåñòíûõ ïîäõîäîâ òàêàÿ
ìîäåëü ó÷èòûâàåò ñóùåñòâåííî íåëèíåéíûå ýôôåêòû è óïðàâëåíèå ïîñðåäñòâîì ïîäïèòêè ïëÿæà,
êîòîðóþ ìîæíî èíòåðïðåòèðîâàòü êàê îáðàòíóþ ñâÿçü. Àíàëèç ïðîâåäåí ìåòîäàìè òåîðèè
óñòîé÷èâîñòè. Ïîëó÷åíû õàðàêòåðèñòèêè ïðåäåëüíîãî öèêëà è ïðîàíàëèçèðîâàíà åãî óñòîé÷èâîñòü.

Êëþ÷åâûå ñëîâà: áèôóðêàöèÿ ðîæäåíèÿ öèêëà, ýêîãåîñèñòåìà, óñòîé÷èâîñòü, òåîðèÿ êàòàñòðîô.

Á³ôóðêàö³ÿ íàðîäæåííÿ öèêëó â áåðåãîâèõ åêîãåîñèñòåìàõ / ².Ò. Ñåëåçîâ, Þ.Ã. Êðèâîíîñ,
Â.Ì. Ìîñêîâê³í // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. — 2016. — Òîì 52, ¹ 4. — Ñ. 55–64.

Íà îñíîâ³ ÿê³ñíî¿ òåîð³¿ äèôåðåíö³àëüíèõ ð³âíÿíü (òåîð³¿ êàòàñòðîô) äîñë³äæóºòüñÿ îïòèìàëüíå
çáåðåæåííÿ åêîëîã³÷íîãî ñòàíó îá’ºêòà. ßê îá’ºêò ðîçãëÿäàºòüñÿ áåðåã ìîðÿ, ùî ïîñò³éíî çàçíàº
ðóéí³âíîãî âïëèâó õâèëü. Éîãî ï³äæèâëþþòü äëÿ ï³äòðèìàííÿ ïî÷àòêîâîãî ñòàíó. Ìîäåëþºòüñÿ ï³äòðè-
ìàííÿ ð³âíîâàæíîãî ñòàíó åêîëîã³÷íî¿ ñèñòåìè ó äåÿêîìó îïòèìàëüíîìó ðåæèì³. Íà â³äì³íó â³ä â³äîìèõ
ï³äõîä³â òàêà ìîäåëü âðàõîâóº ñóòòºâî íåë³í³éí³ åôåêòè òà êåðóâàííÿ øëÿõîì ï³äæèâëåííÿ ïëÿæó, ùî
ìîæíà ³íòåðïðåòóâàòè ÿê çâîðîòíèé çâ’ÿçîê. Àíàë³ç âèêîíàíî ìåòîäîì òåîð³¿ ñò³éêîñò³. Îòðèìàíî õàðàê-
òåðèñòèêè ãðàíè÷íîãî öèêëó òà ïðîàíàë³çîâàíî éîãî ñò³éê³ñòü.

Êëþ÷îâ³ ñëîâà: á³ôóðêàö³ÿ íàðîäæåííÿ öèêëó, åêîãåîñèñòåìà, ñò³éê³ñòü, òåîð³ÿ êàòàñòðîô.

Cycle birth bifurcation in shore ecogeosystems / I.T. Selezov, Iu. G. Kryvonos, V.M. Moskovkin //
Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 55–64.

The qualitative analysis of abrasion of a coast as an ecological system on the basis of the simplified
model described by system of ordinary nonlinear differential equations is presented. The applied semi-empirical
model is based on reviewing of average magnitudes and can be considered as some approximation of the initial
model of hydrodynamics. Unlike the well-known approaches, this model considers essentially nonlinear effects
and control (beach feedback). The analysis is carried out by methods of stability theory. Performances of the
limiting cycle are obtained and its stability is analyzed.

Keywords: bifurcation of cycle birth, ecogeosystem, stability, catastrophe theory.
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Ìåòîäû ïñåâäîèíâåðñíîé àëãåáðû â çàäà÷àõ èäåíòèôèêàöèè ñîñòîÿíèÿ òîëñòûõ óïðóãèõ ïëèò /
Â.À. Ñòîÿí, Ê.Â. Äâèðíè÷óê // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 4. — Ñ. 65–75.

²ë.: 0. Òàáë.: 0. Á³áë³îãð.: 16 íàçâ.

Ðåøåíû çàäà÷è èäåíòèôèêàöèè òðåõìåðíîé ôóíêöèè ïîïåðå÷íûõ ñìåùåíèé òî÷åê òîëñòîé óïðó-
ãîé ïëèòû êîíå÷íûõ ðàçìåðîâ, äèíàìèêà êîòîðîé îïèñàíà ëèíåéíîé äèôôåðåíöèàëüíîé ìîäåëüþ ñ äèñ-
êðåòíûìè è íåïðåðûâíûìè íàáëþäåíèÿìè çà íà÷àëüíî-êðàåâûìè âíåøíåäèíàìè÷åñêèìè âîçìóùåíèÿ-
ìè ïëèòû. Ðàáî÷èìè âûáðàíû ñðåäíåêâàäðàòè÷åñêèé êðèòåðèé ñîãëàñîâàíèÿ ïîëó÷åííîãî ðåøåíèÿ ñ íà-
áëþäåíèÿìè çà ïëèòîé è ìåòîäû ëèíåéíîé ïñåâäîèíâåðñíîé àëãåáðû. Ñôîðìóëèðîâàíû óñëîâèÿ
òî÷íîñòè è îäíîçíà÷íîñòè ðåçóëüòàòîâ èäåíòèôèêàöèè.

Êëþ÷åâûå ñëîâà: ëèíåéíûå äèíàìè÷åñêèå ñèñòåìû, èäåíòèôèêàöèÿ, ïñåâäîèíâåðñèÿ, òîëñòûå óïðóãèå
ïëèòû, íåêîððåêòíûå íà÷àëüíî-êðàåâûå óñëîâèÿ.
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Ìåòîäè ïñåâäî³íâåðñíî¿ àëãåáðè â çàäà÷àõ ³äåíòèô³êàö³¿ ñòàíó òîâñòèõ ïðóæíèõ ïëèò / Â.À. Ñòîÿí,
Ê.Â. Äâ³ðíè÷óê // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. — 2016. — Òîì 52, ¹ 4. — Ñ. 65–75.

Ðîçâ’ÿçàíî çàäà÷³ ³äåíòèô³êàö³¿ òðèâèì³ðíî¿ ôóíêö³¿ ïîïåðå÷íèõ çì³ùåíü òî÷îê òîâñòî¿ ïðóæíî¿
ïëèòè ñê³í÷åííèõ ðîçì³ð³â, äèíàì³êà ÿêî¿ îïèñàíà ë³í³éíîþ äèôåðåíö³àëüíîþ ìîäåëëþ ç äèñêðåòíèìè ³
íåïåðåðâíèìè ñïîñòåðåæåííÿìè çà ïî÷àòêîâî-êðàéîâèìè çîâí³øíüîäèíàì³÷íèìè âïëèâàìè ïëèòè. Ðî-
áî÷èìè îáðàíî ñåðåäíüîêâàäðàòè÷íèé êðèòåð³é óçãîäæåííÿ îòðèìàíîãî ðîçâ’ÿçêó ç³ ñïîñòåðåæåííÿìè
çà ïëèòîþ òà ìåòîäè ë³í³éíî¿ ïñåâäî³íâåðñíî¿ àëãåáðè. Ñôîðìóëüîâàíî óìîâè òî÷íîñò³ òà îäíîçíà÷íîñò³
ðåçóëüòàò³â ³äåíòèô³êàö³¿.

Êëþ÷îâ³ ñëîâà: ë³í³éí³ äèíàì³÷í³ ñèñòåìè, ³äåíòèô³êàö³ÿ, ïñåâäî³íâåðñ³ÿ, òîâñò³ ïðóæí³ ïëèòè, íåêî-
ðåêòí³ ïî÷àòêîâî-êðàéîâ³ óìîâè.

Methods of pseudoinverse algebra in identification problems for the state of thick elastic plate /
V.A. Stoyan, K.V. Dvirnychuk // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 65–75.

The authors solve problems of identifying the three-dimensional function of transverse displacements of
points of a thick elastic plate of finite dimensions, whose dynamics is described by the linear differential model
with discrete and continuous observations of the initial-boundary external–dynamic perturbations of the plate.
The working criterion was selected as RMS criterion of matching the solution to the observations of the plate
and methods of linear pseudo-inverse algebra. The conditions for the accuracy and uniqueness of the
identification results are formulated.

Keywords: linear dynamic systems, thick elastic plates, incorrect initial-boundary problems, identification,
pseudo-inversion.

ÓÄÊ 519.872

Î ñëîæíûõ èìïóëüñàõ è èõ ñäâèãîâûõ õàðàêòåðèñòèêàõ / Å.Â. Êîáà, Î.Í. Êó÷åðÿâàÿ // Êèáåðíåòèêà
è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 4. — Ñ. 76–82.

²ë.: 3. Òàáë.: 0. Á³áë³îãð.: 3 íàçâè.

Ââåäåíû ïîíÿòèÿ ñëîæíîãî èìïóëüñà, ñäâèãîâîé ìåðû ïåðåñå÷åíèÿ äâóõ èìïóëüñîâ, ãðåáíåîáðàç-
íûõ èìïóëüñîâ, õàîòè÷íûõ èìïóëüñîâ. Äàíà îöåíêà âåðõíåé è íèæíåé ãðàíèö âåðîÿòíîñòè õîòÿ áû îä-
íîãî ïåðåñå÷åíèÿ, ñôîðìóëèðîâàíà è äîêàçàíà òåîðåìà î âåðõíèõ îöåíêàõ ïðè ïåðåñå÷åíèè ãðåáíåîá-
ðàçíûõ èìïóëüñîâ. Îïðåäåëåíû ôóíêöèÿ ðàñïðåäåëåíèÿ è ôóíêöèÿ ïëîòíîñòè ìîìåíòà ïåðâîãî ïåðå-
êðûòèÿ õàîòè÷íûõ èìïóëüñîâ.

Êëþ÷åâûå ñëîâà: ñëîæíûé èìïóëüñ, ñäâèãîâàÿ ìåðà ïåðåñå÷åíèÿ ñëîæíûõ èìïóëüñîâ, ãðåáíåîáðàçíûå
ñëîæíûå èìïóëüñû, ñëîæíûå õàîòè÷íûå èìïóëüñû.

Ïðî ñêëàäí³ ³ìïóëüñè òà ¿õí³ çñóâí³ õàðàêòåðèñòèêè / Î.Â. Êîáà, Î.Ì. Êó÷åðÿâà // Ê³áåðíåòèêà òà
ñèñòåìíèé àíàë³ç. — 2016. — Òîì 52, ¹ 4. — Ñ. 76–82.

Ââåäåíî ïîíÿòòÿ ñêëàäíîãî ³ìïóëüñó, çñóâíî¿ ì³ðè ïåðåòèíó äâîõ ³ìïóëüñ³â, ãðåáåíåïîä³áíèõ
³ìïóëüñ³â, õàîòè÷íèõ ³ìïóëüñ³â. Íàâåäåíî îö³íêó âåðõíüî¿ òà íèæíüî¿ ãðàíèöü éìîâ³ðíîñò³ õî÷à á îäíî-
ãî ïåðåòèíó ³ìïóëüñ³â, ñôîðìóëüîâàíî ³ äîâåäåíî òåîðåìó ïðî âåðõí³ îö³íêè ïðè ïåðåòèí³ ãðåáåíå-
ïîä³áíèõ ³ìïóëüñ³â. Âèçíà÷åíî ôóíêö³þ ðîçïîä³ëó òà ôóíêö³þ ù³ëüíîñò³ ìîìåíòó ïåðøîãî ïåðåòèíó õà-
îòè÷íèõ ³ìïóëüñ³â.

Êëþ÷îâ³ ñëîâà: ñêëàäíèé ³ìïóëüñ, çñóâíà ì³ðà ïåðåòèíó ñêëàäíèõ ³ìïóëüñ³â, ãðåáåíåïîä³áí³ ñêëàäí³
³ìïóëüñè, ñêëàäí³ õàîòè÷í³ ³ìïóëüñè.

Complex impulses and their shear performance / O.V. Koba, O.M. Kucheryava // Kibernetika i sistemnyi
analiz. — 2016. — Vol. 52, N 4. — P. 76–82.

The paper introduces the concept of complex impulse, shear measure of intersection of two impulses,
comb impulses, and chaotic impulses. The upper and lower boundaries for the probability of at least one
intersection are estimated and the theorem on the upper estimates in crossing the comb impulses is formulated.
The distribution function and the density function of the first overlap of chaotic pulses are determined.

Keywords: complex impulse, shear complex of crossing, of complex impulses, pulses intersection, measure
comb complex pulses, complex chaotic impulses.

ÓÄÊ 519.24

Çàäà÷à î âûõîäå èç èíòåðâàëà äèñêðåòíîé ìàðêîâñêîé äèôôóçèè / Ä.Â. Êîðîëþê // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 4. — Ñ. 83–89.

²ë.: 0. Òàáë.: 0. Á³áë³îãð.: 8 íàçâ.

Èññëåäóþòñÿ âåðîÿòíîñòè âûõîäà èç èíòåðâàëà äèñêðåòíîé ìàðêîâñêîé äèôôóçèè ñ èñïîëüçîâàíè-
åì åå àïïðîêñèìàöèè ïðîöåññîì Îðíøòåéíà–Óëåíáåêà ñ àñèìïòîòè÷åñêè ìàëîé äèôôóçèåé. Çàäà÷à âû-
õîäà èç èíòåðâàëà ðåøàåòñÿ íà îñíîâå ôóíêöèîíàëà äåéñòâèÿ, îïðåäåëÿåìîãî ýâîëþöèîííîé êîìïîíåí-
òîé ïðîöåññà Îðíøòåéíà–Óëåíáåêà. Ýêñïîíåíöèàëüíûé ãåíåðàòîð äèñêðåòíîé ìàðêîâñêîé äèôôóçèè ïî-
ðîæäàåò ôóíêöèîíàë äåéñòâèÿ ðåøåíèåì âàðèàöèîííîé çàäà÷è (ïðåîáðàçîâàíèåì Ôðåøå–Ëåæàíäðà).
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Êëþ÷åâûå ñëîâà: ðàçíîñòíîå ñòîõàñòè÷åñêîå óðàâíåíèå, ôóíêöèîíàë äåéñòâèÿ, âàðèàöèîííàÿ çàäà÷à, ýêñïî-
íåíöèàëüíûé ãåíåðàòîð, ïðîöåññ Îðíøòåéíà-Óëåíáåêà, ïîòåíöèàë äèíàìè÷åñêîé ñèñòåìû.

Çàäà÷à ïðî âèõ³ä ç ³íòåðâàëó äèñêðåòíî¿ ìàðêîâñüêî¿ äèôóç³¿ / Ä.Â. Êîðîëþê // Ê³áåðíåòèêà òà
ñèñòåìíèé àíàë³ç. — 2016. — Òîì 52, ¹ 4. — Ñ. 83–89.

Äîñë³äæóþòüñÿ éìîâ³ðíîñò³ âèõîäó ç ³íòåðâàëó äèñêðåòíî¿ ìàðêîâñêîé äèôóç³¿ ç âèêîðèñòàííÿì ¿¿
àïðîêñèìàö³¿ ïðîöåñîì Îðíøòåéíà–Óëåíáåêà ç àñèìïòîòè÷íî ìàëîþ äèôóç³ºþ. Çàäà÷à âèõîäó ç ³íòåðâà-
ëó âèð³øóºòüñÿ íà îñíîâ³ ôóíêö³îíàëà ä³¿, ùî âèçíà÷àºòüñÿ åâîëþö³éíî¿ êîìïîíåíòîþ ïðîöåñó
Îðíøòåéíà–Óëåíáåêà. Åêñïîíåíòíèé ãåíåðàòîð äèñêðåòíî¿ ìàðêîâñüêî¿ äèôóç³¿ ïîðîäæóº ôóíêö³îíàë
ä³¿ ð³øåííÿì âàð³àö³éíî¿ çàäà÷³ (ïåðåòâîðåííÿì Ôðåøå–Ëåæàíäðà).

Êëþ÷îâ³ ñëîâà: ð³çíèöåâå ñòîõàñòè÷íå ð³âíÿííÿ, ôóíêö³îíàë ä³¿, âàð³àö³éíà çàäà÷à, åêñïîíåíö³éíèé ãå-
íåðàòîð, ïðîöåñ Îðíøòåéíà–Óëåíáåêà, ïîòåíö³àë äèíàì³÷íî¿ ñèñòåìè.

The problem of a discrete markov diffusion abandoning an interval / D.V. Koroliouk // Kibernetika i
sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 83–89.

We analyze the probability that a discrete Markov diffusion abandons an interval and its approximation
by the Ornstein–Uhlenbeck process with asymptotically small diffusion is used. The problem of abandoning an
interval is solved on the basis of action functional defined by the evolution component of the
Ornstein–Uhlenbeck process. The exponential generator of discrete Markov diffusion generates the action
functional by solving the variational problem (Frechet–Legendre transformation).

Keywords: stochastic difference equation, action functional, variational problem, exponential generator,
Ornstein–Uhlenbeck process, potential of a dynamic system.

ÓÄÊ 517:977

Î ñòðîáîñêîïè÷åñêîé ñòðàòåãèè â ìåòîäå ðàçðåøàþùèõ ôóíêöèé äëÿ èãðîâûõ çàäà÷ óïðàâëåíèÿ
ñ òåðìèíàëüíîé ôóíêöèåé ïëàòû / È.Ñ. Ðàïïîïîðò // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. —
Òîì 52, ¹ 4. — Ñ. 90–102.

²ë.: 0. Òàáë.: 0. Á³áë³îãð.: 21 íàçâa.

Èññëåäîâàí ìåòîä ðàçðåøàþùèõ ôóíêöèé îòíîñèòåëüíî òåîðèè êîíôëèêòíî-óïðàâëÿåìûõ ïðîöåñ-
ñîâ ñ òåðìèíàëüíîé ôóíêöèåé ïëàòû. Ïðåäëîæåíà ñõåìà ìåòîäà, îáåñïå÷èâàþùàÿ.îêîí÷àíèå èãðû çà
îïðåäåëåííîå ãàðàíòèðîâàííîå âðåìÿ â êëàññå ñòðîáîñêîïè÷åñêèõ ñòðàòåãèé ïðè ìèíèìàëüíûõ äîïîë-
íèòåëüíûõ óñëîâèÿõ. Ïðèâåäåíû ðåçóëüòàòû ñðàâíåíèÿ ãàðàíòèðîâàííûõ âðåìåí ýòîé ñõåìû ìåòîäà ðàç-
ðåøàþùèõ ôóíêöèé ñ ïåðâûì ïðÿìûì ìåòîäîì Ïîíòðÿãèíà.

Êëþ÷åâûå ñëîâà: êâàçèëèíåéíàÿ äèôôåðåíöèàëüíàÿ èãðà, ìíîãîçíà÷íîå îòîáðàæåíèå, èçìåðèìûé ñå-
ëåêòîð, ñòðîáîñêîïè÷åñêàÿ ñòðàòåãèÿ.

Ïðî ñòðîáîñêîï³÷íó ñòðàòåã³þ â ìåòîä³ ðîçâ’ÿçóâàëüíèõ ôóíêö³é äëÿ ³ãðîâèõ çàäà÷ êåðóâàííÿ
ç òåðì³íàëüíîþ ôóíêö³ºþ ïëàòè / É.Ñ. Ðàïïîïîðò // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. — 2016. —
Òîì 52, ¹ 4. — Ñ. 90–102.

Äîñë³äæåíî ìåòîä ðîçâ’ÿçóâàëüíèõ ôóíêö³é ñòîñîâíî òåîð³³ êîíôë³êòíî-êåðîâàíèõ ïðîöåñ³â
ç òåðì³íàëüíîþ ôóíêö³ºþ ïëàòè. Çàïðîïîíîâàíî ñõåìó ìåòîäó, ùî çàáåçïå÷óº çàê³í÷åííÿ ãðè çà ïåâíèé
ãàðàíòîâàíèé ÷àñ ó êëàñ³ ñòðîáîñêîï³÷íèõ ñòðàòåã³é ïðè ì³í³ìàëüíèõ äîäàòêîâèõ óìîâàõ. Íàâåäåíî ðå-
çóëüòàòè ïîð³âíÿííÿ ãàðàíòîâàíèõ ÷àñ³â ö³º¿ ñõåìè ìåòîäó ðîçâ’ÿçóâàëüíèõ ôóíêö³é ç ïåðøèì ïðÿìèì
ìåòîäîì Ïîíòðÿã³íà.

Êëþ÷îâ³ ñëîâà: êâàç³ë³í³éíà äèôåðåíö³éíà ãðà, áàãàòîçíà÷íå â³äîáðàæåííÿ, âèì³ðíèé ñåëåêòîð, ñòðî-
áîñêîï³÷íà ñòðàòåã³ÿ.

Stroboscopic strategy in the resolving-functions method for control game problems with terminal payoff
function / I.S. Rappoport // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 90–102.

The paper investigates the method of resolving functions with respect to the theory of conflict-controlled
processes with terminal payoff function. The scheme of the method is proposed. This scheme ensures that the
game ends in a certain guaranteed time in the class of stroboscopic strategies with minimum additional
conditions. The guaranteed times for this scheme of the resolving- functions method are compared with those of
the first direct Pontryagin method.

Keywords: differential quasi-linear game, multi-valued mapping, measurable selector, stroboscopic strategy.
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Áåçûíôëÿöèîííûé ïîòðåáèòåëüñêèé ñïðîñ / Á.Á. Äóíàåâ // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2016. — Òîì 52, ¹ 4. — Ñ. 103–117.

²ë.: 1. Òàáë.: 2. Á³áë³îãð.: 21 íàçâa.
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Ïîêàçàíî, ÷òî ýêîíîìèêè âûñîêîðàçâèòûõ ñòðàí íå ìîãóò âûéòè èç íà÷àâøåãîñÿ â 2008 ã. êðèçèñà
èç-çà ñäåðæèâàíèÿ èõ öåíòðàëüíûìè áàíêàìè ãîäîâîé èíôëÿöèè, «íå á�ëüøåé äâóõ ïðîöåíòîâ», íå äàþ-
ùåé ðàñòè ïîòðåáèòåëüñêîìó ñïðîñó. Âìåøàòåëüñòâî öåíòðàëüíûõ áàíêîâ â ïðîöåññ êðèçèñà íàêà÷êîé äå-
íåã â ýêîíîìèêó è ñíèæåíèåì ïðîöåíòíûõ ñòàâîê äî íóëÿ ïðèâåëî ê ðåçêîìó ðîñòó ñïåêóëÿòèâíîãî ôè-
íàíñîâîãî ñåêòîðà çà ñ÷åò óãëóáëåíèÿ êðåäèòíîãî êðèçèñà è ê äåíåæíîé äåôëÿöèè â ðåàëüíîì ñåêòîðå, êî-
òîðàÿ ñîõðàíÿåò äåïðåññèþ.

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

Áåç³íôëÿö³éíèé ñïîæèâ÷èé ïîïèò / Á.Á. Äóíàºâ // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. — 2016. — Òîì 52,
¹ 4. — Ñ. 103–117.

Ïîêàçàíî, ùî åêîíîì³êè âèñîêîðîçâèíåíèõ êðà¿í íå ìîæóòü âèéòè ç ðîçïî÷àòî¿ ó 2008 ð. êðèçè ÷å-
ðåç ñòðèìóâàííÿ ¿õí³ìè öåíòðàëüíèìè áàíêàìè ð³÷íî¿ ³íôëÿö³¿, «íå á³ëüøî¿ äâîõ â³äñîòê³â», ùî íå äàº
ìîæëèâîñò³ çðîñòàòè ñïîæèâ÷îìó ïîïèòó. Âòðó÷àííÿ öåíòðàëüíèõ áàíê³â ó ïðîöåñ êðèçè íàêà÷óâàííÿì
ãðîøåé â åêîíîì³êó ³ çíèæåííÿì ïðîöåíòíèõ ñòàâîê äî íóëÿ ïðèçâåëî äî ð³çêîãî çðîñòàííÿ ñïåêóëÿòèâ-
íîãî ô³íàíñîâîãî ñåêòîðà çà ðàõóíîê ïîãëèáëåííÿ êðåäèòíî¿ êðèçè ³ äî ãðîøîâî¿ äåôëÿö³¿ ó ðåàëüíîìó
ñåêòîð³, ÿêà çáåð³ãàº äåïðåñ³þ.

Êëþ÷îâ³ ñëîâà: åêîíîì³êà, ð³âíîâàãà, ïîïèò, ïðîïîçèö³ÿ, êðèçà, ðèíîê, êîí’þíêòóðà, ïðàöÿ, êàï³òàë,
ãðîø³, àìîðòèçàö³ÿ, ³íâåñòèö³¿, ³íôëÿö³ÿ, äåïðåñ³ÿ.

Non-inflationary consumer demand / B.B. Dunaev // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52,
N 4. — P. 103–117.

The author shows that economies of developed countries cannot come out of the crisis began in 2008
because the central banks crack down annual inflation, “no greater than two percent,” which does not allow
consumer demand to grow. Pumping money into the economy and reducing interest rates to zero led to a sharp
increase in speculative financial sector due to the deepening credit crisis and led to monetary deflation in the
real sector, which keeps depression.

Keywords: economy, equilibrium, demand, suggestion, crisis, market, state of affairs, labour, capital, money,
depreciation, investments, inflation, depression.

ÓÄÊ 669:539.42:519.853.4

Ðàçðàáîòêà ìåòîäîâ îïòèìèçàöèè äëÿ ïîèñêà íàèëó÷øåé êîìáèíàöèè ïîêàçàòåëåé ïðî÷íîñòè è
âÿçêîñòè ñïëàâîâ / Ã.Ì. Çðàæåâñêèé, A.Í. Ãîëîäíèêîâ, Ñ.Ï. Óðÿñüåâ, A.Ã. Çðàæåâñêèé //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 4. — Ñ. 118–133.

²ë.: 2. Òàáë.: 1. Á³áë³îãð.: 14 íàçâ.

Ïðåäëîæåíû ìàòåìàòè÷åñêèå ìåòîäû äëÿ îïòèìèçàöèè õèìè÷åñêîãî ñîñòàâà ñïëàâîâ è òåõíîëîãè-
÷åñêèõ ïàðàìåòðîâ èõ èçãîòîâëåíèÿ â ïðîöåññå ðàçðàáîòêè íîâûõ ìàðîê ñòàëåé â óñëîâèÿõ çíà÷èòåëüíîé
íåîïðåäåëåííîñòè. Â îïòèìèçàöèîííûõ çàäà÷àõ èñïîëüçîâàíû ñòàòèñòè÷åñêèå ìîäåëè ìåõàíè÷åñêèõ
ñâîéñòâ íîâûõ ñïëàâîâ. Äëÿ îöåíêè ïðàâîãî õâîñòà ðàñïðåäåëåíèÿ âåðîÿòíîñòåé ïîêàçàòåëÿ ðàçðóøåíèÿ
ïî ìåòîäó Øàðïè ñ V-îáðàçíûì íàäðåçîì (CVN) èñïîëüçîâàí CVaR, êîòîðûé ÿâëÿåòñÿ âûïóêëîé ôóíê-
öèåé. Ïðåäëîæåíû ìàòåìàòè÷åñêèå ìåòîäû ðåøåíèÿ çàäà÷ ìàêñèìèçàöèè.

Êëþ÷åâûå ñëîâà: ñïëàâ, îïòèìèçàöèÿ, CVaR, êâàíòèëü, CVN.

Ðîçðîáêà ìåòîä³â îïòèì³çàö³¿ äëÿ ïîøóêó íàéêðàùî¿ êîìá³íàö³¿ ì³öíîñò³ òà â’ÿçêîñò³ ñïëàâ³â /
Ã.Ì. Çðàæåâñüêèé, Î.Ì. Ãîëîäí³êîâ, Ñ.Ï. Óðÿñüºâ, O.Ã. Çðàæåâñüêèé // Ê³áåðíåòèêà òà ñèñòåìíèé
àíàë³ç. — 2016. — Òîì 52, ¹ 4. — Ñ. 118–133.

Çàïðîïîíîâàíî ìàòåìàòè÷í³ ìåòîäè äëÿ îïòèì³çàö³¿ õ³ì³÷íîãî ñêëàäó ñïëàâ³â òà òåõíîëîã³÷íèõ
ïàðàìåòð³â ¿õíüîãî âèãîòîâëåííÿ â ïðîöåñ³ ðîçðîáëåííÿ íîâèõ ìàðîê ñòàëåé â óìîâàõ çíà÷íî¿ íåâèç-
íà÷åíîñò³. Â îïòèì³çàö³éíèõ çàäà÷àõ âèêîðèñòîâóþòüñÿ ñòàòèñòè÷í³ ìîäåë³ ìåõàí³÷íèõ âëàñòèâîñòåé íî-
âèõ ñïëàâ³â. Äëÿ îö³íêè ïðàâîãî õâîñòà éìîâ³ðí³ñíîãî ðîçïîä³ëó ïîêàçíèêà ðóéíóâàííÿ çà ìåòîäîì
Øàðï³ ç V-ïîä³áíèì íàäð³çîì (CVN) âèêîðèñòàíî CVaR, ÿêèé º îïóêëîþ ôóíêö³ºþ. Çàïðîïîíîâàíî ìà-
òåìàòè÷í³ ìåòîäè ðîçâ’ÿçàííÿ òàêèõ çàäà÷ ìàêñèì³çàö³¿.

Êëþ÷îâ³ ñëîâà: ñïëàâ, îïòèì³çàö³ÿ, CVaR, êâàíòèëü, CVN.

Optimization techniques to obtain the best combination of alloy strength and toughness /
G.M. Zrazhevsky, À.N. Golodnikov, S.Ð. Uryasev, A.G. Zrazhevsky // Kibernetika i sistemnyi analiz. —
2016. — Vol. 52, N 4. — P. 118–133.

The paper proposes mathematical tools for optimization of combinations of processing parameters and
alloy compositions for the development of new and improved steels. Development process of new steels
involves a lot of uncertainties. For this reason statistical models for mechanical properties of new alloys are
used in optimization problems. Particularly, we use CVaR for estimating the right tail of CVN (Charpy V-Notch
impact on toughness) distribution. This results in non-concave (convex) objective functions in maximization
problem. The paper suggests methods for solving such a problem.

Keywords: alloy, optimization, CVaR, quantile, CVN.
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ÓÄÊ [519.245+519.214]: 519.237.8

Ðåøåíèå çàäà÷è êëàññèôèêàöèè ñ èñïîëüçîâàíèåì �-ñåòåé / Ì.À. Èâàí÷óê, È.Â. Ìàëûê //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 4. — Ñ. 134–144.

²ë.: 5. Òàáë.: 0. Á³áë³îãð.: 24 íàçâè.

Ïðåäëîæåí íîâûé ìåòîä ðåøåíèÿ çàäà÷è êëàññèôèêàöèè, îñíîâàííûé íà ðàçäåëåíèè äâóõ ìíî-
æåñòâ â ïðîñòðàíñòâå R d ïóòåì ïîñòðîåíèÿ è ðàçäåëåíèÿ �-ñåòåé ýòèõ ìíîæåñòâ â ðàíæèðîâàííîì ïðî-
ñòðàíñòâå îòíîñèòåëüíî ãèïåðïëîñêîñòåé. Ââåäåíî ïîíÿòèå îáëàñòè ðàçäåëåíèÿ — òåõ çíà÷åíèé �, ïðè
êîòîðûõ âîçìîæíî ðàçäåëèòü ìíîæåñòâà. Ïðèâåäåíû ïðèìåðû îáëàñòè ðàçäåëåíèÿ äëÿ ñëó÷àéíûõ âåëè-
÷èí ñ ðàçíûìè ðàñïðåäåëåíèÿìè è äîêàçàíà òåîðåìà î åå ñõîäèìîñòè. Ââåäåíî ïîíÿòèå ñîâîêóïíîñòè
âñåõ âîçìîæíûõ �-ñåòåé íåêîòîðîãî ìíîæåñòâà è äîêàçàíû åå ñâîéñòâà. Äîêàçàíà ñëàáàÿ ñõîäèìîñòü
íîðìèðîâàííîé ðàçíîñòè ýìïèðè÷åñêîé è òåîðåòè÷åñêîé êðèâûõ ðàçäåëåíèÿ ê íîðìàëüíîìó ðàñïðåäåëå-
íèþ, ÷òî ïîçâîëÿåò ïðîâåðÿòü ãèïîòåçû î ìåñòîíàõîæäåíèè òåîðåòè÷åñêîé êðèâîé ðàçäåëåíèÿ â êîí-
êðåòíîé òî÷êå.

Êëþ÷åâûå ñëîâà: �-ñåòè, ðàçäåëåíèå ìíîæåñòâ, ðàçìåðíîñòü Âàïíèêà–×åðâîíåíêèñà, êëàññèôèêà-
öèÿ.

Ðîçâ’ÿçàííÿ çàäà÷³ êëàñèô³êàö³¿ ç âèêîðèñòàííÿì �-ñ³òîê / Ì.À. ²âàí÷óê, ².Â. Ìàëèê // Ê³áåðíåòèêà
òà ñèñòåìíèé àíàë³ç. — 2016. — Òîì 52, ¹ 4. — Ñ. 134–144.

Çàïðîïîíîâàíî íîâèé ìåòîä ðîçâ’ÿçàííÿ çàäà÷³ êëàñèô³êàö³¿, ùî áàçóºòüñÿ íà â³äîêðåìëåíí³ äâîõ
ìíîæèí â ïðîñòîð³ R d øëÿõîì ïîáóäîâè òà â³äîêðåìëåííÿ �-ñ³òîê öèõ ìíîæèí â ðàíæîâàíîìó ïðîñòîð³
â³äíîñíî ã³ïåðïëîùèí. Ââåäåíî ïîíÿòòÿ îáëàñò³ ïîä³ëó — òèõ çíà÷åíü � , ïðè ÿêèõ ìîæëèâî â³äîêðåìè-
òè ìíîæèíè. Íàâåäåíî ïðèêëàäè îáëàñò³ ïîä³ëó äëÿ âèïàäêîâèõ âåëè÷èí, ðîçïîä³ëåíèõ çà íàéá³ëüø
âæèâàíèìè çàêîíàìè ðîçïîä³ëó, òà äîâåäåíî òåîðåìó ïðî ¿¿ çá³æí³ñòü. Ââåäåíî ïîíÿòòÿ ñóêóïíîñò³ âñ³õ
ìîæëèâèõ �-ñ³òîê äåÿêî¿ ìíîæèíè òà äîâåäåíî äåÿê³ ¿¿ âëàñòèâîñò³. Äîâåäåíà ñëàáêà çá³æí³ñòü íîðìîâà-
íî¿ ð³çíèö³ åìï³ðè÷íî¿ òà òåîðåòè÷íî¿ êðèâèõ â³äîêðåìëåííÿ äî íîðìàëüíîãî ðîçïîä³ëó, ùî äîçâîëÿº ïå-
ðåâ³ðÿòè ã³ïîòåçè ïðî ì³ñöåçíàõîäæåííÿ òåîðåòè÷íî¿ êðèâî¿ â³äîêðåìëåííÿ â êîíêðåòí³é òî÷ö³.

Êëþ÷îâ³ ñëîâà: �-ñ³òêè, â³äîêðåìëåííÿ ìíîæèí, ðîçì³ðí³ñòü Âàïí³êà–×åðâîíåíê³ñà, êëàñèô³êàö³ÿ.

Solving the classification problem using �-nets / M.A. Ivanchuk, I.V. Malyk // Kibernetika i sistemnyi
analiz. — 2016. — Vol. 52, N 4. — P. 134–144.

The new method of the solution the classification problem is proposed in the paper. The method is based
on separating two sets in the space R d by constructing and separating �-nets of these sets in a ranked space with
respect to hyperplanes. The concept of the set of possible values of � for �-nets of both sets is introduced in the
paper. The properties of this set and the theorem of its convergence are proved. The paper contains examples of
the set of possible values for the most useful distributions. The concept of the set of all possible �-nets of the set
is introduced in the paper. Weak convergence of the normalized difference of the empiric and theoretic
separation curves to the normal distribution is proved. It makes possible to check the hypothesis of the place of
theoretic separation curve at a specific point.

Keywords: �-nets, sets’ separation, VC-dimension, classification.

ÓÄÊ 532.22

Ìîäåëèðîâàíèå ðåçêèõ èçìåíåíèé ïîïóëÿöèîííîé äèíàìèêè ñ äâóìÿ ïîðîãîâûìè ñîñòîÿíèÿìè /
À.Þ. Ïåðåâàðþõà // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 4. — Ñ. 145–154.

²ë.: 3. Òàáë.: 0. Á³áë³îãð.: 16 íàçâ.

Ðåøàåòñÿ çàäà÷à ìîäåëèðîâàíèÿ âñïûøêè ÷èñëåííîñòè áèîëîãè÷åñêîãî âèäà, êîòîðàÿ íà÷èíàåòñÿ ñ
äîñòèæåíèÿ îñîáîãî íåòðèâèàëüíîãî ñîñòîÿíèÿ äèíàìè÷åñêîé ñèñòåìû. Ïîïóëÿöèîííûé ïðîöåññ ðàçáè-
âàåòñÿ íà ïîñëåäîâàòåëüíîñòü îòëè÷àþùèõñÿ îäíà îò äðóãîé ñòàäèé. Ìîäåëü èìèòèðóåò ýôôåêò ñàìîï-
ðîèçâîëüíîãî ïåðåõîäà îò ñëàáûõ ôëóêòóàöèé ÷åðåç ìàêñèìèçàöèþ ðåïðîäóêòèâíîé ýôôåêòèâíîñòè ê
ïðåâûøåíèþ ýêîëîãè÷åñêîé åìêîñòè ñðåäû ñ ïîñëåäóþùåé ôàçîé áûñòðîãî ñïîíòàííîãî çàòóõàíèÿ ïðî-
öåññà. Äëÿ îïèñàíèÿ ïåðåõîäà ìåæäó çàêëþ÷èòåëüíûìè ñòàäèÿìè âñïûøêè èñïîëüçóåòñÿ ìåòîä êîíòðî-
ëèðóåìîé ôóíêöèîíàëüíîé ðåàëèçàöèè ìåòàìîðôîçîâ ïîâåäåíèÿ òðàåêòîðèè. Îðèãèíàëüíûé âû÷èñëè-
òåëüíûé àïïàðàò íà îñíîâå äèñêðåòíî-íåïðåðûâíîé ñòðóêòóðû âðåìåíè ñ ïðåäèêàòèâíûìè êîíñòðóêöèÿ-
ìè ïîçâîëÿåò ïðèìåíÿòü ñöåíàðíûé ïîäõîä ê îöåíêå ðàçâèòèÿ ýêîëîãè÷åñêèõ ñèòóàöèé. Çíà÷èìîñòü
ðåçóëüòàòîâ îáîñíîâàíà àíàëèçîì ñâåäåíèé î âñïûøêàõ ìåëêèõ íàñåêîìûõ âðåäèòåëåé, ïèòàþùèõñÿ íà
îãðàíè÷åííîì ÷èñëå ïðèãîäíûõ ðàñòåíèé è ñïîñîáíûõ ïðè îïðåäåëåííûõ óñëîâèÿõ âûõîäèòü èç-ïîä
êîíòðîëÿ ïàðàçèòè÷åñêèõ íàåçäíèêîâ.

Êëþ÷åâûå ñëîâà: ìîäåëè ïîïóëÿöèé, ãèáðèäíûå âû÷èñëèòåëüíûå ñòðóêòóðû.

Ìîäåëþâàííÿ ð³çêèõ çì³í ïîïóëÿö³éíî¿ äèíàì³êè ç äâîìà ïîðîãîâèìè ñòàíàìè / À.Þ. Ïåðåâàðþõà
// Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. — 2016. — Òîì 52, ¹ 4. — Ñ. 145–154.

Ìîäåëþºòüñÿ ñïàëàõ ÷èñåëüíîñò³ á³îëîã³÷íîãî âèäó, ÿêèé ïî÷èíàºòüñÿ ç äîñÿãíåííÿ îñîáëèâîãî íå-
òðèâ³àëüíîãî ñòàíó äèíàì³÷íî¿ ñèñòåìè. Ïîïóëÿö³éíèé ïðîöåñ ðîçáèâàºòüñÿ íà ïîñë³äîâí³ñòü ñòàä³é, ÿê³
â³äð³çíÿþòüñÿ. Ìîäåëü ³ì³òóº åôåêò ìèìîâ³ëüíîãî ïåðåõîäó â³ä ñëàáêèõ ôëóêòóàö³é ÷åðåç ìàêñèì³çàö³þ
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ðåïðîäóêòèâíî¿ åôåêòèâíîñò³ äî ïåðåâèùåííÿ åêîëîã³÷íî¿ ºìíîñò³ ñåðåäîâèùà ç íàñòóïíîþ ôàçîþ øâèä-
êîãî ñïîíòàííîãî çàãàñàííÿ ïðîöåñó. Äëÿ îïèñó ïåðåõîäó ì³æ çàêëþ÷íèìè ñòàä³ÿìè ñïàëàõó âèêîðèñòàíî
ìåòîä êîíòðîëüîâàíî¿ ôóíêö³îíàëüíî¿ ðåàë³çàö³¿ ìåòàìîðôîç³â ïîâåä³íêè òðàºêòîð³¿. Îðèã³íàëüíèé îá÷èñ-
ëþâàëüíèé àïàðàò íà îñíîâ³ äèñêðåòíî-áåçïåðåðâíî¿ ñòðóêòóðè ÷àñó ç ïðåäèêàòèâíèìè êîíñòðóêö³ÿìè äîç-
âîëÿº çàñòîñîâóâàòè ñöåíàðíèé ï³äõ³ä äî îö³íêè ðîçâèòêó åêîëîã³÷íèõ ñèòóàö³é. Çíà÷èì³ñòü ðåçóëüòàò³â
îáãðóíòîâàíà àíàë³çîì äàíèõ ïðî ñïàëàõè äð³áíèõ êîìàõ øê³äíèê³â, êîíòðîëüîâàíèõ ïàðàçèòè÷íèìè íà-
¿çíèêàìè, ùî âðàæàþòü îáìåæåíå ÷èñëî ïðèäàòíèõ ñ³ëüñüêîãîñïîäàðñüêèõ ðîñëèí.

Êëþ÷îâ³ ñëîâà: ìîäåë³ ïîïóëÿö³é, ã³áðèäí³ îá÷èñëþâàëüí³ ñòðóêòóðè.

Simulation of abrupt changes in populational dynamics with two threshold states / A.Yu. Perevaryukha //
Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 145–154.

The author solves the problem of modeling outbreaks of a species, which begins with the achievement of
specific non-trivial state of a dynamic system. Population process is divided into a sequence of substantially different
stages. The model simulates the effect of spontaneous transition from weak to acceleration fluctuations of
reproductive activity followed by the phase of rapid spontaneous decay. To describe the transition between final
stages of the outbreak, the method of controlled functional realization of metamorphoses of trajectory behavior is
used. Differential equations are combined with predicative constructions in software environment. The original
computational unit based on discrete-continuous time allows us to apply the scenario approach to the assessment of
environmental situations. To study such discrete-continuous models, AnyLogic5 computing environment with
support for language Java are used, where the developer can enter your own data types as interfaces.

Keywords: population dynamics, hybrid computing structures.

ÓÄÊ 519.21

Îïòèìàëüíûå ñòðàòåãèè è îöåíêà ïîëóíåïðåðûâíîãî îáðûâíîãî óïðàâëÿåìîãî ìàðêîâñêîãî
ïðîöåññà / Ï.Ð. Øïàê, ß.È. Åëåéêî // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 4. —
Ñ. 155–160.

²ë.: 0. Òàáë.: 0. Á³áë³îãð.: 5 íàçâ.

Ðàññìîòðåíû îáðûâíûå óïðàâëÿåìûå ìàðêîâñêèå ïðîöåññû ñ íåñ÷åòíûìè ìíîæåñòâàìè ñîñòîÿíèé è
óïðàâëåíèé íà êîíå÷íîì ïðîìåæóòêå âðåìåíè. Ïðèâåäåíû îïðåäåëåíèÿ îáðûâíîãî óïðàâëÿåìîãî ìàðêîâ-
ñêîãî ïðîöåññà, îöåíêè ïóòè è îïòèìàëüíîé ñòðàòåãèè, à òàêæå äîêàçàíî ôóíäàìåíòàëüíîå óðàâíåíèå â
ñëó÷àå, êîãäà ìíîæåñòâàìè ñîñòîÿíèé è óïðàâëåíèé ÿâëÿþòñÿ èçìåðèìûå ïðîñòðàíñòâà. Ïðåäëîæåí ìåòîä
ïîñòðîåíèÿ îïòèìàëüíîé ñòðàòåãèè è äîêàçàíî ñóùåñòâîâàíèå ðàâíîìåðíî îïòèìàëüíîé ñòðàòåãèè â ñëó-
÷àå, êîãäà ìíîæåñòâàìè ñîñòîÿíèé è óïðàâëåíèé åñòü ñåïàðàáåëüíûå ìåòðè÷åñêèå ïðîñòðàíñòâà.

Êëþ÷åâûå ñëîâà: îáðûâíîé óïðàâëÿåìûé ìàðêîâñêèé ïðîöåññ, îïòèìàëüíàÿ ñòðàòåãèÿ, ðàâíîìåðíî
îïòèìàëüíàÿ ñòðàòåãèÿ, îöåíêà ïóòè, ôóíäàìåíòàëüíîå óðàâíåíèå.

Îïòèìàëüí³ ñòðàòåã³¿ òà îö³íêà íàï³âíåïåðåâíèõ îáðèâíèõ êåðîâàíèõ ìàðêîâñüêèõ ïðîöåñ³â /
Ï.Ð. Øïàê, ß.². ªëåéêî // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. — 2016. — Òîì 52, ¹ 4. — Ñ. 155–160.

Ðîçãëÿíóòî îáðèâí³ êåðîâàí³ ìàðêîâñüê³ ïðîöåñè ç íåçë³÷åííèìè ìíîæèíàìè ñòàí³â òà êåðóâàíü íà
ñê³í÷åííîìó ÷àñîâîìó ³íòåðâàë³. Íàâåäåíî îçíà÷åííÿ îáðèâíîãî êåðîâàíîãî ìàðêîâñüêîãî ïðîöåñó,
îö³íêè øëÿõó òà îïòèìàëüíî¿ ñòðàòåã³¿, à òàêîæ äîâåäåíî ³ñòèíí³ñòü ôóíäàìåíòàëüíîãî ð³âíÿííÿ çà
óìîâ, êîëè ìíîæèíè ñòàí³â òà êåðóâàíü º âèì³ðíèìè ïðîñòîðàìè. Íàâåäåíî ìåòîä ïîáóäîâè ð³âíîì³ðíî
îïòèìàëüíî¿ ñòðàòåã³¿ ó âèïàäêó, êîëè ìíîæèíè ñòàí³â òà êåðóâàíü ÿâëÿþòü ñîáîþ ñåïàðàáåëüí³ ìåò-
ðè÷í³ ïðîñòîðè.

Êëþ÷îâ³ ñëîâà: îáðèâíèé êåðîâàíèé ìàðêîâñüêèé ïðîöåñ, îïòèìàëüíà ñòðàòåã³ÿ, ð³âíîì³ðíî îïòèìàëü-
íà ñòðàòåã³ÿ, îö³íêà øëÿõó, ôóíäàìåíòàëüíå ð³âíÿííÿ.

Assessment and optimal policies of semi-continuous killed Markov decision processes / P.R. Shpak,
Y.I. Yeleyko // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 155–160.

In the paper, we consider killed Markov decision processes with uncountable sets of states and controls
on a finite time interval. Definitions of killed Markov decision process and assessment of the way and optimal
policy are given, as well as fundamental equation is proved in the case where the set of states and set of controls
are measurable spaces. We also proposed a method to construct the optimal strategy and proved the existence of
a uniformly optimal policy in case where the set of states and set of controls are separable metric spaces.

Keywords: killed Markov decision process, optimal policy, uniformly optimal policy, assessment of the way,
fundamental equation.

ÓÄÊ 519.17

Êâàäðàòíàÿ ðàçíîñòíàÿ ðàçìåòêà íåêîòîðûõ ãðàôîâ / Ç.À. Øåðìàí // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2016. — Òîì 52, ¹ 4. — Ñ. 161–166.
²ë.: 2. Òàáë.: 0. Á³áë³îãð.: 5 íàçâ.

Ðàññìîòðåíû ìåòîäû ïîñòðîåíèÿ êâàäðàòíîé ðàçíîñòíîé ðàçìåòêè öèêëà-êàêòóñà Cm
n( ) , îäíîòî÷å÷íî-

ãî ñîåäèíåíèÿ n êîïèé öèêëà Cm è n êîïèé öåïè P2, îäíîòî÷å÷íîãî ñîåäèíåíèÿ n êîïèé öèêëà Cm è öåïè
Pn�1, à òàêæå äèçúþíêòèâíîãî îáúåäèíåíèÿ îäíîòî÷å÷íîãî ñîåäèíåíèÿ n êîïèé öèêëà Cm ñ öåïüþ Pn.
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Êëþ÷åâûå ñëîâà: êâàäðàòíàÿ ðàçíîñòíàÿ ðàçìåòêà, êâàäðàòíûé ðàçíîñòíûé ãðàô, îäíîòî÷å÷íîå ñîåäè-
íåíèå öèêëîâ.

Êâàäðàòíà ð³çíèöåâà ðîçì³òêà äåÿêèõ ãðàô³â / Ç.Î. Øåðìàí // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. —
2016. — Òîì 52, ¹ 4. — Ñ. 161–166.

Ðîçãëÿíóòî ìåòîäè ïîáóäîâè êâàäðàòíî¿ ð³çíèöåâî¿ ðîçì³òêè öèêëó-êàêòóñà Cm
n( ) , îäíîòî÷êîâîãî

ç’ºäíàííÿ n êîï³é öèêëó Cm òà n êîï³é ëàíöþãà P2, îäíîòî÷êîâîãî ç’ºäíàííÿ n êîï³é öèêëó Cm òà ëàíöþ-
ãà Pn�1, à òàêîæ äèç’þíêòèâíîãî îá’ºäíàííÿ îäíîòî÷êîâîãî ç’ºäíàííÿ n êîï³é öèêëó Cm ç ëàíöþãîì Pn.

Êëþ÷îâ³ ñëîâà: êâàäðàòíà ð³çíèöåâà ðîçì³òêà, êâàäðàòíèé ð³çíèöåâèé ãðàô, îäíîòî÷êîâå ç’ºäíàííÿ
öèêë³â.

Square difference labeling of some graphs / Z.O. Sherman // Kibernetika i sistemnyi analiz. — 2016. —
Vol. 52, N 4. — P. 161–166.

The author considers some methods for constructing of square difference labeling of the cycle-cactus

Cm
n( ) ; one-point connection of n-copies of cycle Cm and of n copies of path P2; of one-point connection of n

copies of cycle Cm and path Pn�1, as well as disjunctive union of one-point connection of n copies of cycle Cm
with the path Pn.

Keywords: square difference labeling, square difference graph, one-point connection cycles.

ÏÐÎÃÐÀÌÍÎ-ÒÅÕÍ²×Í² ÊÎÌÏËÅÊÑÈ SOFTWARE–HARDWARE COMPLEXES

ÓÄÊ 004.942:616-073.175

Ìåòîä ïîñòðîåíèÿ íå÷åòêîé ðåãðåññèîííîé ìîäåëè íà îñíîâå LARS äëÿ âûáîðà çíà÷èìûõ
ïðèçíàêîâ / À.Ë. Åðîõèí, À.Ñ. Áàáèé, À.Ñ. Íå÷èïîðåíêî, À.Ï. Òóðóòà // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2016. — Òîì 52, ¹ 4. — Ñ. 167–173.

²ë.: 3. Òàáë.: 0. Á³áë³îãð.: 25 íàçâ.

Ïðåäëîæåí ìåòîä ïîñòðîåíèÿ íå÷åòêîé ðåãðåññèîííîé ìîäåëè íà îñíîâå LARS. Ðàññìîòðåíû îñî-
áåííîñòè èñïîëüçîâàíèÿ íå÷åòêîãî ðåãðåññèîííîãî àíàëèçà â çàäà÷àõ ìåäèöèíñêîé äèàãíîñòèêè. Äàí-
íûé ìåòîä ïîçâîëÿåò ñîêðàòèòü ÷èñëî ïàðàìåòðîâ ìîäåëè, âëèÿþùèõ íà ïðîãíîçèðóåìóþ ñòåïåíü îá-
ñòðóêöèè íîñîâîãî äûõàíèÿ è èçáåæàòü «ïåðåòðåíèðîâàííîñòè» ìîäåëè.

Êëþ÷åâûå ñëîâà: ðèíîìàíîìåòðèÿ, íå÷åòêèé ðåãðåññèîííûé àíàëèç, ìåòîä LARS, âûáîð çíà÷èìûõ
ôàêòîðîâ, ìóëüòèêîëëèíåàðíîñòü, ëèíåéíîå ïðîãðàììèðîâàíèå.

Ìåòîä ïîáóäîâè íå÷³òêî¿ ðåãðåñ³éíî¿ ìîäåë³ íà îñíîâ³ LARS äëÿ âèáîðó çíà÷èìèõ îçíàê /
À.Ë. ªðîõ³í, À.Ñ. Áàá³é, À.Ñ. Íå÷èïîðåíêî, Î.Ï. Òóðóòà // Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç. — 2016. —
Òîì 52, ¹ 4. — Ñ. 167–173.

Çàïðîïîíîâàíî ìåòîä ïîáóäîâè íå÷³òêî¿ ðåãðåñ³éíî¿ ìîäåë³ íà îñíîâ³ LARS. Ðîçãëÿíóòî îñîáëè-
âîñò³ âèêîðèñòàííÿ íå÷³òêîãî ðåãðåñ³éíîãî àíàë³çó ó çàäà÷àõ ìåäè÷íî¿ ä³àãíîñòèêè. Öåé ìåòîä äîçâîëÿº
ñêîðîòèòè ÷èñëî ïàðàìåòð³â ìîäåë³, ÿê³ âïëèâàþòü íà ïðîãíîçîâàíèé ñòóï³íü îáñòðóêö³¿ íîñîâîãî äèõàí-
íÿ, à òàêîæ óíèêíóòè «ïåðåòðåíîâàíîñò³» ìîäåë³.

Êëþ÷îâ³ ñëîâà: ðèíîìàíîìåòð³ÿ, íå÷³òêèé ðåãðåñ³éíèé àíàë³ç, ìåòîä LARS, âèá³ð çíà÷óùèõ ôàêòîð³â,
ìóëüòèêîë³íåàðí³ñòü, ë³í³éíå ïðîãðàìóâàííÿ.

The method to construct fuzzy regression model based on LARS for selection of significant features /
A.L. Yerokhin, A.S. Babii, A.S. Nechyporenko, O.P. Turuta // Kibernetika i sistemnyi analiz. — 2016. —
Vol. 52, N 4. — P. 167–173.

The paper proposes a method to construct a fuzzy regression model based on the LARS. The features of
the use of fuzzy regression analysis for medical diagnosis are considered. The proposed method can reduce the
number of model parameters affecting the projected degree of obstruction of nasal breathing and allows one to
avoid “overtraining” of the model.

Keywords: rhinomanometry, fuzzy regression analysis, method LARS, selection of significant factors,
multicollinearity, linear programming.
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ÓÄÊ 004.942+623.454.862

Êðèòåðèè âûáîðà ëèíåéíîé ìîäåëè äëÿ ðåøåíèÿ äèñêðåòíûõ íåêîððåêòíûõ çàäà÷ íà îñíîâå
ñèíãóëÿðíîãî ðàçëîæåíèÿ è ñëó÷àéíîãî ïðîåöèðîâàíèÿ / Å.Ã. Ðåâóíîâà // Êèáåðíåòèêà è ñèñòåìíûé
àíàëèç. — 2016. — Òîì 52, ¹ 4. — Ñ. 174–192.

²ë.: 3. Òàáë.: 2. Á³áë³îãð.: 45 íàçâ.

Ðàçðàáîòàíû êðèòåðèè äëÿ îïðåäåëåíèÿ îïòèìàëüíîãî ÷èñëà êîìïîíåíò ëèíåéíîé ìîäåëè ïðè ðå-
øåíèè äèñêðåòíîé íåêîððåêòíîé çàäà÷è ìåòîäàìè óñå÷åííîãî ñèíãóëÿðíîãî ðàçëîæåíèÿ è ñëó÷àéíîãî
ïðîåöèðîâàíèÿ. Äëÿ ýòîãî èññëåäîâàíî ïîâåäåíèå çàâèñèìîñòåé îøèáêè âåêòîðà ðåøåíèÿ è îøèáêè âîñ-
ñòàíîâëåíèÿ âåêòîðà ïðàâîé ÷àñòè îò ðàçìåðíîñòè ìîäåëè è èõ ìèíèìóìîâ. Ïðîâåäåíî òàêæå ýêñïåðè-
ìåíòàëüíîå èññëåäîâàíèå ðàçðàáîòàííûõ êðèòåðèåâ.

Êëþ÷åâûå ñëîâà: äèñêðåòíàÿ íåêîððåêòíàÿ çàäà÷à, óñå÷åííîå ñèíãóëÿðíîå ðàçëîæåíèå, ñëó÷àéíîå ïðî-
åöèðîâàíèå, êðèòåðèè âûáîðà ìîäåëè.

Êðèòåð³¿ âèáîðó ë³í³éíî¿ ìîäåë³ äëÿ ðîçâ’ÿçàííÿ äèñêðåòíèõ íåêîðåêòíèõ çàäà÷ íà îñíîâ³
ñèíãóëÿðíîãî ðîçêëàäàííÿ òà âèïàäêîâîãî ïðîåö³þâàííÿ / Î.Ã. Ðåâóíîâà // Ê³áåðíåòèêà òà ñèñòåìíèé
àíàë³ç. — 2016. — Òîì 52, ¹ 4. — Ñ. 174–192.

Ðîçðîáëåíî êðèòåð³¿ äëÿ âèçíà÷åííÿ îïòèìàëüíîãî ÷èñëà êîìïîíåíò ë³í³éíî¿ ìîäåë³ äëÿ ðîçâ’ÿçàí-
íÿ äèñêðåòíî¿ íåêîðåêòíî¿ çàäà÷³ ìåòîäîì çð³çàíîãî ñèíãóëÿðíîãî ðîçêëàäàííÿ ³ ìåòîäàìè âèïàäêîâîãî
ïðîåö³þâàííÿ. Äëÿ öüîãî äîñë³äæåíî ïîâåä³íêó çàëåæíîñòåé ïîõèáêè âåêòîðà ðîçâ’ÿçêó ³ ïîõèáêè
â³äíîâëåííÿ âåêòîðà ïðàâî¿ ÷àñòèíè â³ä ðîçì³ðíîñò³ ìîäåë³ òà ¿õí³õ ì³í³ìóì³â. Ïðîâåäåíî òàêîæ åêñïå-
ðèìåíòàëüíå äîñë³äæåííÿ ðîçðîáëåíèõ êðèòåð³¿â.

Êëþ÷îâ³ ñëîâà: äèñêðåòíà íåêîðåêòíà çàäà÷à, çð³çàíå ñèíãóëÿðíå ðîçêëàäàííÿ, âèïàäêîâå ïðîåö³þâàí-
íÿ, êðèòåð³¿ âèáîðó ìîäåë³.

Linear model selection criteria for the solution of discrete ill-posed problems on the basis of singular
value decomposition and random projection / E.G. Revunova // Kibernetika i sistemnyi analiz. — 2016. —
Vol. 52, N 4. — P. 174–192.

The criteria are developed to determine the optimal number of linear model components for the solution
of discrete ill-posed problem by truncated singular value decomposition and the method of random projection.
To develop the model selection criteria, we studied the behavior of solution vector error and recovered right
side vector error versus the dimension of the model and their minima. The results of the experimental
investigation of the developed criteria are also provided.

Keywords: discrete ill-posed problem, truncated singular value decomposition, random projection, model
selection criteria.
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